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ABSTRACT 

An ALU is a fundamental building block of many types of computing circuits, including the central processing 

unit (CPU) of computers, FPUs, and graphics processing units (GPUs). Application of the Sutras saves a lot of 

time and effort in solving the problems, compared to the formal methods presently in vogue.  

A Simple ALU which perform multiplication and division has been presented. Multiplier is designed using 

Urdhva Tiryakbhyam( Vertical and cross wise) sutra where addition of partial product is carried out using 

kogge stone adder. In this paper the comparison of vedic mathematics and conventional mathematical method is 

carried out to know the best architecture for ALU design w,r,t power and delay characteristics. The design of 

architecture are done in Verilog language and the tool used for simulation is Xilinx 9.1 ISE 

 

Keywords: Central Processing Unit, Graphics Processing Units,  Urdhva Tiryakbhyam, , Verilog. 

 

I. INTRODUCTION 

 

Multipliers and Dividers play an important role in today’s digital signal processing and various other 

applications. With advances in technology, many researchers have tried and are trying to design multipliers 

which offer high speed, low power consumption, regularity of layout and hence less area or even combination of 

them in one module thus making them suitable for various high speed, low power and compact VLSI 

implementation. 

Survey shows that more than 70% instructions in microprocessor and most of DSP algorithms perform addition 

and multiplication. So, these operations dominate the execution time. Vedic mathematics  is a unique technique 

of carrying out mathematical computations and it has its roots in the ancient Indian Mathematics.  Vedic 

Mathematics is used in many ways in solving problems. This system helps to reducing finger counting and also 

helps in remembering too many questions. Vedic mathematics helps us reduce common small mistakes as this 

method is direct, simple and best part is that it keeps the minds alert. 

Our brain is like a muscle, just like other parts of our body and it requires regular exercise. When we practice 

Vedic Mathematics, we make use of both left and right brain. Left brain is responsible for the language and 

processes in a logical and sequential order while the right brain or say right hemisphere is more visual and 

processes intuitively, holistically, and randomly which boosts memory and concentration. As we are doing 

calculations mentally without using pen and paper, we are actually increasing our concentrating abilities. 

Vedic Mathematics is the world’s fastest calculating system in terms of shortcuts. It is 10 to 15 times faster than 

conventional system of learning. Vedic Mathematics is a unique technique of calculations based on simple rules 
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and principles with which any mathematical problem can be solved .There are set of defined formulas which 

one needs to memorize and understand. Shree Bharti Krishnajee Maharaj rediscovered these methods from 

vedas between 1911 to 1918 which is based on 16 sutras. 

 

II. VEDIC SUTRAS 

 

Vedic Math essentially rests on the 16 Sutras or mathematical formulas as referred to in the Vedas. The sixteen 

sutras and their corollaries are as follows [3]: 

 Shunyamanyat – If one is in ratio, the other is zero 

 Chalana-Kalanabyham – Differences and Similarities. 

 Ekadhikina Purvena – By one more than the previous one 

 Ekanyunena Purvena – By one less than the previous one 

 Gunakasamuchyah – The factors of the sum is equal to the sum of the factors 

 Gunitasamuchyah – The product of the sum is equal to the sum of the product 

 Nikhilam Navatashcaramam Dashatah – All from 9 and the last from 10 

 Paraavartya Yojayet – Transpose and adjust. 

 Puranapuranabyham – By the completion or noncompletion 

 10.Sankalana-vyavakalanabhyam – By addition and by subtraction 

 Shesanyankena Charamena – The remainders by the last digit 

 Shunyam Saamyasamuccaye – When the sum is the same that sum is zero 

 Sopaantyadvayamantyam – The ultimate and twice the penultimate 

 Urdhva-tiryakbyham – Vertically and crosswise 

 Vyashtisamanstih – Part and Whole 

 Yaavadunam – Whatever the extent of its deficiency 

 

III.  PROPOSED ARCHITECTURE 

 

3.1 “Uradhya Tiryakbhyam”Sutra  

The meaning of this sutra is "Vertically and crosswise" and it is applicable to all the multiplication operations. 

Fig. 1 represents the general multiplication procedure of the 4x4 multiplication. This procedure is simply known 

as array multiplication technique[1,2].  

Line diagram for multiplication of 456 and 789 is shown in Fig 2.Digits in two ends of line are multiplied and 

then the result is added with the precious carry. when we find more lines in one step, all results are added to 

previous carry. Interestingly, the least significant digit of the number thus obtained acts as in of the result digits 

and thus the rest act as the carry for the next step. Note that initial carry is zero. 
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Fig  1: Multiplication procedure using "Urdhva-tiryakbyham " sutra 

 

Fig 2:Line diagram for multiplication 

3.2 Kogge stone adder 

The Kogge–Stone adder is a parallel prefix form carry look-ahead adderThis adder structure has minimum logic 

depth, and full binary tree with minimum fun-out, resulting in a fast adder but with a large area.  

An example of a 4-bit Kogge Stone adder is shown in Fig.3 to the right. Each vertical stage produces a 

"propagate" and a "generate" bit, as shown. The culminating generate bits (the carries) are produced in the last 

stage (vertically), and these bits are XOR'd with the initial propagate after the input (the red boxes) to produce 

the sum bits. E.g., the first (least-significant) sum bit is calculated by XORing the propagate in the farthest-right 

red box (a "1") with the carry-in (a "0"), producing a "1". The second bit is calculated by XORing the propagate 

in second box from the right (a "0") with C0 (a "0"), producing a "0". 
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Fig 3: Example of a 4-bit Kogge–Stone adder with 0 carry-in. 

 

Expansion of 4 bit  Kogge stone adder is as shown below 

S0 = (A0 XOR B0) XOR Cin 

S1 = (A1 XOR B1) XOR ((A0 AND B0)or(A0 XOR B0) AND Cin) 

S2 = (A2 XOR B2) XOR (((A1 XOR B1) AND ((A0 AND B0)or(A0 XOR B0) AND Cin)) OR (A1 AND B1)) 

S3 = (A3 XOR B3) XOR ((((A2 XOR B2) AND (A1 XOR B1)) AND ((A0   AND B0)or(A0 XOR B0) AND 

Cin)) OR (((A2 XOR B2) AND (A1 AND B1)) OR (A2 AND B2))) 

S4 =(A3 AND B3) OR (A3 XOR B3) AND ((((A2 XOR B2) AND (A1 XOR B1)) AND ((A0 AND B0)or(A0 

XOR B0) AND Cin)) OR (((A2 XOR B2) AND (A1 AND B1)) OR (A2 AND B2))) 

3.3 Wallace tree multiplier 

A Wallace tree is a conventional multiplier and  is an efficient hardware implementation of a digital circuit that 

multiplies two integers. Algorithm for 4 bit Wallace tree multiplier is as shown in Fig 4 
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Fig 4: Algorithm for 4 bit Wallace tree multiplier 

IV.  IMPLEMENTATION 

 

Multiplication algorithm is implemented in Verilog HDL and logic simulation is done in Modelsim Simulator; 

the synthesis and FPGA implementation is done. The design is optimized for speed and area using Xilinx, 

Device Family: spartan3. 

 

IV.  RESULT 

 

The 4*4 bit multiplier is designed in verilog HDL using Xilinx and simulated using Modelsim Simulator. 

 

Fig 5: Simulation result of vedic multiplier with kogge stone adder 

 

 

Fig 6:RTL schematic of vedic multiplier with kogge stone adder 

 

V.   COMPARISON  

 

The comparision of vedic multiplier and Wallace tree multiplier wrt delay is as shown in table 

Type Bits Delay(ns) 

Vedic multiplier with  kogge 

stone adder 

4 5.12 

Wallace tree multiplier 4 7.168 

Table 1: Comparison of vedic and Wallace tree multiplier 

VI.  CONCLUSION  
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In this paper the comparison of vedic multiplication and conventional multiplication method is carried out to 

know the best architecture for ALU design w,r,t power and delay characteristics. vedic multiplication is proved 

to be the best architecture for ALU design. 
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ABSTRACT 

The concept of pairing in cryptography was first introduced by Weil. Generally pairings map pairs of points on 

an elliptic curve into the multiplicative group of a finite field. The use of pairings in cryptography has developed 

at an extraordinary pace since the publication of the paper of Joux (A one round protocol for tripartite Diffie-

Hellman”, Algorithmic Number Theory: 4th International Symposium, ANTS-IV, Lecture Notes in Computer 

Science, 1838, 385-393, 2000.).  Joux’s paper was of great interest to cryptographers, who started investigating 

further applications of pairings. In the present paper, first we introduced a multi self- pairing bilinear map on 

finitely generated free R-modules with rank three where R is a commutative ring with unity. Then we extend our 

proposed bilinear pairing on elliptic curves over finite fields. We also apply our proposed bilinear multi self 

pairing to generate secret shared key for a group of multiparty. These after we discuss the authenticity of the 

proposed schemes. We also showed that the generated secret common key among the parties is designed by the 

contribution of each involved party. This makes our proposed schemes more secure. 
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ABSTRACT 

Malaria is an infectious disease that occurs due to the parasitic protozoan of genus Plasmodium. This parasite 

enters inside the blood of the person due to the bite of female Anopheles mosquito. Plasmodium then enters into 

the liver of the infected person. After being matured and reproduced, it infects the erythrocytes of the person. 

Symptoms of malaria develop at this erythrocytic stage only, in the form of fever, headache, fatigue, pain which 

may further lead to coma and death. Antimalarial drugs used to treat and prevent malaria, have both 

advantages and some limitations. These drugs act mainly on the erythrocytic stage and lesser on the liver stage. 

But because of the development of resistance against most of these drugs there is an urgent need for 

development of drugs that are free from resistance in future. ELQ 300 is the latest drug that is resistance free 

and has been produced, targeting Plasmodium at every stage. 

 

Key Words: Anopheles, Antimalarial drugs, Life cycle, Malaria, Plasmodium.  

 

I. INTRODUCTION 

 

1.1 Malaria  

Malaria is an infectious disease of humans which is caused due to the bite of female Anopheles mosquito 

carrying Plasmodium. The mosquito bite releases the parasitic protozoan of genus Plasmodium into the blood 

stream of the person.  

 

Fig 1. Mosquito obtaining  a blood meal from a human host [1] 

Plasmodium is a large genus of parasitic protozoa. Protozoa are the group of eukaryotic organisms which are 

unicellular and mobile. Plasmodium consist of 200 species which are further divided into subgenera. Species of 

Plasmodium that are predominantly responsible for causing malaria are Plasmodium falciparum, Plasmodium 

vivax, Plasmodium ovale, Plasmodium malariae [2].  

After being released into the blood stream Plasmodium enters the liver of that infected person and causes liver 

infection. This parasite after being matured and multiplied in the liver infects the blood cells, which is then 

called as erythrocytic stage of malarial infection in the person. 
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1.2 Malaria attack on humans : Global and India 

1.2.1 Global level  

Malaria is found to occur in more than 100 countries mainly in tropical regions. Among 3.4 billion people, half 

of the world population is at the risk of malaria. According to 2012 report, 207 million cases of malaria were 

discovered and approximately 627000 cases of death due to malaria. As noted from the prevalence of malaria in 

the world, Indian population is highly susceptible to the malarial attack [3].  

 

Fig 2. Map showing where malaria is widespread (red), present in selected areas (yellow), or not 

present (green) [4] 

1.2.2 India  

Endemic relates to the restriction of the infection to certain area, it is noted that most of the states of India are 

malaria endemic. Approximately, 15 lakh people are killed every year due to malaria in India. According to 

WHO report in 2013, in the coming next two years the cases of malaria will get reduced to 50%. 

 

Fig 3: The malaria endemic states / UTs in India [5] 

1.3 Malaria Symptoms  

The symptoms of malaria takes nearly 8–25 days to develop after the infection. The symptoms develop in the 

form of fever, headache, fatigue, pain which may further lead to coma or death. 
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Fig 4. Main symptoms of malaria [6] 

 

II. LIFE CYCLE OF MALARIAL PARASITE 

 

 

Fig 5. Life cycle of malarial parasite [7] 

 

Life Cycle of malarial parasite 

             Transmission to humans- The plasmodium parasite gets entry inside the circulatory system of humans due to 

the bite of female Anopheles mosquito. 
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             Sporozoites (haploid) enter liver and infect hepatocytes- Sporozoites which are the infectious form of the 

malarial parasite enter into the liver and infect the cells of liver (hepatocytes). 

 

Liver cells rupture and merozoites released- After 5-16 days sporozoites start multiplying mitotically and 

dividing to form haploid merozoites. The liver cells then get ruptured and the parasite is released to invade the 

red blood cells.  

 

Intraerythrocytic cycle- It relates to the time during which infection is spread in the RBCs. When merozoites 

enter the RBCs they are called as trophozoites which grow mitotically (asexual) inside the red blood cells to 

form schizonts. Mitotically grown mass of trophozoites are called schizont, which divide inside the red blood 

cells and produce more merozoites that are released to infect more red blood cells. This asexual multiplication 

results into development of illness and other symptoms of malaria [8]. 

 

Sexual cycle- Merozoites infecting some of the RBCs behave then as gametocytes, which at later stages develop 

into gametes. 

Transmission to mosquito- When again the mosquito comes to bite the infected person, the gametocytes are 

taken up by the mosquito along with the blood of infected person. 

 

Gametocytes mate, undergo meiosis- Inside the mosquito's midgut, the gametocytes  develop into gametes. 

 

 Migrates through midgut wall, form oocyst- Male and female gametes of malarial parasite fuse to form oocyst 

(diploid) in the mosquito midgut [9]. 

 

Sporozoites develop- Motile zygotes (oocyst) undergo growth and meiotic division and form haploid 

sporozoites [10], which after 8-15 days get released from the oocyst and move to the salivary glands of 

mosquito. These sporozoites are then injected from the salivary glands of mosquito into the next human host of 

the mosquito, infecting and restarting its life cycle.  

 

III. APPROACHES FOR CONTROL AND TREATMENT OF MALARIA 

 

 Inhibit breeding of Anopheles mosquito 

 Treatment of patient after infection 
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Fig 6. Control strategy for malaria [11] 

 

3.1. Inhibit breeding of Anopheles mosquito 

Since prevention is always better than cure so appropriate measures must be taken to inhibit the breeding of  

mosquito population and prevent human beings from mosquito bite. These measures include- 

 Avoid stagnant water which are the places of Anopheles mosquito breeding 

 Larvae of mosquitoes are also killed by methoprene which behaves as a hormone interfering with the 

growth and development of the insect. 

 Use insecticides  

 Use mosquito repellants 

 Use window screens 

 Use bed nets 

3.2.Treatment of patient with Antimalarial drugs  

Antimalarial drugs are used to treat and cure malarial infection. Antimalarial drugs target at- 

 Liver stage- Few drugs target at liver stage of malarial infection. Example-Decoquinate. 

 Erythrocytic stage- Most of the antimalarial drugs target at erythrocytic stage of malarial infection. 

Examples- Chloroquine, antifolates. 

3.2.1. Structure of Antimalarial Drug: An antimalarial drug has a chemical group which is a peroxide group or 

any other related group that react with heme's Fe(II).“Head” that has hydrophobic alkyl/aryl groups surrounds 

the reactive hydrophilic center to protect it when the drug floats inside the body. A “tail” is attached to the 

reactive "head" of the drug and enhances its activity. 

 

Fig 7. Idealised structure of antimalarial drug [12] 
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3.2.2. Concept behind designing hydrophilic and hydrophobic ends for a drug: Electronegative elements like 

nitrogen, oxygen and fluorine  have a strong tendency to pull the shared electrons after covalent bonding 

towards their nucleus, thereby developing a partial negative charge on itself and a partial positive charge on the 

bonded atom. As shown in the covalent bonding of water molecule, oxygen develops a partial negative charge 

and hydrogen develops a partial positive charge on itself. So water molecule exists as a polar structure. 

Hydrogen bonding which is a weak electrostatic linkage, is thus possible in only those structures which contain 

an electronegative element.  

 

However, when hydrogen is bonded to carbon, the possibility of hydrogen bonding does not exist because 

carbon is weakly electronegative and it does not pull the shared electrons towards its nucleus after covalent 

bonding. Thus, there is equal distribution of charge. So hydrocarbons exist as non polar structures and are 

therefore incapable of forming weak electrostatic linkages to form hydrogen bonding. 

For designing an antimalarial drug, it is therefore required to include an electronegative element like (N,O, F, 

etc) for creating the hydrophilic ends (water loving) of the drug and incorporate weakly electronegative element 

like carbon to develop hydrophobic end (water hating) of the drug. Since the drug has to reach the target by 

passing through the aqueous medium, the reactive part of the drug must be protected from its dissolution in 

aqueous blood medium. Hence, a hydrophobic (lipophilic)  surrounding protects the structural integrity of the 

reactive part of the drug.    

 

Fig 8. Example of an antimalarial drug specifying its hydrophilic and hydrophobic structure 

[13] 

 Aromatic Hydrocarbons (yellow)  non polar in nature. 
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 Carboxyl Acid (red) Strongly polar in nature (hydrophilic). 

 Amides (green) Amides are the derivatives of an acid with ammonia or the derivative of an amine. 

 The arrows show the strong polarity of each of the functional group. 

3.2.3. Mode of function of peroxide in destroying malarial infection: Peroxides are the common sources of 

reactive oxygen species (ROS), so antimalarial drugs initiate oxidative stress of malarial parasite and decrease 

the levels of reduced glutathione (GSH) and antioxidants  in the parasite and thus cause the death of malarial 

parasite. 

 

 

Fig 9. Mode of action of antimalarial drugs [14] 

3.2.4. Mode of action of antimalarial drugs: Antimalarial drugs target the glucose 6- phosphate dehydrogenase 

(G6PD) of Plasmodium falciparum. As described  in Figure 8,G6PD is an important enzyme in pentose 

phosphate pathway of carbohydrate metabolism. It plays an important role in scavenging of superoxide radicals. 

In the absence of this enzyme, NADPH is not formed which inhibits the conversion of  oxidized glutathione 

GSSG into reduced GSH. Hence hydrogen peroxide and hydroxyl free radical are not scavenged in presence of 

antimalarial drugs leading to the death of the malarial parasite due to the oxidative damage to lipids, proteins, 

DNA. 

 

IV. FUTURE ASPECTS 

 

Since antimalarial drugs are boon for the infected persons, the development of resistance against most of these 

drugs become a challenge and require innovation of new drugs free from resistance. ELQ 300 is a drug that is 

resistance free and has been produced that targets Plasmodium at every stages [15]. 
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ABSTRACT 

13 different alkaline protease producing bacterial isolates were isolated from soil of salt pan, (Div) Saurashtra, 

Gujarat. India. Among them isolate Ksa7 was isolated at 10.0 and11.0 pH on casein agar medium on the basis 

of zone of clearance which gave maximum alkaline protease activity(84 U/mL) respectively in submerged 

condition. Wheat bran and Green gram husk induced the protease production of alkaline protease when used as 

substrate with different dilution with casein broth. The production of alkaline protease enzyme was carried out 

through solid state fermentation using green gram husk as a substrate. The crude enzyme was more active at 

pH-10, temperature 60°
 
C and enhanced activity was found in presence of Mg

+2
 with 1% casein as well 0.5ml 

enzyme concentration, where as enzyme activity was inhibited in the presence of Cu
+2

, Mn
+2

, Ca
+2 

metal ions. 

 

Keywords: Alkaline Protease, Submerged condition, Solid state fermentation 

 

I. INTRODUCTION 

 

“Proteases are peptidyl-peptide hydrolyses and are industrially useful enzymes which catalyze the hydrolysis of 

peptide bond from protein molecule.”[1].Proteases are one of the most important classes of biocatalyst from an 

industrial point of view, occupying a major share (60%) of total enzyme market. These biocatalysts hydrolyze 

peptide bond in protein and hence classified as hydrolases and categorized in the subclasses peptide hydrolases 

or peptidases [2].Proteases are found in a wide diversity of sources such as plants, animals and 

microorganisms.Alkaline proteases are of great value due to their wide use in detergent, tanning, textile, and 

dairy industries, organic synthesis, peptide synthesis instant recovery of silver from photographic plates and 

waste water treatment[3]). Alkaline protease constitutes 60 to 65% of the global industrial enzyme market 

[4].Alkaline proteases are produced by a wide range of microorganisms including bacteria, molds and yeasts. In 

bacteria, this enzyme is produced mainly by many members belonging to genus Bacillus especially, 

B.licheniformis; B. horikoshii, B. sphaericus, Bacillus furmis, Bacillus alcalophilus, Bacillus subtilis 

[2].Alkaliphiles are defined as organisms which exhibit optimum growth in an alkaline pH environment, 

particularly in excess of pH 8, and generally in the range between pH 9 and 10. Alkaliphiles may also be found 

living in environments having a pH as high as 12. Obligate Alkaliphiles are incapable of growth at neutral pH. 

Nowadays Protease is very important enzyme in many industries and so there is a need for improved microbial 

alkaline protease production. 

The aim of the study was to screen potent alkalophilic bacterial isolate from soil for enzyme production in 

submerged fermentation, effect of different parameters for maximum alkaline protease   production under 
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solid state fermentation and Effect of pH, temp, and metal ion on enzyme activity 

II. MATERIALS AND METHODS 

 

Isolation and Characterization of Alkalophilic protease producing isolates:- 

The soil samples were collected from salt pan soil containing high salt from Dist: Saurashtra, Gujarat, India. 1 

gram of soil was dissolved in 10 ml of sterilized water in a test tube, and serially diluted to 10
-5

 dilution. Finally 

0.1mL from 10
-2

 to 10
-5

 dilutions was spread on casein agar plates and incubated at 37°C for 24-72-h. Different 

colonies were picked from plates depending upon the growth and clearance zone of casein hydrolysis and 

transferred further on nutrient agar plates containing 1% peptone, 0.3% meat extract, 0.5% sodium chloride, 3% 

agar and pH 7.4. Plates were incubated at 37°C for 24h in incubator and streaked on slants for obtaining pure 

culture. Selected isolate was biochemically characterized by Gram’s reaction, Motility Test, Spore Staining, 

carbohydrate fermentation, oxidase test, O-F test, H2S production, IMViC tests, NO2 reduction, starch 

hydrolysis, KOH Test , Vancomycin Test, as per the standard methods and was confirmed by Vitek 2 systems 

version:05.04 

  

III. EFFECT OF NACL ON THE GROWTH OF THE ISOLATE 

 

The isolate were screened for their salt tolerance level by growing them into nutrient broth tubes (containing 

varied NaCl) concentration i.e., 4%, 6%, 8%, and 10%. Each of this NaCl concentration containing 10 mL 

sterile nutrient broth was used for the experiment. All the sets were inoculated with actively growing culture 

which contain 10
6 

Cells/mL, and incubated at 37°C for 24 h. After the incubation time optical density was 

measured at 660 nm. 

 

IV. PROTEASE PRODUCTION ABILITY OF THE ISOLATES 

 

4.1 Protease Production media and Culture Condition 

The Cultures were grown in media containing yeast extract (4g/l), KH2PO4 (0.5g/l). K2HPO4 (0.5g/l), NaCl 

(0.1g/l) ,casein (10g/l), pH 10.  in 250 mL erlenmeyer flask. The flask was sterilized in autoclave at 121°C 

(15lb) for 15 minutes. After cooling the flask was inoculated one colony (approximately 10
6
 cells/mL) in each 

flask. Flask were incubated on orbital shaker at 100 rpm at 37°C for 48 h . 

 

4.2 Extraction of Enzyme 

4.2.1 From Submerged Fermentation 

After incubation, 1mL of broth from flask was removed under aseptic condition and mixed with 49 mL of 

(0.1M) sodium glycine buffer (pH 8.0). The contents were mixed properly and centrifuged at 8000rpm for 20 

minutes. The supernatant was used as a crude enzyme source for enzyme assay. 

4.2.2 From Solid Fermentation  

After  incubation time,1 gm solid media was taken from the flask in sterile condition and mix  with 50 mL 

glycine sodium buffer (pH 8), mix it thoroughly for 5-10 minutes then centrifuged it at 8000rpm for 20 minutes 

using REMI- centrifuge.. The supernatant was used for the enzymatic assay. 

 

4.3 Protease Enzyme Assay [5]:- 
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Protease is measured by determining the extent of hydrolysis of casein by the lowery’s method that reacts with 

FCR to give blue colored complex. The color formed is due to the reaction of Na2CO3 with the protein and the 

reduction of phosphomolybdic and phosphotungstic components in the FCR by the amino acid tyrosine and 

tryptophan present in substrate. After performing enzymatic assay, one potent isolate was screened for further 

study from 13 different isolates which were selected on the basis of size of zone of clearance. 

 

4.4 Selection of Potent Protease Producers:- 

Total 13 protease producing strain were isolated from soil and their enzyme activity was calculated. Among 

them isolates ksa7 was selected on basis of its enzyme activity. The isolate were selected for further studies.  

  

4.5 SSF Media Preparation:- 

25g of desired solid substrate wheat bran, green gram husk was suspended in 52.5 mL of casein broth with or 

without casein used in a 250mL flask. Control was also taken with water and no other growth media. It was 

autoclaved at 15 lbs pressure, 121ºC for 15 minutes.  

 

4.6 Fermentation process for Solid State Fermentation (SSF):- 

Solid state fermentation may be defined as those in which microbial growth and product formation occur on the 

surface of solid substrate. Solid state fermentation holds tremendous potential for the production of enzyme. 

 

4.7 Selection of Suitable Media for substrate for SSF 

The unoptimized and optimized solid state fermentation was carried out in 250 mL cotton plugged Erlenmeyer 

flask. 25g of desired solid substrate wheat bran, green gram husk was suspended in 52.5 mL of casein broth with 

or without casein used in a 250mL flask. Control was also taken with water as media.  The media was also 

used at different dilution. (1:2, 1:5, 1:10, 1:20, Neat control) It was then autoclaved at 15lbs pressure, 121ºC for 

15minutes.The above-prepared medium was inoculated with (48hr grown) 2.5mL of inoculum. After thorough 

mixing, all the flasks were incubated at 37
0
C temperature for 48 h in static condition in incubator (Nova). After 

a regular period, samples were drawn from each flask for extraction of enzyme and perform above enzyme 

assay method. 

 

V. EFFECT OF DIFFERENT PARAMETERS ON ENZYME ACTIVITY 

 

5.1 Effect of pH on Enzyme Activity 

The enzyme was extracted from 1 g SSF in buffer of pH 7,8,9,10,11 keeping all the conditions of the assay 

same.  

 

5.2 Effect of Temperature on Enzyme Activity 

The enzyme was extracted from 1 g SSF in buffer. The influence of the temperature on the activity of protease 

was determined by incubating the enzyme reaction mixture at different temperature (40⁰ C, 50⁰ C, 60⁰ C, 

70⁰ C) keeping all the other parameters of the assay same. 

 

5.3 Effect of Metals on Enzyme Activity 
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The enzyme was extracted from 1 g SSF in buffer and assay system as interacted with metals in fixed 

concentration. The effect of metal ions (Ca
+2

, Cu
+2

, Mn
+2

, Mg
+2

) at 50ppm, 100ppm, 150ppm in chloride form 

were added to reaction mixture. The enzyme activity was compared to control keeping all the other parameters 

of the assay same.  

 

VI. RESULTS AND DISCUSSION 

 

6.1. Isolation and Selection of Alkaline Protease producers:- 

In the present study 13 isolates were obtained in pure culture after subculturing on casein medium and nutrient 

agar medium. One bacterial isolateKsa7 was selected for protease production using SSF on the basis of enzyme 

activity it produced 84.0 UmL
-1

min
-1

.
 
The isolated bacterial strains were screened for protease producing ability 

on skim milk agar which formed zone due to casein. Fig.1.   

 

 

Fig 1:Zone of clearance observed during growth of Ksa7 

 

6.2. Identification of Alkaline Protease producers:- 

The bacterial isolate were found to be Gram positive, motile, spore forming medium rod shaped bacteria. The 

above results were confirmed by KOH and Vancomycin test. The isolate Ksa7 was identified on the basis of 

different biochemical tests performed. For further conformation the isolate Ksa7 was sent to Supra Tech 

laboratory where it was identified as Bacillus lentus using Installed VITEK 2 Systems Version: 05.04 . The 

results of the biochemical characterization of the selected isolate are shown in Table1 . 

 

Table1: Biochemical test on basis of VITEK 2 system Bacillus lentus (Ksa7) 

No. Test Result 

1 BETA-XYLOSIDASE - 

2 L-LYSINE-ARYLAMIDASE + 

3 L-ASPARTATE ARYLAMIDASE - 

4 LEUCINE ARYLAMIDASE + 

5 PHENYL ALANINE + 
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6 L-PROLINE ARYLAMIDASE - 

7 BETA-GALACTOSIDASE + 

8 L-PYRROLIDONYL- ARYLAMIDASE - 

9 ALPHA-GALACTOSIDASE - 

10 ALANINE ARYLAMIDASE + 

11 TYROSINE ARYLAMIDASE + 

12 BETA-N-ACETYL GLUCOSAMINE - 

13 ALA-PHE-PRO- ARYLAMIDASE + 

14 CYCLODEXTRIN - 

15 D-GALACTOSE - 

16 GLYG - 

17 INO - 

18 METHYL-D-GLUCOPYRANOSIDE - 

19 ELLMAN + 

20 MDX - 

21 ALPHA-MANNOSODASE + 

22 MTE - 

23 GYLA - 

24 D-MANNITOL - 

25 D-MANNOSE - 

26 D-MLZ - 

27 N-ACETYL-D-GLUCOSAMINE - 

28 PLEATINOSE - 

29 IRHA - 

30 BETE-GLUCOSIDASE + 

31 B-MAN - 

32 PHC - 

33 PVATE - 

34 ALPHA-GLUCOSIDASE + 

35 DTAG - 

36 D-TREHALOSE - 

37 INU - 

38 D- GLU - 

39 D-RIBOSE - 

40 PSCNA - 

41 GROWTH IN 6.5% NACL - 

42 KANAMYCINE RESISTANCE - 

43 OLD - 
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44 ESCULIN HYDROLASE + 

45 TTZ - 

46 POLYMIXIN-B RESISTANCE - 

 

6.3. Effect of NaCl on the Bacterial Growth:- 

The isolate was grown in a range of 4 to 10% NaCl concentration and optical densities were measured at 660 

nm. Isolate Ksa7 showed optimal growth at NaCl concentration of 8% respectively Fig 2. Similar results were 

obtained by [6], who reported that Bacilli spp C3 and S5 obtained showed optimum growth at 0.2M NaCl .[7] 

also reported that Alkali bacillus HSD 20 and Virgibacillus pathothetics spp. isolated from solar salt pan of 

Ribander, Goa showed optimum growth value in the range of 5%-15% NaCl, and thus can be classified as 

moderately halophilic bacteria.    

 

Fig2: Effect of NaCl on Ksa7 

 

6.4. Solid State Fermentation:- 

Fermentation condition plays most important role in the production of any metabolites. In present study, solid 

state fermentation was carried out for production of protease using the potent isolates. The isolate Ksa7 was 

studied for protease production using SSF. using various substrate were studied i.e., Wheat bran and Green 

Gram Husk. Green gram husk was found to be a better substrate for protease production.  

6.4.1Selection of Substrate for Protease Production:- 

In solid state fermentation process, the selection of suitable substrate is critical factor. To study the selection of 

substrate for protease production, a biomass source would be economically viable and its availability is also 

important for production of valuable enzyme. Here two substrate i.e., wheat bran, green gram husk with or 

without casein containing growth media in different dilution were used for protease production. 

6.4.1.1Protease Production on Wheat Bran. (Isolate Ksa7) 

In medium dilution 1:2, 1:5, 1:10, 1:20, neat, control the protease activity for the isolate Ksa7 were 1236U/gds, 

789.06U/gds, 140.6 U/gds, 145U/gds, 168 U/gds, 84.36 U/gds respectively after 120 h. In our study medium 

dilution 1:2 and 1:5 gave highest protease activity than other dilutions Fig 3. 
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Fig3: Protease Production on Wheat Bran. (Isolate Ksa7) 

 

6.4.1.2.Protease production on Green Gram Husk (Isolate Ksa7) 

The enzyme productionfor isolate Ksa7 was 2193.33 U/gds and 2025 U/gds with same media dilution after 120 

h. 

 

Fig 4: Protease Production on Green Gram Husk (Isolate Ksa7) 

 

Kuberan et al., (2011) maximum protease production with green gram husk (2702.401U/mL) for Bacillus spp. 

Tk1 and Bacillus spp. Tk2 [8]. They obtained less protease production in wheat bran (860.904U/mL) for Tk1 and 

cotton seed (907.099) U/mL) for Tk2.Maximum enzyme production (9550U/g biomass) was obtained with green 

gram husk, while minimum protease production (350U/g biomass) with red gram husk [9].Enzyme production 

(4059.9U/mg) was reported with lentil husk after 120 h of fermentation for this substrate[10].Studying different 

solid substrates used for the production of alkaline protease by Bacillus subtilis KHS-1. maximum protease 

production was observed with green gram husk (4764 U/g Biomass) followed by soya bean meal (4514 U/g 

Biomass), wheat bran (4416 U/g Biomass), rice bran (4268 U/g Biomass), ground cake (3845 U/g Biomass), 

coconut nut cake (2756 U/g Biomass), rice husk (3625 U/g Biomass) and maize bran (3348 U/g Biomass) [11]. 
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The reason may be that the medium with green gram husk might contain the protein components and mineral 

nutrients required for the growth of the bacterium, thereby enhanced protease production was observed in 

comparison to other solid substrates. 

 

6.5. Effect of Different Parameters on Enzyme Activity:- 

6.5.1.Effect of pH on crude enzyme activity: 

 

Fig 5: Effect of pH on enzyme activity 

The Effect of pH on alkaline protease enzyme activity was characterized by pre- incubating crude alkaline 

protease enzyme in the pH range of 7.0 to 11.0 for (20min). The result showed that crude alkaline protease 

enzyme was more active in alkaline pH and showed maximum activity at pH 10.0.maximum protease activity 

was obtained at 10 pH with Bacillus odysseyi and maximum activity of protease at 9.5 with Cohnella 

thermotolerans[12]. Alkaline protease was found to be active at pH 9.5 with casein as substrate in Bacillus 

subtilis AKRS3[13]. Our study showed that maximum protease activity was obtained at 9.0 to11.0 pH and 

optimal was at 10.0 to extreme alkaline pH (Fig5). 

6.5.2.Effect of temperature on enzyme activity: 

 

Fig 6: Effect of temperature on enzyme activity 
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The crude enzyme was pre incubated at the temperature range (40-70°C) for 20 min. The obtained result 

indicated that protease gave highest activity (787.5U/gds) at 60°C(Fig 6). An increase in enzyme activity was 

observed up to 60°C. Maximum protease activity has been reported at 60°C[14]. Enzyme from B. subtilis NCIM 

2724 and Neisseria spp. was found to be stable up to 65°C whereas enzyme from P. aeruginosa was stable up to 

55°C[15]. Optimum temperature for protease activityhas also been reported as 60°C[16,17,18].  

6.5.3.Effect of metal ions on enzyme activity: 

 

Fig7: Effect of metal ions on enzyme activity 

Crude protease enzyme was pre incubated with different metal ion of different concentration for (20mins). 

Obtained result showed that Magnesium showed enhanced enzyme activity while others Copper, Calcium, and 

Manganese show inhibitory effect on enzyme activity. In the present study the Mg
+2 

ion was shown to play the 

major role in increasing the enzyme activity on 100 ppm concentration of metal while reduced activity above 

100 ppm concentration (Fig 7). The Protease activity was inhibited by Zn
+2

, Ni
+2

 and Sn
+2

 and increased by 

Ca
+2

, Mg
+2

  and Mn
+2

.[19]  Mg
+2

 and Ca
+2

 ions enhanced protease activity up to 128%.[20] 

 

VII. CONCLUSION 

 

The finding of optimization concluded that physical and nutritional parameters also play an important role in 

protease production. . The further investigation is required to make use of the full potential of this (Ksa7) isolate 

for protease production by employing molecular biology and genetic engineering.techniques. 
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ABSTRACT 

Binary content addressable memories are the basic memory cells which are used in network routers, artificial 

intelligence and neural network applications. These are the memory cells which hold the address of the nodes in 

routers. Based on the content of the memory cells the operation is performed. Once after the content is written 

into the memory, it won’t be changed forever. Hence these are used in hold state. And not used in write or read 

mode. When the memory cells are not being used in write or read mode they will idle, i.e., just storing the data. 

At this point of state, the voltage magnitudes need not to be at the perfect levels as the writing into the memory 

is already done and reading from the memory is not required. Many approaches have been made to reduce the 

number of transistors in the architecture of these memories but approaches to reduce the power levels when 

they are in the hold state are very less. 

So here is an approach to reduce the power level when they are in hold state. Even though the number of 

transistors is more compared to the basic content addressable memory architecture, we can achieve the power 

reduction in the hold state. 

 

Key Words: Content Addressable Memory (CAM). 

 

I. INTRODUCTION 

 

Binary content addressable memories are the cells which are used in the network routers and in many 

applications. So when we transmit a packet of data which is addressed to reach a particular node, that data 

packet must have the address of that particular node in the network. 

This packet is sent over the network with the help of router and this router would have assigned a particular 

address to each node and this address of each node is stored in the content addressable memories. 

There are two basic types of content addressable memories one is binary content addressable memories and the 

second one is ternary content addressable memories. These ternary content addressable memories uses 0, 1 and 

don’t care for comparisons, where as binary content addressable memory uses only 0 and 1 for comparisons 

These content addressable memories uses latch based architecture to store the data and for comparisons extra 

transistors. Here the proposed approach makes use of pre-computation based binary content addressable 

memory which uses a D-latch and a NAND based architecture. 
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II. MEMORY BLOCKS 

 

Binary content addressable memories are the cells which are used in the network routers and in many 

applications. So when we transmit a packet of data which is addressed to reach a particular node, that data 

packet must have the address of that particular node in the network. 

 

Fig 2.1: NOR based basic 9T CAM cell 

 

Fig 2.2: NAND based D-Latch 7T CAM cell 
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Fig 2.3: proposed design of the low leakage power binary CAM cell 

The organization of memory architecture includes the entire sub circuits like pre charge circuit, data enable, 

match line sense amplifier, memory cell and the match line pre charge transistor. This match line pre charge 

transistor is a PMOS transistor which is used to pre charge match line exactly like the bit line.  

Writing into the memory cell and reading from the memory cell is controlled by the signal WL/WL’ (word line), 

which enables the pass transistor in the memory cell which can be either NMOS or PMOS.    

The proposed design of the binary CAM cell is a pre computation based NAND logic cell. This proposed design 

not only controls the sub threshold currents but also the gate leakage currents. This will lead to a better reduced 

static power consuming content addressable memory. 

 

III. DESIGN AND IMPLEMENTATION 

 

Fig 3.1: schematic of the basic 9T CAM cell 
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Transistor sizes: 

Let L = 45nm; 

For PMOS P1, P2 = (W/L) = (3/3) = (135nm/135nm) = 1; 

For NMOS N1, N2 = (W/L) = (8/2) = (360nm/90nm) = 4; 

For NMOS N3, N4 = (W/L) = (12/2) = (540/90nm) = 6; 

For NMOS N5, N6 = (W/L) = (4/4) = (180nm/180nm) = 1; 

Writing Operation: The required datum can be written into the memory with the help of data enable circuit. 

When the write enable signal “WE” is high the data enable circuit is enabled and the data which we desire to 

write into the memory is passed through this circuit. At this point of time the signal “WL” signal should be high 

so that the pass transistors can transfer the data from bit lines to the bistable element. The pass transistors used 

in this architecture are NMOS (N3 & N4) so these will be enabled when the signal “WL” is high. 

Comparison operation: Comparison is the operation which is done when the data is transferred on the search 

lines and the pass transistors are off. Search lines are nothing but the bit lines itself.  

 

Fig 3.2: proposed low leakage power CAM cell 

Design: This architecture uses a D-latch the store the data bit and it’s a pre computation based architecture. Uses 

NAND logic for comparison of data. The static power such as leakage and sub threshold current is reduced 

using extra four transistors.  

Two NMOS transistors are used to reduce the sub threshold current. When the writing operation is going on the 

pass transistor should be on that means WL signal should be low as the pass transistor is PMOS, so during this 

operation the latch should have the proper ground potential so that the bi stability happens and it can store the 

data, hence N4 (controlled by WL’) will be on and the proper ground potential is provided.  

During hold state the data will already be written and there is no need of proper ground potential. When this 

operation is going on the pass transistor should be off i.e., WL should be high. When WL is high, transistor N3 

will be on providing potential which is much higher than the ground potential here Vs=0.6V.  

Two PMOS transistors are used to reduce the leakage current. When the writing operation is going on the pass 

transistor should be on that means WL signal should be low as the pass transistor is PMOS, so during this 

operation bulks of all the PMOS transistors should be connected to Vdd to ensure the proper latch operation. So 

when P3 is on P4 (controlled by WL) will also be on providing Vdd for all the PMOS bulks. 
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During hold state the data will already be stored in the latch. In hold operation the pass transistor should be off 

i.e., WL should be high. When WL is high, transistor P5 will be on and all the bulks of the PMOS transistors 

will get connected to a different potential, which is half of the Vdd that is 0.6V.  

So there are totally four extra transistors to reduce this static power. 

Transistor sizes: 

Let L = 45nm; 

For PMOS P1, P2 = (W/L) = (3/3) = (135nm/135nm) = 1; 

For NMOS N1, N2 = (W/L) = (8/2) = (360nm/90nm) = 4; 

For PMOS P3 = (W/L) = (4/2) = (180nm/90nm) = 2; 

For NMOS N3, N4 = (W/L) = (12/2) = (540nm/90nm) = 6; 

For PMOS P4, P5 = (W/L) = (8/3) = (360nm/135nm) = 1; 

For PMOS N5, N6 = (W/L) = (2/2) = (90nm/90nm) = 1; 

Write operation for this memory cell is also same as that of the basic writing operation to the 9T CAM cell. But 

here this uses a D-latch as storing element, and only one bit line is enough for the writing operation and 

comparison operation. Here PMOS has been used as pass transistor instead of the NMOS. This architecture uses 

NAND based logic for the comparison operation. 

Input signals: VDD, GND, D_IN, D_IN’, ML_PRE, PRE, SAE, WE, WL, WL’, VS & 0.5VDD. 

In-Out signals: BL, BL’, ML.  

 

Fig 3.3-a: simulation setup for the test circuit of 9T CAM cell for bit 0. 
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Fig 3.3-b: simulation result of 9T CAM cell for bit 0. 

Input signals: VDD=Vdc=1.2V, GND=Gnd, D_IN=0V, D_IN’=1.2V, ML_PRE=0V, PRE=VPulse=300ns 

(period): 1.2V (5ns) & 0V (295ns), WE =VPulse=300ns (period): 1.2V (5ns) & 0V (295ns), SAE=0V. The 

simulation set up and results are shown above for 9T CAM cell, writing the data 0 for 5ns and holding it for 

295ns resulting in the average power consumption of 107.7uw. 

 

Fig 3.3-c: simulation setup for the test circuit of proposed CAM cell for bit 0. 
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Fig 3.3-d: simulation result of proposed CAM cell for bit 0. 

Input signals: VDD=Vdc=1.2V, GND=Gnd, D_IN=0V, ML_PRE=0V, PRE=VPulse=300ns (period): 1.2V 

(5ns) & 0V (295ns), WE=VPulse=300ns (period): 1.2V (5ns) & 0V (295ns),SAE=0V, VS=0.6V & 

0.5VDD=0.6V.  

The simulation set up and results are shown above for proposed CAM cell, writing the data 0 for 5ns and 

holding it for 295ns resulting in the average power consumption of  86.34uw. 

 

Fig 3.3-e: simulation setup for the test circuit of 9T CAM cell for bit 1. 

 

Fig 3.3-f: simulation result of 9T CAM cell for bit 1. 

Input signals: VDD=Vdc=1.2V, GND=Gnd, D_IN=1.2V, D_IN’=0V, ML_PRE=0V, PRE=VPulse=300ns 

(period): 1.2V (5ns) & 0V (295ns), WE =VPulse=300ns (period): 1.2V (5ns) & 0V (295ns), SAE=0V. The 

simulation set up and results are shown above for 9T CAM cell, writing the data 1 for 5ns and holding it for 

295ns resulting in the average power consumption of  20.33uw. 
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Fig 3.3-g: simulation setup for the test circuit of proposed CAM cell for bit 1. 

 

Fig 3.3-h: simulation result of proposed CAM cell for bit 1. 

 

Similarly the power consumption readings has been taken for different writing and holding times and the below 

table shows the power readings. 

TABLE 1: Average power consumption table of 9T and proposed CAM cell. 

MEMORY/WRITE 

AND HOLD TIME 

 

9T CAM 

CELL FOR 

THE DATA 

“0” 

PROPOSED 

CAM CELL 

FOR THE 

DATA “0” 

9T CAM 

CELL FOR 

THE DATA 

“1” 

PROPOSED 

CAM CELL 

FOR THE 

DATA “1” 

5ns, 295ns 107.7 uw 86.34 uw 20.33 uw 63.18 nw 

5ns, 95ns 104.6 uw 83.63 uw 21.8 uw 70.38 nw 

10ns, 290ns 109.6 uw 84.57 uw 21.91 uw 63.36 nw 

10ns, 90ns 

 

109.5 uw 

 

79.44 uw 

 

26.64 uw 

 

70.55 nw 
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The above table shows average power consumptions of 9TCAM cell and proposed CAM cell, for different data 

bits written and held for different period of time. 

 

IV. CONCLUSION  

 

The average power consumed during writing and hold operation by the proposed content addressable memory is 

much lesser than compared to that of the basic 9T CAM cell. 

Hence it is better to use a pre computation based memory cells when it comes to low power design of VLSI 

systems. As the technology is improving the power used by these systems has been decreasing rapidly. The key 

to this kind of system is to make use of low power VLSI design. 
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ABSTRACT 

A lot of drugs, with their therapeutic values, comealong with their side-effects. These side effects vary from an 

individual’s disease state, age, weight, gender and genetic makeup. Such reasons are making us to shift towards 

the natural products which have equivalent therapeutic values, with minimum or no side effects. Many such 

natural products are being harvested from theherbs.One such very important herb is rose plant, which can be 

used to treat diseases like arthritis, depression andcancer etc. Various parts of the rose plant (petals, hips etc) 

have high content of bioactive compounds - tocopherols, β-carotene, lycopene, pectins, sugars, organic acids, 

amino acids and essential fatty acids and are rich in flavonoids, tannins, antioxidants, and vitamins A, B3, C, D 

and E. The present article is adetailed review on therapeutic properties of different species of rose based on its 

antioxidant, anti-inflammatory, antimicrobial and anticancer properties etc.  

 

Keywords: Aromatherapy, Arthritis, Anti-Cancer, Anti-Inflammatory, Anti-Oxidant, Essential Oils, 

Therapeutic Values 

 

I. INTRODUCTION 

 

A naturalproduct is a chemical compound or substance produced by a living organism that is, found in nature. In 

the broader sense, natural products include any substance produced by life, though; it can also be prepared by 

chemical synthesis of certain molecules. Some of the sources of natural products are: microbial world, marine, 

plants and animals.  We are now turning towards to use natural products in place of modern day’s medicine as, a 

lot of drugs are associated with side-effects, they are costly and sometimes they have only one molecular target 

for a particular disease. Many plants [1]. Various species/varieties of rose (Rosa damascena, Rosa canina) are 

reported to carry various pharmacological properties. Gulkand is a very famous Indian products made of rose 

(Rosa damascena, figure 1.) and sugar which has been reported to have many properties like it is used as 

laxative[2], to make flavoured milk[3]. 

These herbs have a history to be used for their therapeutic properties that sooth the mind and helps with 

depression, nervous tension and stress. [4] An Iranian doctor, Avicenna, discovered the process for extracting 

rose water from rose petals in the early 11th century. These roses were announced into England during the reign 

of Henry VIII and were customarily used at weddings and festivals[4]. Also, Products from Rose like Rose 

essential oil, is widely used in perfume and cosmetic industry. [5], and in anti-bacterial activity (E. Basim, 
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“Antibacterial activity of Rosa damascena essential oil”,Fitoterapia. 2003 Jun; 74(4):394-6.) and as anti-

oxidants in food. [6] 

 

Figure 1. Indian rose (Rosa damascena) 

 

II. CLASSIFICATION OF THE PLANT 

 

Rose belongs to the family Rosaceae. This family usually has characteristic feature like 5 sepals, 5 petals, 

numerous stamens and leaves are alternate, simple, divided or lobed [7] Taxonomical classification of this plant 

is given as below. 

Domain:Eukaryote  

Kingdom:Plantae 

Phylum:Magnoliophyta 

Class:Magnoliopsida 

Order:Rosales  

Family: Rosaceae 

 

III. PHYTOCHEMISTRY OF THE PLANT 

 

Majorly secondary metabolites obtained from plants are responsible for their pharmacological properties [8].  

Major Phytochemcials of rose and the plant part from which they are isolated are tabulated in TABLE 1.[9] 

Table 1.Phytoconstituents of the rose  

Plant part Uses /Therapy Remarks 

Seeds To cure muscular pain Inhibits leukocyte functions that causes cell 

injury 

Petals To evaluate Anticancer activity, 

treatment of skin problems 

Anti-microbial  activity, anti-mutagenic 

Leaves Herbal tea Removes impurities in blood, cools the body 

Roots To cure eye inflammation Anti-inflammatory property 

Rose hips To cure common cold, arthritis Flavonoids, vitamin C 

Rose oil To reduce depression Extract used in aroma therapy 
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IV. ANTIOXIDANT POTENTIAL 

 

Antioxidant property of majority of the plant products are widely reported to be responsible for their therapeutic 

potential. In case of rose also it is known to have a very good antioxidant potential. [10]Rose hip of this plant is 

very well known for antioxidant potential. [11]It is pseudo-fruit of the rose plant, which is widely known as a 

valuable source ofpolyphenols and vitamin C. They have been used for herbal teas, jam, jelly, syrup, rose hip 

soup, beverages, pies, bread, wine, marmalade, etc. [12]It is popular in health promoting products as the fruits 

contain highcontent of bioactive compounds such as: tocopherols, β-carotene, lycopene, pectins, sugars, organic 

acids, amino acids and essential fatty acids. [13] 

Both in vivo and in vitro studies have demonstrated that this fruit exhibits anti- inflammatory and anti-oxidant 

properties. The year 2014 has reported rose fruits to have IC50 values i.e., half maximal inhibitory concentration 

(IC50) is a measure of the effectiveness of a substance in inhibiting a specific biological or biochemical 

function.Minimum inhibitory concentration (MIC) as72.5-80 μL mL (- 1), 130 μg mL (- 1) and 5.7 mg GA g(-

 1)    respectively, along with some of the antioxidant activities. 

The antioxidant property may be related to the polyphenols and flavonoids present in the extract. Some assays 

are carried out in vitro to investigate the antioxidant potential and phenolic content. One such assay is performed 

using in vitro models such as 2, 2-diphenyl-1-picrylhydrazyl, nitric oxide radical, hydroxyl radical, superoxide 

radical scavenging activity and total antioxidant activity to test the antioxidant potential spectrophotometrically. 

Total flavonoid and phenolic content in samples cab be estimated using aluminium chloride colorimetric and 

Folin-Ciocalteu method. [14] 

 

V. ANTI-INFLAMMATORY POTENTIAL 

 

Rosehips are majorly used to treat diseases namely, arthritis, rheumatism, and diabetes etc.[15] As, rosehip 

extract contains polyphenols and anthocyanins, it is believed to ease joint inflammation and prevent joint 

damage inhibiting production of inflammatory proteins and enzymes, including COX-1 and COX-

2[16].Antioxidants are substances that can overrideharmful molecules (free radicals) which are produced within 

your cells and which may cause tissuedamage or disease. Other studies have found that it can reduce the 

production of specific enzymesthat break down cartilage. 

There was one study performed on Erythrocytes (RBCs) as a relevant human cellmodel in the investigation of 

bioavailability and antioxidant protection of components from rose hip againstoxidative stress[17] Erythrocytes 

contain 90% of theirweight as haemoglobin, and the cells stabilize this protein with intracellular GSH level in 

our bodythe high level of GSH concentration quenches reactive oxygen species-mediatedstructural haemoglobin 

damage which can occur as a result of superoxide formation, which in turnarises from normal oxygen 

carriage.They confirmed the uptake ofantioxidants by the erythrocytes, the content of polyphenols was 

measured in erythrocytes treatedwith the polyphenol rich extract. They suggested that the protective capacity of 

the ascorbic acid as well as other compounds. 
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VI. ANTI ARTHRITIS  

Arthritis, also called joint inflammation, causes pain and stiffness in joints, which worsen with age. It is most 

common among women. There are about 100 types of arthritis, and relative conditions: Osteoarthritis, 

Rheumatoid, Infectious arthritis, Metabolic Arthritis etc. Rheumatoid arthritis (RA) is an autoimmune disorder 

and it occurs when our body’s immune system attacks the tissues of the body itself. These attacks affect the 

synovium, a soft tissue in your joints that produces a fluid that nourishes the cartilage and lubricates the joints. 

Rose hip powder of Rosa canina (rosehip) has been reported to reduce pain in osteoarthritis patients[18].The 

impact of standardized rose-hip powder was assessed on mobility of the hip and knee joints, activities of daily 

living, quality of life, and pain in patients with osteoarthritis.Standardized rose hip powder produced from seeds 

and husks of fruit of a subtype of Rosa canina has the ability to inhibit leukocyte functions that cause cell injury 

in OA.After the course of this experiment, Hip joint mobility improved significantly in the treatment group 

compared with the placebo group (P = 0.033). Similarly, pain decreased significantly in the treatment group 

compared with the placebo group (P = 0.035).  The group treated with standardize rose-hip powder showed 

improvement in Activities of Daily Life, like walking down the street, getting out the car, shopping. There are 

many other reportspresented by Willich SN ,Rose hip herbal remedy in patients with rheumatoid arthritis - a 

randomized controlled[22]and Kirkeskov B,The effects of rose hip (Rosa canina) on plasma anti-oxidative 

activity and C-reactive protein in patients with rheumatoid arthritis and normal controls: a prospective cohort 

study[23]which also have shown the improvement in pathological conditions of arthritis by using rose hip 

extracts. 

 

VII. ANTI CANCER ACTIVITY 

 

Cancer is a disease caused due to abnormal cell growth.There are many types of cancers such as: Lung cancer, 

Leukemia, Human colon cancer-etc. Essential oil obtained from Rosa damascene has been evaluated for its 

anticancer activity on human colon cancer cell line (SW742) and human fibroblast cells[19].Fibroblast cells 

were investigated with cell culture and the cells were induced with different volumes of essential oil. The cells 

were counted after 48hrs of incubation. It was shown that the proliferation of cell was increased by the soluble 

part of Rosa demanscenaoil and the proliferation decreased using the non-soluble part. It was concluded that 

essential oil affected the cell survival by in two ways. 

Hagaget al, in the year 2014also evaluated anticancer effect of concrete and absolute rose oils from Rosa 

damascene trigintipetala). The result show that both concrete and absolute rose oils when tested on cultures of 

normal human blood lymphocytes were cytotoxically and genotoxically safe at a dose of 10 μg/ml. Concrete and 

absolute oils exerted a cytotoxic activity against two kinds of human cancer cell lines: HepG2 and MCF7. 

Absolute oil was also shown to have anti-mutagenic activity at the same dose. Investigations are needed to study 

the activity of higher doses of both oils in vitro and in vivo in experimental animals in order to evaluate that how 

capable these oils are as a therapeutic for treatment of some kinds of cancers. 

In one more study, Venkatesan et al in the year 2014 have synthesize silver nanoparticles (G-SNPs) by aqueous 

extract of petals of Rosa damascena and evaluate the anti-cancer activity against human lung adenocarcinoma 
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(A549) using MTT assay. These particles were found to be biocompatible having anticancer activity against 

human lung adenocarcinoma. 

 

VIII. ANTI-DEPRESSIONAND PAIN RELIEVING ACTIVITY 

 

Pleasant smells are known to alter mood and neurocognitive functions, also. Aromatherapy has been practiced 

since ancient times and may be based on these properties of essential oils. Natural oils extracted from flowers, 

bark, stems, leaves, roots or other parts of a plant enhance psychological and physical well-being. 

Conrad P, Adams Chave investigated the effects of aromatherapy on anxiety and/or depression in the high risk 

postpartum woman and to provide a complementary therapy tool for healthcare practitioners.28 women, 0-18 

months postpartum period were subjected to aromatherapy treatment. Treatment consisted of 15 min 

aromatherapy sessions, twice a week for four consecutive weeks. An essential oil blend of Rose ottoand 

Lavandulaangustifoliain 2% dilution was used in alltreatments. It was found that all subjects completed the 

Edinburgh Postnatal Depression Scale (EPDS) and Generalized Anxiety Disorder Scale (GAD-7) at the 

beginning of the study. [20] 

Effects ofrose oil (Rosa damascena, Rosaceae) alone wereexperimentally proven by HongratanaworakiTin 

theyear 2009on human autonomic parameters and emotional responses in healthy subjects after transdermal 

absorption.[21]. Among 40 healthy volunteers 5 autonomic parameters, i.e. blood pressure, breathing rate, blood 

oxygen saturation, pulse rate, and skin temperature, were recorded. It was observed that rose oil caused 

significant decreases of breathing rate, blood oxygen saturation and systolic blood pressure, which indicate a 

decrease of autonomic arousal. The subjects found themselves in emotionally more calm and relaxed. 

In another study by Marofi M et al in the year 2015, 64 children of 3-6 years of age were selected to evaluate if, 

aromatherapy can help in relieving post-operative pain score. Patients in one group were given 

inhalation aromatherapy with R. damascene, and in second group, the patients were given almondoil as a 

placebo. Inhalation aromatherapy was used at the first time of subjects' arrival to the ward and then at 3, 6, 9, 

and 12 h afterward. Common palliative treatments to relieve pain were used in both groups. Thirty minutes 

after aromatherapy, the postoperative pain in children was evaluated.it was observed that after each time 

ofaromatherapy and at the end of treatment, the pain score was significantly reduced in the aromatherapy group 

with R. damascena compared to the placebo group. So it was suggested that aromatherapy with R. damascena 

can be used in postoperative pain in children, together with other common treatments without any significant 

side effects. 

 

IX. CONCLUSION 

 

After doing an exhaustive research on therapeutic values of Rose and its parts, we conclude that it plays a major 

role in the field of medicine. Many honoured researchers have done their research extensively and found that 

rose oil; rose hip can be used as anti-oxidants and as anti-inflammatory molecules. Switching to Rose and other 

medicinal plants can prove to be a better alternative than drugs which have chemicals in the composition and 

cause severe side effects. Herbal drugs, like rose hip and of other medicinal plants if cause side effects are not 
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life threatening.The manufacturing of drugs having chemical composition might have adverse effect on the 

environment, therefore, rose plays a better role as herbal drug since it does not create any hindrance to the cycle 

of nature. 
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ABSTRACT 

In Indian system of medicine,Ayurveda is practiced since a long time in order to lead a disease free life.  It is 

one of the few countries where almost all the known medicinal plants can be cultivated in some part of the 

country or the other and it is taking the world towards prevention rather than cure through the help of herbal 

medicinal plant. Cassia fistula is one such plant that is used to cure various ailments. This medicinal plant finds 

application in pharmaceutical, cosmetic, agricultural and food industry. C. fistula iscarries many properties 

like:antioxidant, wound healing, hepatoprotective, anti-diabetic and many other activities.There are several in 

vitro and in vivo studies performed provingthe hyypoglycemic effects of different parts of this plant. Now 

scientists are trying to enhance these effects by combining the traditional knowledge with the latest technology:  

nanotechnology. The present review describes and discuses important studies carried out for proving the anti 

diabetic effects of Cassia fistula. 

 

Keywords: Antioxidantactivity,Cassia fistula, Diabetes mellitus,Gold and silver nanoparticles, 

Hepatoprotective, Wound healing. 

 

I. INTRODUCTION 

 

Medicinal plants in India are considered as a vast and important source of several pharmacologically principles 

and compounds that can be used as home remedies against multiple ailments.
1
 Ayurveda is practiced here since 

a ancient time, in order to lead a disease free life.
2
 Natural therapy always believe more in prevention rather than 

curing a disease with the help of natural products obtained from natural resources like plants and herbs 

etcAmong such plants one such example is Cassia fistula, which is an IndianLabernumis also popularly known 

as thegolden shower treein India.It is anangiosperm, which belong to the family Fabaceae.This species is an 

important part of Indian subcontinent, Southeast Asia and Sri Lanka.
3
 This beautiful tree is also known as 

Amaltas, is usually medium in size and has dark green compound leaves that are large in size.
1, 4

 The flowers of 

Cassia fistula are bright yellow in colour, with hard, durable and heavy wood (Figure 1).
4
 It is extensively used 

for making cabinets,templedrums, inlays work, fence posts, and agricultural implements and also in construction 

of houses, bridges etc. Studies prove that Cassiafistula has remarkable antioxidant, wound healing, 

hepatoprotective and anti-diabetic activity etc.
1, 2, 4,  
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Figure 1 Cassia fistula 
 

Diabetes is a widespread systemic disease affecting a major proportion of the worldwide population. It is a 

group of metabolic diseases where the blood glucose level of a persongoes high as, either the insulin production 

in his body is insufficient or,glucose utilizing cells don’t respond to insulin, or both.
5
Currently available 

therapeutic options for diabetes are: insulin shots and oral hypoglycemics which are not always successful and 

satisfactory in maintaining normal blood glucose level. Moreover, the complications associated with the regular 

treatment of this chronic disease increase the need for an alternative that is effective, inexpensive, safer, as well 

as affordable to the patient. Scientific studies of the glucose lowering/hypoglycemic effect of the aqueous and 

methanol extracts of all the parts of Cassia fistula in both normoglycemic as well as, Type 2 diabetic rat’s (STZ 

induced)reveals about its anti-diabetic properties.
6
 Researchers are now exploring nanotechnology for treating 

various diseases, including diabetes mellitus.There are studies based on Gold and silver nanoparticles 

whichreport that Cassia fistula have remarkable anti-diabetic properties. Gold nanoparticles are synthesised 

using the aqueous extract from stem bark of Cassia fistula analysing itshypoglycaemic effects. 

 

II. PHYTOCHEMICAL COMPONENTS OF CASSIA FISTULA 

 

There are various primary and secondary metabolites of Cassia fistulawhich are thought to be responsible for its 

biological effects. These components are analysed in seed, stem, pollen, fruit and pod of this plant.This plant is 

known as a rich source of tannins, flavanoids, anthroquinone, amino acids, phenols, lipids and glycosides and is 

medicinally important and nutritionally valuable.
1
Different parts of C. fistula are highly rich in phytochemicals. 

Root bark of this plant contains an important chemical called fistucacidin (a hydroxyl anthraquinone type 

compound), tannin, and oxyanthroquinone and phlobaphenes substances.
7
Leaves contain volatile oils,rhenin 

glycosides, Sennoside-A and Sennoside –B, tannins, and kaempferol glycosides.
8
Fistulic acid is obtained from 

pods. Compounds like sitosterol, leucopelargonidin, kaempferol, fistulin, new bianthraquinone, glycosides, 

Ceryl alcohol and a mixture of flavonoids and glucosides are present in flowers.
9
Pulp contains gum, sugar, 

gluten, anthraquinone glycosides, rhein, sennosides A and B, water and coloring matter.
10

Given below, Table 1 

shows the primary and secondary components of various parts of Cassia fistula and their traditional uses.
9, 11, 12 
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Table 1.Primary and Secondary metabolites in C. fistula,plant parts along with their traditional uses. 

Parts of 

Cassia 

fistula 

Primary metabolites Secondary 

metabolites 

Traditional uses 

Seed free amino 

acids, galactomannan free 

sugars 

17-norpimar-8(9)-en-

15-one Chrysophanol 

Skin diseases, fever, abdominal pain, 

constipation 

Flower Lipids, proteins, DNA, 

phenols, soluble sugar, 

starch 

Kaempferol,  rhein, 

fistulin, alkaloids, 

leucopelargonidin 

tetramer triterpenes, 

ceryl alcohol 

For stomach troubles, leprosy, fever, 

abdominal pain 

Root Proteins, lipids, sugar, 

starch 

Rhamnetin-3-O-

gentiobioside, 

Used against cardiac disorder, skin 

diseases, ulcer 

Pulp Sugar, starch, formic acid, 

butyric acid , oxalic acid 

Volatile oil, Rhein, 

gum, gluten, 

sennosides A and B 

Liver disorder, in biliousness, and  also 

used as a tonic 

And can be applied in gout, rheumatism, 

diabetes, against malaria and black 

water fever, diabetes, 

Leaves Chlorophyll a and b, 

caretenoids, starch, lipids 

biflavonoids, 

triflavonoids, rhein, 

rheinglucoside, 

sennoside A and B 

Laxative properties 

Pod 5-nonatetracontanone,  

2-hentriacontanone, 

triacontane, 

 16-hentriacontanol and  

sitosterol along with an oil 

3-formyl-1-hydroxy-8- 

methoxyanthaquinone, 

Fistulic acid 

 

Used as laxative drugs in traditional 

medicines 

 

III. PHARMACOLOGICAL STUDIES OF CASSIA FISTULA: THE DISEASE KILLER  

 

In Ayurveda, the golden shower tree is known as aragvadha, which means- "disease killer"
13

.Various parts of 

the tree like: bark, root, flowers, leaves, fruit pulp are used in the field of medicine and have many health 

benefits.
1,2

 The tree has anti diabetic, anti-tumour, hepato protective, antifertility,cholesterol lowering, 

astringent, febrifugal, and purgative, anti inflammatory, antibacterial, antioxidant, antiviral, anti dysenteric 
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properties etc.
2,12,13

 It also alleviates symptoms and pain of arthritis, gout, nervous system diseases, eczema, 

ringworm, leucoderma, leprosy etc.
2
Given below are some therapeutic uses of Cassia fistula. 

3.1 Antioxidant activity 

Antioxidants are natural or manmade substances which may prevent or delay cell damage by scavenging free 

radicals and other oxidants. These free radicals lead to the formation of chain reactions that may damage cells 

as they tend to oxidize biomolecules like, cellular proteins, lipids genetic materials etc altering their structures 

and functions.
17

 Antioxidants like thiols or ascorbic acid (vitamin C), phenols etc can terminate these chain 

reactions.Phenolic compounds are the secondary metabolites obtained from natural sources which have great 

antioxidant potential.They can easily breakdown the chain reaction by radical scavenging. It was shown by 

Irshad, Md, et al. (2012) that methanolic extract of pulp and seed showed the lowest EC50, 0.915 and 1.088 

mg/mL for DPPH scavenging activity. They have also performed various other antioxidant measurements for 

this plant and found C. fistula to a very good radical scavenger. The antioxidant potential of this plant could be 

directly linked to its phenolic content. 
28. 

Various other antioxidant studies performed by many other scientists 

are tabulated in table 2 as below. 

Table2.Different studies on antioxidant activity of Cassia fistula. 

Part of plant  Type of extract Portion of the plant 

containing antioxidant 

activity (relative) 

References 

Seed and pulp Methanolic and Hexane 

extract  

MEP>MES>HEP>HES Irshad et al (2012) 

Flower Hydroaclcoholic extract Flower Bhalodia et al 

(2011) 

Leaves, Flowers, Stem 

and pod 

Methanolicextraxt Flower>Pod>>stem>leaf Nehru et al(2008) 

Stem bark, fruit pulp, 

flower and leaf 

Methanolic and ethanolic 

extract of leaf only. 

Stem bark and leaves  Sidhuraja et al 

(2002) 

3.2 Hepatoprotective activity 

Hepatotoxicity is a condition when liver is damaged, which can lead to malfunctioning to liver, or to function 

irregularly.One of its most important tasks is to filter out toxic substances from the body, including alcohol, 

carbon tetra chloride (CCl4), different medications like paracetamol, chemotherapyand antibiotics etc. Dawada 

et al.(2012)observed that ethanolic extract of Cassia fistula’s root can be protective against CCl4 induced 

hepatotoxicity.
14

 This study was conducted by injecting CCl4 and Olive Oil, in ratio 1:1; 2ml/kg, to adultWistar 

albino rat’s colony. The rats were divided into 6 groups for 7 days: I-control, II-CCl4treated, III- standard 
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silymarine treated, IV-ethanol extract(100 mg), V- ethanol extract (200mg).The levels of the marker enzymes 

(SGOT, SGPT, ALP, bilirubin) of liver functions were initially elevated, and then start decreasing. There was an 

increase in the body weight in rats. The Serum total protein and the Serum albumin also reached normal level. 

C.fistula (200g/kg and 100g/kg) showed comparable results with a standard drug Silymarin. In another study 

even ethanolic extract of leaves of Cassia were found to have hepatorptoective activity against Diethyl 

nitrosamine.
15 

3.3 Wound healing 

 One experimental study suggests that Cassia fistula can be used in healing, as well. In a study conducted on 

albino rat model found out that ethanolic extract of leaves of C. fistula could kill microbes like Staphylococcus 

aureus ATCC 29213 and Pseudomonas aeruginosa ATCC 27853. The ethanolic extract was applied in the form 

of a formulation and it was observed that formulated ointment could treat rats in terms of better wound closure, 

improved tissue regeneration at the wounded site.
16 

 

IV. ANTI-DIABETIC EFFECT OF CASSIA FISTULA 

 

Diabetes is a disease that affects your body’s ability to produce or use insulin. Food consumed by our body is 

converted into sugar or glucose and transported to blood and then to other sites. The level of glucose is 

maintained in the blood with the help of insulin and insulin target tissue/organs.  There are two main types of 

diabetes: Type 1 and Type 2.In case of type 1 diabetes, pancreas does not produce enough insulin to maintain 

normal glucose level. It is also called juvenile diabetes, since it is often diagnosed in children or teens, whereas 

type 2 diabetes occurs when the body is unable utilize insulin often termed as insulin resistance.
19

 Type 2 

diabetes is commonly called “adult-onset diabetes”.The cause of diabetes is unclear, but genetics, diet, obesity 

and lack of exercise do play a role in developing diabetes, particularly Type 2 diabetes.
5 

John Wilking Einstein et al.(2013)didcomparative evaluation of  anti-diabetic effects of methanol 

extractsofdifferent parts of Cassia fistula.
20

The extract was tested innormoglycemic as well as, streptozotocin-

nictotinamide induced type 2 diabetic rats. Different extracts of Cassia fistula were administered(for 21 days) to 

the diabetic rats at 250 mg/kg and 500 mg/kg doses.Biochemical parameters like insulin, blood glucose, 

glycosylated hemoglobin, serum marker enzymes and lipid profile were determined. The methanol extract of 

leaves and the bark showed to be more effective in causing hypoglycemia in normoglycemic rats. After oral 

administration of the bark and leaf methanolic extracts, the diabetic rats that showedthatincreased levels of 

glycosylated haemoglobin, plasma insulin, were reverted to near normal levels. Glucose uptake studies in 

isolated rat hemidiaphragm showed enhanced peripheral utilization of glucose. Dose of 500 mgkg−1 of 

methanol extract of the leaves and bark showed significant antilipidemic and antihyperglycemicactivity,as well. 

The extracts also showed improvement in parameters like insulin profile and glycosylated haemoglobin as well 

as, in the regeneration of pancreatic βcellsand so might be of value in treatment of diabetes. Further 

investigation is required to identify the exact phytoconstituent(s) of Cassia fistula that are responsible for its 

anti-diabetic effect.Daisy et al. (2010)also conducted an experiment showing insulin mimetic impact of Catechin 

(isolated from Cassia fistula) on the oxidation of glucoseand molecular mechanisms of its uptake on 

Streptozotocin-induced diabetic Wistar rats.
6 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 

 

48 | P a g e  
 

 

 

V. NANOTECHNOLOGY AS A TREATMENT FOR DIABETES MELLITUS 

 

Today Diabetes is considered to be one of the serious problems of modern western society. The disease is 

rapidly rising all over the world at an alarming rate. Reportedly, in view of undesirable side effects of orthodox 

medication and therapies, a search is on to find out ways to avoid some of these by using drugs that produce 

same results but have no or little side effects.
21

 The latest advancement in this search is using nanotechnology, it 

is being used to create a smart delivery system that maintains the glucose levels from within the body 

effectively, by replicating the work of the pancreatic cells that produce insulin.
22

 

Gold, Silver and ZnO nanoparticles have been synthesized by various scientists from the aqueous extract of 

Cassia fistula and have been proposed to play a significant role in controlling diabetes
.23, 24, 25, 26

For the synthesis 

of nanoparticles the use of plants is considered to be low cost, rapid eco-friendly. Reports are on the biogenesis 

of silver nanoparticles using mixture of leaf extracts of Cassia fistula and AgNO3 solution in 1:9 ratios.
27 

ZnO nanoparticles are reported to have antioxidant, antimicrobial and photodigestive activities. They were 

synthesized using aqueous extracts of Cassia fistula plant, employing solution combustion method.
26 

Daisy et al. (2012) investigated gold nanoparticles synthesized from aqueous extract of Cassia fistula stem bark 

in adult male Albino Wistar rats (normal and streptozotocininduced diabetic).
25

 Results were compared among 

the normal rats given aqueous extract of Cassia fistula (60mg/kg bw) or phytochemically synthesised gold 

nanoparticles, streptozotocin induced rats given aqueous extract of Cassia fistula stem bark or  gold 

nanoparticles synthesized by Cassia fistula and the diabetic rats administered with insulin (3IU/kg) for 30 days.  

It was observed that the use of gold nanoparticles reduced serum blood glucose concentrations, increased the 

body weight, increased activity of alanine transaminase and aspartate transaminase, achieved an improved lipid 

profile and reversed renal dysfunction. Impact of gold nanoparticles was better than that of the aqueous extract 

of Cassia fistula and was comparable to that of insulin. Hence, this study indicates higher probability of 

phytochemically synthesized gold nanoparticles, to act as hypoglycemic agents in the treatment of diabetes 

mellitus. 

 

VI. CONCLUSION 

 

Cassia fistula is a traditional medicinal plant of India and other neighbouring countries and has immense 

potential to be used as hepatoprotective, antioxidant, and wound healing agent. Evidences as above proves the 

antidiabetic potential of this plant at glucose lowering as well as insulin synthesis level. Moreover, combining 

this knowledge with nanotechnologyhas shown better results against diabetes mellitus. This proves that Cassia 

fistula is a very important and useful medicinal plant that needs to be investigated further in depth for the 

development of modern drug in order to control various diseases.  
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ABSTRACT 

A total 15 different alkaline protease producing bacterial strains were isolated  by using casein agar  medium 

plates based on zone of clearance. The samples were collected from dairy waste water and sludge of dudhsagar 

dairy, Mehsana, Gujarat, India. Among them RkNa2 strain gave highest protease activity (453.10 U/mL/min) 

under submerged fermentation condition. Dairy waste water gave highest protease activity (345.9U/ml/min) 

among the different substrate studied. Maximum growth and enzyme activity was observed under optimum 

condition at 37ºC temperature, pH 8.0 (261.55U/mL/min), inoculum size 2%(135.00U/mL/min). Incubation 

period for maximum protease production was found to be 20 hrs(175.9U/mL/min) with galactose and 1 % 

peptone as a carbon and nitrogen source with optimum activity (84.35U/mL/min) and (288.12U/mL/min) 

respectively.  

 

Keywords: Alkaline Protease, Submerged Fermentation. 

 

I. INTRODUCTION 

 

Enzymes are well known biocatalysts that perform many chemical reactions .They are commercially used in the 

detergent, food, pharmaceutical, diagnostics and fine chemical industries. More than 3000 different enzymes 

described to date the majority have been isolated from mesophilic organisms. These enzymes mainly function in 

a narrow range of pH, temperature, and ionic strength. Moreover, the technological application of enzymes 

under demanding industrial conditions makes the enzymes unrecommendable.[1]. Proteases are the most 

important group of enzymes produced commercially which are used in detergent, protein, brewing, meat, 

photographic, leather and dairy industries[2,3]. Microbial proteases are amongst the most important hydrolytic 

enzymes and have been studied extensively. In bacteria, this enzyme is produced mainly by many members 

belonging to genus Bacillus especially, B.licheniformis; B. horikoshii, B. sphaericus, Bacillus furmis, Bacillus 

alcalophilus, Bacillus subtilis[4].Alkaline proteases possess considerable industrial potential due to their 

biochemical diversity and wide applications in tannery and food industries, medicinal formulations, detergents 

and processes like waste treatment, silver recovery and resolution of amino acid mixtures[5]. 

The aim of the study was to isolate and identify alkaline protease producing bacteria, Optimization of physical-

chemical parameters for protease activity. 
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II. MATERIALS AND METHODS 

 

2.1. Isolation and screening of protease producing bacteria 

Protease producers were isolated from dairy effluent, dudhsagar dairy, Mehsana, Gujarat, India. Samples were 

diluted and then different dilutions were applied on casein agar medium (nutrient agar with 1% casein) plates 

which were incubated 37
0
C for 24 to 36 hours. Depending upon size of clearance of zone and protease activity, 

15 different isolates were collected. Among them one potent isolate was selected for further study. 

Selected isolate was biochemically characterized by Gram’s reaction, Motility Test, Spore Staining, 

carbohydrate fermentation, oxidase test, O-F test, H2S production, IMViC tests, NO2 reduction, starch 

hydrolysis, KOH Test , Vancomycin Test, as per the standard methods and was confirmed by Vitek 2 systems 

version:05.04.All the bacterial isolates were preserved on casein agar slant at 4⁰ C temperature. Cultures were 

transferred at 15 days intervals. 

 

2.2.Inoculum preparation 

The culture was grown on casein agar plates at 37⁰ C temperature for 24 h. The cells were harvested from plates 

and resuspended in required amount of distilled water. Cell density was measured at 660nm. The cell density of 

inoculums was adjusted to 1.0 O.D. (approximately 10
6
CellsmL

-1
) to inoculate for enzyme production. 

 

2.3.Production media and culture condition 

Cultures were grown on production medium; containng (gL
-1

), peptone (10.0), meat extract (3.0), Nacl (5.0), 

casein (10). The casein medium was taken in 250 mL conical flasks. The flasks were sterilized in autoclave at 

121⁰ C (15 lb) for 15 min and after cooling, the flasks were inoculated with prepared cell suspension adjusted at 

1.0 O.D 660 nm (approximately 10
6
 CellsmL

-1
). The inoculated medium was incubated at 37⁰ C in shaker 

incubator for 24 h. At the end of fermentation period, the culture medium was centrifuged at 8000 rpm at 4
0
C 

for 20 min. to obtain crude enzyme. 

 

2.4.Extraction method 

After incubation 1 mL broth from flask and 49 mL of (0.1 M) sodium glycinate buffer (pH 8.0) was taken in a 

100 mL flask. The sample was mixed properly and centrifuged at 8000 rpm for 20 minutes using Heavy Duty 

Cooling Centrifuge at 4⁰ C. The supernatant was removed and subjected to further protease assay. 

2.4.1.Enzyme assay method: 

100 mL casein broth was inoculated with 1 mL inoculum, containing broth of actively growing culture and 

incubated at 37⁰ C in an orbital shaker, at 100 rpm for 24 h. 1 mL broth from the flask and 49 mL sodium 

glycinate buffer (0.1m) was taken after incubation in a 100 mL flask and after mixing it properly it was 

centrifuged at 8000 rpm for 20 min to obtain supernatant to be used as a crude protease enzyme source. 

 

2.5.Optimization of cultural parameters for protease production 

The selected bacterium was subjected to further optimization of that particular media by varying its different 

cultural parameters. 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                 (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                     ISBN: 978-81-932074-2-0 
 

53 | P a g e  

 

2.5.1.Effect of raw materials on protease production 

Fermentation medium was supplemented with different raw materials such as dairy waste water, wheat bran, 

wheat husk, oil meal waste groundnut cake, groundnut shell powder, maize husk, whey waste, sorghum bran, 

rice bran at respective concentration. The substrates were sterilized, inoculated and incubated on orbital shaker 

at 100 rpm for 24 h. Protease activity was measured after centrifugation. 

2.5.2.Effect of pH on protease production 

Different pH i.e. 7.0, 7.5, 8.0, 8.5, 9.0 and 9.5 were studied to check their effect on protease production. The pH 

was adjusted using 1 N HCL or 1 N NaOH. The flask was incubated at 37⁰ C for 24 h at 100 rpm on orbital 

shaker. After completion of the fermentation, protease activity was estimated and the optimum pH value was 

found out. 

2.5.3.Effect of substrate concentration on enzyme activity 

Fermentation was carried out with 8% to 13% substrate concentration and other optimized parameter kept 

constant. The enzyme activity measured after fermentation by performing enzymatic assay. 

2.5.4.Effect of temperature on enzyme activity 

The flasks were incubated at temperature 35
˚
C, 37

˚
C, 40

˚
C, 42

˚
C and 45˚C at 100 rpm for 24 hr in shaker 

keeping the optimized parameters constant .  

2.5.5.Effect of incubation time on enzyme activity 

The fermentation medium was incubated at 37˚C temperature at 100 rpm in environmental shaker. At regular 

time interval (4 hrs)  that was starting from 4 hr to 38 hr, 5 mL of medium withdrawn and analyzed for protease 

production by protease assay method.  

2.5.6.Effect of inoculum size on enzyme activity 

Inoculum size ranging from 0.5% to 3.0% were inoculated at optimized temperature for 20 hr in orbital shaker 

at 100 rpm keeping the other optimized parameters constant. Sample was analyzed for protease production and 

selected for proper inoculum size. 

2.5.7.Effect of nitrogen source on enzyme activity 

Different nitrogen sources concentration were used like meat extract and peptone at different concentration. The 

other components were kept constant. Meat extract as nitrogen source was added at different concentrations i.e. 

0.10 %, 0.20 %, 0.3 %, 0.40%, and 0.50 %. Peptone as nitrogen source was added at different concentration i.e. 

0.5%,1.0%, 1.5%, 2.0%, 2.5%, 3.0%, 3.5% 4.0%,4.5%, and 5.0%. The inoculated culture media was then 

incubated in environmental shaker at 100 rpm. The enzyme activity of the centrifuged supernatant was checked 

and the nitrogen sources which gave highest enzyme production was selected. 

2.5.8.Effect of carbon source on enzyme activity  

Carbon source like glucose, galactose, mannitol, maltose, sucrose and fructose at 0.05% concentration were 

chosen for study.Other then carbon source, optimized parameters were kept constant Fermentation media was 

prepared, inoculated and incubated in the orbital shaker at 100 rpm. The samples were analyzed for enzyme 

activity. 

2.5.9.Effect of Nacl concentration on enzyme activity 

0.1 to 1.0 % salt concentration were taken to study its effect on protease production. 
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III. RESULTS AND DISCUSSION 

 

3.1.Screening and selection of protease producers 

Out of the 15 different isolates one isolate (RkNa2) was selected for further study on the basis of its Zone of 

clearance (9mm) (Fig 1) and Protease activity (453.10 UmL
-1

min
-1

).  
 

 

Fig 1: Zone of clearance observed during growth of isolate RkNa2 

 

3.2.Identification of Alkaline Protease producer:- 

The bacterial isolate was found to be Gram negative,short rod shaped bacteria. The above results were 

confirmed by KOH and Vancomycin test. The isolate RkNa2 was identified on the basis of different biochemical 

tests performed. For further conformation the isolate RkNa2 was sent to Supra Tech laboratory where it was 

identified as Aeromonas sorbia using Installed VITEK 2 Systems Version: 05.04 (Table 1& 2).  

Table 1:Biochemical tests performed for the isolated RkNa2 

Sr. No. Test Result 

1. Sugar utilization  

Glucose + 

Sucrose + 

Ribose + 

Maltose + 

Lactose - 

Fructose + 

Mannose + 

Mannitol + 

Galactose + 

Arabinose - 

Raffinose     - 

Trihalose + 

Xylose - 

Rhamnose - 
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Cellobiose - 

Inositol - 

Sorbitol - 

glycerol - 

2. Indole production + 

3. MR test + 

4. Citrate utilization test + 

5. VP test - 

6. H2S production     - 

7. Nitrate reduction + 

8. Starch hydrolysis + 

9. Casein hydrolysis + 

10. Catalase test + 

11. Gelatin hydrolysis + 

12. Triple sugar iron test + 

13. Motility test + 

  Key + positive, - negative. 

Table 2: Biochemical test on basis of VITEK 2 system 

Well Test Results 

1 Ala-phe-pro- ARYLAMIDASE + 

2 ADONITOL - 

3 L-Pyrrolydonyl-ARYLAMIDASE + 

4 L-ARABITOL - 

5 D- CELLOBIOSE + 

6 BETA-GALACTOSIDASE - 

7 H2S PRODUCTION - 

8 BETA -N-ACETYL-GLUCOSAMINIDASE + 

9 Glutamyl Arylamidase pNA` - 

10 D-GLUCOSE + 

11 GAMMA-GLUTAMYL-TRANSFERASE + 

12 FERMENTATION /GLUCOSE + 

13 BETA - GLUCOSIDASE + 

14 D-MALTOSE + 

15 D-MANNITOL + 

16 D-MANNOSE + 

17 BETA-XYLOSIDASE - 

18 BETA-Alanine arylamidase PNA - 
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19 L-Proline ARYLAMIDASE - 

20 LIPASE - 

21 PALATINOSE + 

22 Tyrosine ARYLAMIDASE + 

23 UREASE - 

24 D-SORBITOL - 

25 SACCHAROSE/SUCROSE + 

26 D-TAGATOSE - 

27 D-TREHALOSE + 

28 CITRATE(SODIUM) + 

29 MALONATE - 

30 5-KETO-D-GLUCONATE + 

31 L-LACTATE  alkalinisation - 

32 ALPHA-GLUCOSIDASE - 

33 SUCCINATE alkalinisation + 

34 Beta-N-ACETYL-GALACTOSAMINIDASE + 

35 ALPHA-GALACTOSIDASE + 

36 PHOSPHATASE - 

37 Glycine ARYLAMIDASE + 

38 ORNITHINE DECARBOXYLASE - 

39 LYSINE DECARBOXYLASE - 

40 L-HISTIDINE assimilation + 

41 CORMARATE + 

42 BETA-GLUCORONIDASE -- 

43 O/129 RESISTANCE (comp.vibrio.) + 

44 Glu-Gly-Arg-ARYLAMIDASE + 

45 L-MALATE assimilation + 

47 ELLMAN - 

48 L-LACTATE assimilation - 

 

3.3.Optimization of cultural parameters for protease production 

3.3.1.Effect of raw materials on protease production 

In the present study, dairy waste water, whey waste, wheat bran, wheat husk, groundnut oil meal waste cake, 

groundnut shell powder, maize husk and sorghum bran were used as substrate for production of protease from 

isolate RkNa2. Maximum production of protease (345.9 U\mL\min) was observed in case of dairy waste 

water(Fig 2). 
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Fig 2: Effect of raw materials on protease production 

3.3.2.Effect of pH on protease production 

The optimum pH was found to be 8.0 at which isolate RkNa2 showed maximum activity 261.5U/mL/min (Fig 

3). But, the organism showed very less enzyme activity i.e. 42.15 U/mL/min at pH 7.0 and no activity at pH 

10.0. Our obtained results proved that the alkaline protease was produced in neutral to alkaline pH. The 

metabolic activities of microorganisms were very sensitive to the change in hydrogen ion concentration of their 

environment. Protease production was affected if pH level was higher or lower compared to the optimum 

value.Maximum activity for protease production was obtained by Bacillus spp. at pH 8.0[6,7].  

 

Fig 3: Effect of pH on protease production 

3.3.3.Effect of temperature on protease production 

Isolate RkNa2 showed highest activity at 37
0
C (Fig 4). Our results indicate that the organism was mesophilic in 

nature.  
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Fig 4: Effect of temperature on protease production 

Maximum activity has been obtained for Bacillus subtilis grown at 37
0
C temperature. Pseudomonas spp has 

been reported secerete maximum extra cellular protease at 34
0
C and 37

0
C[8,9].  

3.3.4.Effect of incubation time on protease production 

The highest protease activity was observed at 20hr with optimum activity 124.25 U/mL/min (Fig 5).Isolate 

RkNa2 showed gradually decreased protease production with increase in incubation time (20 h). A gradual 

decrease in enzyme activity was observed with increased incubation time. The duration needed for incubation 

might depend on the growth rate of microbes and its enzyme production might be due to depletion of nutrient of 

fermentation medium. Thus the time required for enzyme production in case of bacteria is less because of their 

faster doubling time 

 

Fig 5: Effect of incubation time on protease production 

3.3.5.Effect of inoculum size time on protease production 

Different 6 inoculums size were studied to find out the effect of productivity on protease enzyme by Maximum 

protease activity for isolate RkNa2 was observed at 2% inoculums size with 135.00 UmL
-1

min
-1

 protease 

activities (Fig 6).If the inoculums sizes is too small, insufficient number of bacteria leads to reduced amount of  
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protease secreted. At higher percentage of inoculums size, protease activity was also found to be decreased even 

though luxurious growth was observed.  studies have suggested that higher inoculums sizes resulted in reduced 

dissolved oxygen and increased competition towards nutrient and therefore decreased the protease 

production.Maximum protease activity has been obtained for Bacillus sp. MPTK 712 isolated from Dairy 

Sludge at inoculum size 2%. [10] 

 

Fig 6: Effect of inoculum size on protease production 

3.3.6.Effect of substrate concentration time on protease production 

Isolate RkNa2 showed maximum protease production at 9 mL of substrate concentration with 92.80 UmL
-1

min
-1 

protease activities(Fig 7). Enzyme activity increased or decreased on increasing or decreasing the substrate 

concentration. It was found that application of dairy waste water as crude protein source influenced the yield of 

protease. 

           

  Fig 7: Effect of substrate concentration on protease production 

3.3.7.Effect of carbon source on protease production 

It was observed that Isolate RkNa2 was capable of using a wide range of carbon sources, but protease production 

varied according to the various carbon source. The isolated strain RkNa2 showed high enzyme activity (84.35 

UmL
-1

min
-1

), when galactose was used as carbon source and less protease activity (16.85 UmL
-1

min
-1

) was 
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observed with fructose as carbon source (Fig 8). 

 

Fig 8: Effect of carbon source on protease production 

3.3.8.Effect of nitrogen source on protease production 

Peptone concentration was studied from 0.5% – 4.0%. The isolated strain RkNa2  showed high protease activity 

(288.12 UmL
-1

min
-1

)at 1% concentration of peptone (Fig 9).  

 

Fig 9: Effect of concentration of peptone on protease production 
3.3.9.Effect of different concentration of meat extract as nitrogen source 

Meat extract concentration from 0.1% – 0.5% was studied and it was observed that the isolated strain RkNa2 

showed high protease activity (236.25 UmL
-1

min
-1

) at 0.3 % concentration meat extract (Fig 10).  
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Fig 10: Effect of concentration of meat extract on protease production 

3.3.10.Effect of Nacl concentration on protease production 

On studying the effect of different NaCl concentration on protease activity it was observed that at 0.5% NaCl 

concentration Protease activity increased (Fig 11). By changing upper and lower NaCl concentration protease 

production negatively affected as compared to 0.5% NaCl concentration. 

 

Fig 11: Effect of concentration of Nacl on protease production 

 

IV. CONCLUSION 

 

Isolate RkNa2 was identified as a potent protease producing bacterial species from dairy sludge of “Dudhsagar 

dairy”, Mehsana, which was used as substrate. Further study related to compatibility of Protease with various 

detergents.and purification of protease can also be done. 
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ABSTRACT 

 Energy is considered a prime agent in the generation of wealth and a significant factor in economic 

development of a country. Economic use of energy resources can be the prime factor in development.  Limited 

fossil resources and environmental problems associated with them have emphasized the need for new 

sustainable energy supply options that use renewable energies. Solar thermal power generation systems, also 

known as Solar Thermal Electricity (STE) generating systems are emerging as renewable energy technologies 

and can be developed as viable option for electricity generation in future.  

Solar Energy, a clean renewable resource with zero emission has got tremendous potential of energy which can 

be harnessed using a variety of devices. With recent developments, solar energy systems are easily available for 

industrial and domestic use with the added advantage of minimum maintenance. Most of the developed 

countries are switching over to solar energy as one of the prime renewable energy source. The current 

architectural designs make provision for photovoltaic cells and necessary circuitry while making building plans. 

The National Solar Mission is a major initiative of the Government of India and State Governments to promote 

ecologically sustainable growth while addressing India’s energy security challenge. This paper discusses the 

technology options, their current status and opportunities and challenges in developing solar thermal power 

plants in the context of India. Addition to that it includes the feasibility analysis of hybrid system in Guwahati. 

 

Keywords: Hybrid, Solar, Renewable, Wind, Radiation 

 

I. INTRODUCTION  

 

In recent years availability of power in India has increased and improved but demand has consistently 

outstripped supply and substantial energy and peak shortages prevailed in 2009-10. In order to meet the deficit 

between demand and supply, 25000 MW to 35000 MW of power is being produced by diesel generation system. 

In the past, the selection of an energy resource for electricity generation was dominated by finding the least 

expensive power generating plant. Although such an approach is essential, there is growing concern about other 

aspects of power generation such as social, environmental and technological benefits and consequences of the 

energy source selection. 

 

1.1 Solar Thermal Power Generation Technologies  

Solar Thermal Power systems use concentrated solar radiation as a high temperature energy source to produce 

electricity using thermal route. Since the average operating temperature of stationary non-concentrating 

collectors is low (max up to 120
0

C) as compared to the desirable input temperatures of heat engines (above 
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300
0

C), the concentrating collectors are used for such applications. These technologies are appropriate for 

applications where direct solar radiation is high. In the basic process of conversion of solar into heat energy, an 

incident solar irradiance is collected and concentrated by concentrating solar collectors or mirrors, and generated  

heat is used to heat the thermic fluids such as heat transfer oils, air or water/steam, depending on the plant 

design. This acts as heat carrier and as storage media. The hot thermic fluid is used to generate steam or hot 

gases, which are then used to operate a heat engine. In these systems, the efficiency of the collector reduces 

marginally with increasing operating temperature, whereas the efficiency of the heat engine increases with the 

increase in its operating temperature [1] 

 

II. SCENARIO OF ELECTRICITY GENERATION 

 

Electric energy occupies the top grade in energy hierarchy and per capita electricity consumption acts as an 

index of standard of living. The entire world concentrate on the electric energy sector to enhance the process of 

development. Fossil fuel based power plant or thermal electric power plants are the major contributors of 

electricity generation and recently, importance is shifted  to the renewable energy sector, e.g. hydroelectricity, 

wind power generation, PV technologies etc. Electricity generation increases all over the world at a faster rate 

through the penetration of different technologies. It grew at a rate of 2.5% in 2013, which is ahead of the growth 

of primary energy (2.4%). This Growth was slightly better than 2012 (2.2%) but remained below the last ten 

year trend (3.3%). The electric energy scenario for OECD countries declined, whereas Non-OECD countries 

showing promising and better growth of electricity for the last 10 years (6.3%). China and the US remain the 

largest and second largest electricity generators, following by India, Japan and Russia respectively [2].  

From the scenario of world electricity generation, it is clear that thermal generation plays huge role in 

production as compared to other, that is, renewable sources. Other sources include solar, wind, geothermal, 

combustible renewable and waste and heat. 

 

Fig1: World electricity generation by fuel (TWh) [3] 

The Indian power sector has made remarkable progress since Independence. The power generation profile in the 

country had a massive growth from 1713 MW in December, 1950 in utilities to 267.637 GW at the end of 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 

 

65 | P a g e  

March, 2015. The Indian power sector comprising of thermal 188.898 GW (70.6%), hydro 41.267 GW (15.4%), 

Nuclear 5.780 GW (2.2 %) and New Renewables 31.692 GW (11.8%) [4]. In India solar energy is available 

almost in all places and hence solar energy is the most attractive option in India. The most useful way of 

harnessing solar energy is by directly converting it into electricity by means of solar photo-voltaic cells. The 

photo-voltaic effect is defined as the generation of an electromotive force as a result of the absorption of 

ionising radiation 

 

Fig2: Power generation growth in India  

2.1. Electrical Energy Demand-Supply Gap In India 

The power sector in India comprising of central, state and private sector which contribute 27.1%, 36.2% and 

36.7% respectively of total electricity generation [3,4,5]. Though all three sectors work together towards the 

common goal of supply of electricity to all, even after this the country is facing power shortage in terms of 

energy as well as peak demand, as the demand of electricity has always been overstepping the supply. Though 

National Electricity Plan targets to supply electricity for all through efficient generation, transmission and 

distribution, still 24.7% people in India are living without access to electricity. 

Table 1: Supply-demand gap of India [6] 

Year 
Peak 

Demand(MW) 
Peak Met(MW) 

 Deficts(-) 

(MW) (%) 

2009-10 1,19,166 1,04,009 -15,157 -12.7 

2010-11 1,22,287 1,10,256 -12,031 -9.8 

2011-12 1,30,006 1,16,191 -13,815 -10.6 

2012-13 1,35,453 1,23,294 -12,159 -9 

2013-14 1,35,918 1,29,815 -6,103 -4.5 

2014-15* 1,41,160 1,41,160 -7,006 -4.7 

One of the main reason of supply demand gap is inefficient generation. Therefore electricity generation using 

solar photovoltaic is an attractive option to reduce the demand and supply gap. 
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2.2. Solar Energy Scenario In India 

The installed capacity and respected estimated generation of different existing renewable sources in the year 

2013 are tabulated. As discussed earlier, it is observed that the use of solar power is not notable as compared to 

wind and biomass. 

 

Table 2: Renewable Scenario in India [7] 

  Installed Capacity 

(MW) 

Estimated Capacity Factor Estimated Generation 

(GWh) 

Wind 18635 14% 22854 

Biomass 1264 70% 7751 

Bagasse Cogeneration 2301 60% 12094 

Small Hydro 3552 40% 12446 

Waste to Energy 96 50% 420 

Solar PV 1447 20% 2535 

Total 27295 25% 58101 

2.2.1. Solar Thermal Power Generation Program Of India  

Different programs have been installed and operated in India taking solar power as major source. Some of them 

are listed below. 

 In India the first Solar Thermal Power Plant of 50kW capacity has been installed by MNES following the 

parabolic trough collector technology (line focussing) at Gwalpahari, Gurgaon, which was commissioned in 

1989 and operated till 1990, after which the plant was shut down due to lack of spares. The plant is being 

revived with development of components such as mirrors, tracking system etc.  

 A Solar Thermal Power Plant of 140MW at Mathania in Rajasthan has been proposed and sanctioned by the 

Government in Rajasthan. The project configuration of 140MW Integrated Solar Combined Cycle Power 

Plant involves a 35MW solar power generating system and a 105MW conventional power component and 

the GEF has approved a grant of US$ 40 million for the project. The Government of Germany has agreed to 

provide a soft loan of DM 116.8 million and a commercial loan of DM 133.2 million for the project.  

 In addition a commercial power plant based on Solar Chimney technology was also studied in North-

Western part of Rajasthan. The project was to be implemented in five stages. In the 1
st 

stage the power output 

shall be 1.75MW, which shall be enhanced to 35MW, 70MW, 126.3MW and 200MW in subsequent stages. 

The height of the solar chimney, which would initially be 300m, shall be increased gradually to 1000m. Cost 

of electricity through this plant is expected to be Rs. 2.25 / kWh. However, due to security and other reasons 

the project was dropped.  

 BHEL limited, an Indian company in power equipments manufacturing, had built a solar dish based power 

plant in 1990’s as a part of research and development program of then the Ministry of Non-conventional 

Energy Sources. The project was partly funded by the US Government. Six dishes were used in this plant.  

 

III. GROWTH OF SOLAR POWER IN INDIA 
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Solar energy plays an important role in developing economic growth of India. Recently, Ex-Prime Minister 

Manmohan Singh acknowledge that  solar energy will transform rural India as it is used in an increasing trends  

and also launched a National Solar Mission in 2010. In 2009, the solar power generation is 12 MW and within 

two years it is increased to 190 MW in 2011. By March 2013, it is expected to grow fivefold to 1,000 MW, but 

the country has a long way to go to reach its goal of increasing solar-power generation to 20 gigawatts by 2020. 

Across India, there are still thousands of villages with plenty of sun but not enough power [8]. 

 

Fig3: Renewable share in power in India [6] 

 

Among the various renewable energy resources, India possesses a very large solar energy potential; most parts 

of the country are blessed with good amounts of sunshine. There are about 300 clear sunny days in a year in 

most parts of country. The average solar radiation incident over India varies from 4 kWh/day to 7 kWh/day. The 

solar radiation received over the Indian land area is estimated to be about 5,000 trillion kWh/year. In June, 2008, 

a National Action Plan on Climate Change was announced, which included eight major national missions with 

the one on solar energy being the centre piece [9,10]. This mission envisages a major step up in the utilization of 

solar energy for power generation and other purposes. The Jawaharlal Nehru National Solar Mission (JNNSM) 

was launched by the Prime Minister of India in January 2010, with a target of 20,000 MW grid solar power 

(based on solar thermal power generating systems and solar photovoltaic (SPV) technologies), 2000 MW of 

Offgrid capacity including 20 million solar lighting systems and 20 million sq.m. solar thermal collector area by 

2022. The Mission will be implemented in three phases. The first phase will be of three years (up to March, 

2013), the second up to March 2017 and the third phase will continue until March, 2022. 

 

3.1. Barriers For Solar Power 

Solar thermal power plants need detailed feasibility study and technology identification along with proper solar 

radiation resource assessment are the prime factors which decides the feasibilility of the plant. The current status 

of international technology and its availability and financial and commercial feasibility in the context of India is 

not clear. The delays in finalizing technology for Mathania plant have created a negative impression about the 

technology. 

 

3.2. Feasibility Of Hybrid System In North East Region 
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The normal incident solar radiation output on north east is in the range between 5-7 KW/hour/day. This intensity 

of solar radiation is enough for the production of solar power by using photovoltaic array. But the combined 

effect solar and wind power will not be able to play a vital rule in case of north east region.  A practical 

approach has been taken to analyse the feasibility of this system in Guwahati.  

 

 

Fig4: Solar and Wind power output in Guwahati. 

In the month of April 2010, the field study was performed and the findings are- 

(i) Maximum solar power at irradiance is 13.13 W (for 1 hour) with open circuit voltage 22.12 volt. 

(ii) Maximum wind power generation is 28.33 W (for 1 hour) with average wind speed 3 m/sec. 

 

 

 

 

 

 

 

Fig5: Practical hybrid model developed for analysis 

This study will conclude that although it is possible to obtain solar output in northeast region but due to 

insufficient wind speed in Guwahati, wind power is not a viable option. But utilizing hybrid model in hilly areas 

of Northeast and in riversides like Brahmaputra Barak where wind speed is maximum, power production is 

possible, and if any organization is keen in adopting such power generation scheme then our model will prove to 

be a very efficient means of power generation.    
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Fig 6: Open Circuit Voltage of Solar Panel (Two random days) 

  

Fig 7: Short Circuit Current of Solar Panel (Two random days) 

The output of solar panel is obtained about 20 V (OC) from the experimental result. This output is controlled 

with the help of a charge regulating circuit to obtain a constant output of 6 volt and fed to a battery of 7AH 

rating. Similarly wind output is also controlled and converted to 6V DC with the help of wind voltage regulating 

circuit and connected in parallel to the battery output. This is done as solar radiation is available only in daytime 

whereas wind output is available for all time. The experimental datas are tabulated below. (Table 3) 

Table 3: Experimental output  

Solar Output 

Output voltage from solar panel (Open Circuit) 20 V 

Output voltage from solar monitoring circuit 6 V 

Load Current 0.3 mA 

Wind Output 

Open circuit voltage from the dc motor 7.5 V 

Drop in voltage using diode and resistance 0.5 V 

Output voltage from the wind power system  7 V 

Output current from the wind system 5 mA 

Hybrid System Output 

Open circuit voltage 6 V 

Battery Rating for Charging 7AH 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 

 

70 | P a g e  

From the battery 42Wh output is available. We considered 90% efficiency of the battery and output is used in a 

6W LED (for 6 hours). Depending upon load, the size of hybrid model will vary and can be modified. 

 

IV. CONCLUSION  

 

Potential use of solar plants should be increased for further economic development of the country especially in a 

country like India.  Three major factors, resource assessment, technological appropriateness and economic 

feasibility are the basic requirements of project evaluation. In India, the solar radiation is available sufficiently 

over the country. Extraction of solar power should be increased in all respect which will reduce the dependence 

on non renewable sources. In long term, it will also reduce amount of CO2 emission to the environment.  

Efficient use of hybrid systems in remote places will improve the economic stability of the nation. The solar 

tower power and point focusing dish type plants are being popular worldwide. In the pulp and paper industry, 

the moderate temperature is required for processing and solar energy can effectively generate this amount of 

heat. From this investigation, it is clear that efficient use of solar power in industrial activities will help in 

making India a ‘Solar Power Nation’. 
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ABSTRACT 

Postharvest  losses of climacteric fruits in India is a serious problem mainly because of poor infrastructure and 

rapid deterioration during handling, transport and storage. Hurdle technology which involves the combination 

of two or more methods like application of edible coatings, active packaging, cold storage, etc. is the modern 

methodology, taking advantage of synergistic effect of different treatments to enhance the shelf  life of 

climacteric fruits. Aloe vera has antimicrobial properties and does not add unfavourable properties to the food. 

Edible coatings have been granted GRAS status (Generally Regarded as Safe) by Food and Drug 

Administration. Objective of this work was to evaluate the combined effect of Aloe vera gelcoatingand bagging 

of mature unripe fruits in enhancing the shelf life of tomato. Effect of different treatments stored at ambient 

temperature was carefully monitored during ripening of fruits for their shelf life, loss in fruit weight (g), texture 

(kg/cm
2

) , polygalacturonase activity (mg of glucose equivalent/g fresh wt. /hr) and fruit peel colour (6 point 

scale). Untreated control tomato fruits stored at ambient temperature exhibited the shelf life of 8 days . When 

Aloe vera gelcoating was applied on mature unripe tomato fruits, ripening was delayed by 4 days and fruits 

could maintain consumer acceptable quality for 12 days. It was interesting to note that combined effect of Aloe 

vera coating of mature unripe fruits followed by their bagging had tremendous effect on delaying the ripening 

process and fruits exhibited the shelf life of 40 days. Aloe vera coating followed by bagging of fruits had 

inhibitory effect on polygalacturonase activity, respiratory and transpirational loss in fruit weight, chlorophyll 

breakdown and consumer acceptable fruit texture could be maintained for 40 days. From the results,it was 

concluded that the application of edible Aloe vera gel coating combined with bagging of mature unripe fruits 

may be potentially applicable for commercial acceptability, for extending the shelf life and marketing of 

climacteric fruits. 

 

Keywords: Aloe vera, edible coating,ethylene, polygalacturonase,shelf life, Tomato, 

 

I. INTRODUCTION 

 

Climacteric fruit ripening is an active process which is characterised by a sudden increase in  respiration and 

ethylene production. Climacteric fruits are more susceptible to post harvest losses due to their fast ripening, 
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which is triggered by ethylene. If the rate of ethylene formation is decreased or prevented during ripening, then 

post-harvest storage life of fruits can be prolonged.  

Plants naturally produce ethylene from the precursor methionine (MET), which is converted to S-adenosyl-

methionine (SAM) by enzyme SAM synthetase. The key enzyme of the pathway, ACC synthase, converts SAM 

to 1-aminocycloprane-1-carboxylic acid (ACC) and in presence of oxygen, ACC oxidase converts ACC to 

ethylene [1]. Ethylene initiates the ripening process and triggers cascade of ripening accelerating pathways like 

respiration, activation of cell wall hydrolases as polygalacturonase, chlorophyll degradation, formation of 

lycopene.  

Fruit production in India is about 76% and the post harvest losses of fruits in India is estimated to be about 30% 

in 2014 according to the Government of India, due to lack of storage facilities, transportation, pre and post 

harvest infrastructure . Post harvest loss of tomatoes in India are about 30-34%. Hurdle technology has come up 

to increase the shelf life of fruit which involves the combination of two or more methods like application of 

edible coatings, active packaging, cold storage etc , to obtain their synergistic effect on enhancing the shelf life 

of fruits.  

Of late, significant research is being conducted on the essential oils and edible coatings which can potentially be 

used as coatings for enhancing the fruits storage life [2] . The  advantages of using edible coatings on mature 

unripe fruits include: 

 It provides moisture barrier on the surface of fruit and decrease the problem of transpirational fruit moisture 

loss . Moisture loss during postharvest storage of fresh produce leads to weight loss and changes in texture, 

flavour, and appearance not acceptable to the consumer. 

  It provide a gas barrier thereby controlling gaseous exchange between the fruit and its surrounding 

atmosphere. This contributes to slow respiratory deterioration of fruits. The gas-barrier also delays ethylene 

production as the conversion of ACC to ethylene requires oxygen .This further may inhibit the cascade of 

ripening accelarating pathways. 

 It has antimicrobial properties and thus may check the microbial deterioration of fruits . 

The edible coatings of bee wax, Aloe vera gel or essential oils like lemongrass oil, eucalyptus oil, cinnamon oil 

extracted from plants have anti microbial and anti fungal properties and can be used in active packaging system 

without impairing any off odour to the product. Essential oils and edible coatings have been granted GRAS by 

FDA [3]. 

Aloe vera is a tropical or subtropical plantand contains nutrients and active compounds including sugar, 

vitamins, anthraquinones, minerals, enzymes, salicylic acid, lignin and amino acids [4].Aloe vera is beneficial to 

human health and has been proven to be biologically safe and one of the best edible coatings because of its 

hygroscopic properties, antimicrobial actions and biochemical properties. Aloe vera gel reduces a-galactosidase, 

polygalacturonase, and pectinmethyl-esterase activities in the fruit, thus delaying the ripening of the fruit. The 

reduced respiration in Aloe vera gel coated fruit may be described to the hygroscopic properties that enable the 

formation of a barrier to diffusion of gasses and water vapour between fruit and environment. Bagging of fruits 

also checks the gaseous exchange of fruits.This further controls deterioration of fruits by reducing the 

respiration rate and the transpirational  loss of water.  
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Objective of this research was to study the synergistic effect of Aloe vera gel coating combined with bagging 

using low density polythene bags, in enhancing the shelf life of tomato fruit. Visual and biochemical changes 

during ripening of mature unripe tomato fruit were monitored to evaluate their role in influencing ripening 

process. 

 

II. MATERIAL AND METHODS 

 

Tomato fruits harvested at mature green stage were equally divided into three lots for :Control, Aloe vera coated 

and Aloe vera coated followed by bagging of fruits. Fruits were washed thoroughly and air dried. 100% Aloe 

vera gel and low density polyethylene bags were used for the treatment. Aloe vera coating was done at mature 

green stage.  

Different stages of tomato fruit during ripening were identified by following USDA colour maturity stage chart 

[5]. The fruit weight decreases with ripening because of the transpirational water loss and respiration. Loss in 

fruit weight (g) was recorded till they attained full ripe red color stage 6 as they deteriorated in edible quality 

thereafter [6]. 

Fruit texture (kg/cm
2

) is linked to the state of maturity and ripeness as it indicates the activity of cell wall 

hydrolases. It is one of the main limiting factor in quality [7].  Firmness or  fruit texture (kg/cm
2

) of tomato was 

analysed by using penetrometer.  

Polygalacturonase (PG) is the major enzyme responsible for pectin disassembly in ripening fruit. As the fruit 

ripens, polygalacturonases cut pectin chains and thus releases galacturonic acid which softens the fruit and 

marks the ripening process of a fruit. The polygalacturonase activity increases with ripening. The increase in PG 

is a consequence of ethylene production [8].To determine the PG activity, absorbance of the enzyme extract was 

taken at 490 nm and  calculation was done using the formula below:PG activity= (288.07*O.D) mg of glucose 

equivalent / g fresh wt./ hr. 

 

III. RESULTS AND DISCUSSION 

 

 

Fig 1: Effect of different treatments  on Stage of fruit, Weight(g), Firmness (kg/cm
2

) and  PG 

activity (mg glucose equivalent/g fresh weight/hr) 
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Statistical Analysis: Mean fresh weight, firmness and PG activity of all three samples are 26.43g, 3.78 kg/cm
2
 

and 67.69 mg glucose equivalent/g fresh weight/hr respectively. Using one-way ANOVA, p values of fresh 

weight (0.029 < 0.05), firmness (0.001 < 0.05) and PG activity (0.13 < 0.05) indicated that there was a 

significant difference between PG activity of all treatments applied to tomato fruits. Also, no significant 

difference was observed between fresh weight and firmness between all three samples of tomato fruit. Standard 

deviation in above parameters is shown in Fig 1. 

 

Fig 2: Effect of different treatments on Shelf Life of  tomato fruits 

Control tomato fruits reached full ripe stage 6 within six days and Aloe vera coated fruits maintained consumer 

acceptable quality for an extended period till 12th day. However, when Aloe vera coating was followed by 

bagging of fruits, the saleable quality of fruits could be extended till 40th day, suggesting the synergistic effect 

of  Aloe vera coatingand bagging treatment. Due to rapid ripening rate in control fruits, sudden loss in fruit 

weight (g), degradation of chlorophyll , loss of fruit texture or firmness(kg/cm
2

) and activation of 

polygalacturonases  (mg of glucose equivalent / g fresh wt./ hr) was noted within 6 days beyond which control 

fruits deteriorated in quality.  Mature unripe fruits coated with Aloe vera showed an extended shelf life for four 

days in comparison to control, which may be attributed to its antimicrobial properties and  hygroscopic 

properties of gel that enable the formation of a barrier to diffusion of gasses and water vapour between fruit and 

environment. Extended quality of Aloe vera coated  fruits is due to reduced transpirational water loss, 

respiratory loss of fruit weight, ethylene formation and therefore reduced activation of cell wall hydrolases. 

Formation of ethylene requires oxygen which is supplied at reduced rate in coated fruits delaying ripening. Aloe 

vera coating along with bagging was the most effective treatment for maintaining the shelf life of fruits for 40 

days by slowing down the ripening process as compared to the control and only Aloe vera coated fruits. 

Synergistic effect of Aloe vera coating followed was bagging was experimentally noted in reduced respiratory 

and transpirational loss in fruit weight, maintenance of fruit texture or firmness , activity of cell wall hydrolase 

and reduced rate of chlorophyll degradation  and thereby extending shelf life for 40 days.  
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IV. CONCLUSION 

 

Ripening in perishable climacteric fruits can be effectively delayed and prevented from deterioration by 

applying edible coatings that have been granted GRAS status in combination with bagging of fruits. Both 

approaches delay ripening process of climacteric fruits by providing gas barrier across the fruit with the 

environment thereby retarding transpirational water loss, ethylene formation, respiration, activation of cell wall 

hydrolases by maintaining fruit texture and chlorophyll degradation. Synergistic effect of edible coating of 

mature unripe fruits followed by bagging can be a promising approach for marketing the fruits they have 

physiological and well as microbial control on delaying the ripening of climacteric fruits. As there is increased 

market demand for minimally processed fruits and vegetables, in the future, edible coatings that have 

antimicrobial properties in combination with will certainly become commercially important as part of hurdle 

technology.  
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ABSTRACT  

Due to large population and small per capita area, need of tall buildings becomes more essential in the society. 

The limitations of  the available land frequently restricts the freedom of an engineer to create a perfect 

structure. In such situations the buildings will have to be designed in various shapes even with oblique corners 

so as to utilize the maximum benefits of available land. As earthquakes are one of the greatest damaging natural 

hazards to the building, the design and construction  of  tall structures which is capable of resisting  the adverse 

effects of earth quake forces is the most important.. Three RCC building frames having plan configurations viz. 

(1) Square, (2) Hexagonal and (3) Octagonal are considered and analysis of the parameters like Base reactions, 

axial forces, storey drift, storey stiffness, Mode-Period etc. and Non linear static pushover analysis are carried 

out using  ETABS2015. The results are tabulated ,compared and final conclusions are framed. 

Key Words - ETABS, Modeling, Pushover analysis, seismic force, Storey Drift 

I. INTRODUCTION 

 

Tall buildings are a special class of structures with their own peculiar characteristics and requirements. They are 

often occupied by a large number of people. Therefore, their damage, loss of functionality, or collapse can have 

very severe and adverse consequences on the life and on the economy of the affected regions. Each tall building 

represents a significant investment and as such tall building analysis is generally performed using more 

sophisticated techniques and methodologies. Therefore, understanding modern approaches to seismic analysis of 

tall buildings may be very valuable to structural engineers and researchers. In many situations the shape of the 

plot available for the construction of a building project may not be a regular one. Hence the shape of the 

building may be influenced by the plot configurations. Further it will be interesting to study the stability of 

buildings with different geometry of shape and their behaviour against seismic and other forces. In this project 

the behaviour of a multi-storeyed RCC building frame having three geometrical shapes viz. (1) Square,            

(2) Hexagon and (3) Octagon are analyzed using the software ETABS 2015. 
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The structural parameters of all the buildings such as story forces, story drift, base reactions,  mode- periods etc. 

are discussed. Seismic evaluation of the buildings are carried out by Nonlinear static Push over Analysis. The 

primary objective of the study is to ascertain in which aspects each of the building is strong and weak and what 

are the effects of various shapes of the structures  against seismic and other forces which adversely affect the 

stability and life of the structures.  

 

II. LITERATURE REVIEW 

 

[1] Fabio Mazza, Engineering Structures 80 (2014) 98–108 –Elsevier presented a paper on “Modeling and 

nonlinear static analysis of reinforced concrete framed buildings irregular in plan.” The aim of this study  was  

to assess the seismic vulnerability directions of  reinforced concrete framed building with asymmetric plan, in 

terms of displacement and strength.  The case study selected for this work is the existing town hall of Spilinga , 

a small town near Vibo Valentia (Italy), which was  a two-storey R.C framed structure, with an L-shaped 

irregular plan. A lumped plasticity model (LPM) with a flat surface modeling (FSM) of the axial load–biaxial 

bending moment elastic domain of  R.C cross-sections is implemented in a computer code for the nonlinear 

static analysis of R.C spatial framed structures. These finally highlight that, in case of in-plan irregularity, the 

use of capacity domains revealed essential to estimate the directions of least seismic capacity.  

[2] Kai Hu, Yimeng Yang , Suifeng Mu , Ge Qu, Procedia Engineering 31 (2012) 474 – 480 –Elsevier 

presented a paper on “study on high-rise structure with oblique columns by ETABS, SAP2000, MIDAS/GEN 

and SATWE.” The main objective of  this paper was to execute Response spectrum, Time history and Linking 

slab in-plan stresses analysis combined with a practical project, by using the software programs SAP 2000, 

MIDAS/GEN and SATWE, which were also compared following the analysis results. The project was located in 

the Shanghai. The main structure was a 29-storey building, including 3 floors underground and 26 floors above 

ground.  The results given by all softwares were compared and proposes that  Slab, as the important lateral force 

resistant component, should not be ignored in design works, especially to those complex structures, the slabs 

stress analysis at weaken positions is really essential.  

[3] Hendramawat A Safarizki, S.A. Kristiawan, and A. Basuki,  Procedia Engineering 54 ( 2013 ) 447 – 

456 –Elsevier presented a paper on  “evaluation of the use of steel bracing to improve seismic performance of 

reinforced concrete building.” The aim of this paper was to evaluate the possible improvement of seismic 

performance of existing reinforced concrete building (the 5th Building of UNS Engineering Faculty) by the use 

of steel bracing. Three methods of seismic evaluation were employed for the purpose of the study i.e. Nonlinear 

Static Pushover Displacement Coefficient Method as described in FEMA 356, Improvement of Nonlinear Static 

Pushover Displacement Coefficient Method as described in FEMA 440 and Dynamic time history analysis 

following the Indonesian Code of Seismic Resistance Building (SNI 03-1726-2002) criteria. This paper 

concluded that Steel bracing could be utilized for seismic retrofitting of the 5th Building of UNS Engineering 

Faculty. Both nonlinear static pushover analysis based on FEMA 356 and FEMA 440 and dynamic time history 

analysis confirmed this.  

[4] T. Mahdia and V. Bahreini,  Procedia Engineering 54 ( 2013 ) 341 – 352 – Elsevier presented a paper on  

“Seismic response of asymmetrical infilled concrete frames.”  The aim of this paper was to evaluate the 
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nonlinear seismic behavior of intermediate moment-resisting reinforced concrete (RC) space frames with 

unsymmetrical plan in three, four and five storeyes. Analyses of these buildings were made with and without 

considering the masonry infill (MI).  The major  points observed from this study are  (1) On comparing uniform 

and triangular distributions of lateral loads, triangular distributions yield higher values and different vertical load 

combinations make no significant differences in the results (2) Columns forces in in filled frames are smaller 

than the corresponding ones in the bare frames (3) Bare frames are more vulnerable than in filled frames etc.  

 

III. METHODOLOGY 

 

Structural design of buildings for seismic loads is primarily concerned with structural safety during major 

ground motions, but serviceability and the potential for economic loss are also of concern. Seismic loading 

requires an understanding of the structural performance under large inelastic deformations. Behavior under this 

loading is fundamentally different from wind or gravity loading, requiring much more detailed analysis to assure 

acceptable seismic performance beyond the elastic range. Some structural damage can be expected when the 

building experiences design ground motions because almost all building codes allow inelastic energy dissipation 

in structural systems. In general, for a multi storey building it is necessary to take into account contributions 

from more than one mode. Apart from gravity loads, the structure will experience dominant lateral forces of 

considerable magnitude during earthquake shaking. It is essential to estimate and specify these lateral forces on 

the structure in order to design the structure to resist an earthquake. It is impossible to exactly determine the 

earthquake induced lateral forces that are expected to act on the structure during its lifetime. However, 

considering the consequential effects of earthquake due to eventual failure of the structure, it is important to 

estimate these forces in a rational and realistic manner. 

 

3.1 Non-linear static Pushover Analysis 

In this project the seismic analysis of the structures are carried out by non-linear static pushover analysis.  The 

pushover analysis of a structure is a static non-linear analysis under permanent vertical loads and gradually 

increasing lateral loads. A plot of total base shear versus top displacement in a structure is obtained by this 

analysis that would indicate a premature failure or weakness. All the beams and columns which reach yield or 

have experienced crushing and even fracture are identified. A pushover analysis is performed by subjecting a 

structure to a monotonically increasing pattern of lateral loads that shows the inertial forces which would be 

experienced by the structure when subjected to ground motion. Under incrementally increasing loads many 

structural elements may yield sequentially. Therefore, at each event, the structure experiences a decrease in 

stiffness. Using a nonlinear static pushover analysis, a representative non-linear force displacement relationship 

can be obtained. 

 

 

IV. DEFINING THE PROBLEM 

4. 1  Modeling of Building Frames  
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Modeling means the formation of structural body in the structure software and assigning the loads to the 

members as per loading consideration. Here the three R.C.C building frames having  G+ 15 storey each are  

selected to model in ETABS as given below.  

Type. A : Square in plan 24m x 24m size at 4m span and 3m storey   height. 

Type. B : Hexagonal in plan 28m x 32m size (Axes)  at 4m span and 3m storey  height 

Type. C : Octagonal in plan 28m x 28m size (Axes.)  at 4m span  and 3m  storey  height. 

    

    Fig. 4.1  Square plan for Type. A                                      Fig. 4.2  Hexagonal plan for Type. B 

 

 

Fig.4.3  Octagonal plan for Type. C 

4.1.1  Material and Geometrical properties  

Following material properties have been considered in modeling the structures. 

Density of RCC   : 25 kN/m
3
 

Density of Masonry  : 20 kN/m
3
 

Young’s modulus of concrete :  2x10
4
  N/mm

2
 

Poisson ratio    : 0.17 

Depth of foundation  : 2.0 m below ground level   

Storey height   : 3.0 m   
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Height of base   : 2.0 m 

Number of storeyes  : G + 15 

Column size   : 600 mm x 600 mm  

Beam size   : 250 mm x 450 mm. 

Plinth Beam   : 250mm x300 mm 

Thickness of slab   : 150 mm 

Wall thickness   : 230 mm 

The earthquake loads are derived for following seismic parameters  as per IS : 1893 (2002) 

a.  Earth Quake Zone      : III  

b.  Response reduction Factor   :  5 

c.  Importance Factor      : 1.5 

d.  Damping     : 5% 

e.  Soil Type     : Medium soil  

 

V. RESULTS AND DISCUSION 

The three types of RCC building frames viz.(1) Square, (2) Hexagonal and (3) octagonal with brick wall are 

analyzed using the software ETABS 2015. The results obtained by the analysis regarding the structural behavior 

of each building are tabulated and explained as follows. 

 

5.1 Base Reactions 

The base reactions in terms of shear force and bending moment  of each building frame are given in both tabular 

and graphical form. From the chart and table it can be seen that the shear force in horizontal X and Y direction is 

very less in case of square shape and it is maximum in Hexagonal shape. But the shear force in vertical Z 

direction is very less in case of octagonal building as compared to others. Also Hexagonal model is subjected to 

maximum shear force.  

Table 5.1 Comparison of Base Reactions 

ITEM SQUARE HEXAGON OCTAGON 

Shear Force (X) in KN 22.4157 25.9443 25.7168 

Shear Force (Y) in KN 22.4157 26.1604 25.7168 

Shear Force (Z) in KN 1362827.0000 1510571.0000 425816.6039 

Bending Moment(X) in KN-m 16394985.0000 24169134.0000 21904784.0000 

Bending Moment(Y) in KN-m 415.5969 485.3575 476.3775 

Bending Moment(Z) in KN-m 26312.5852 415.1084 23710.3692 
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Fig. 5.1 Shear Force in X&Y                                      Fig. 5.2  Shear Force in Z 

In general the bending moment experienced in both x and Y direction is  minimum in case of square building  

while the  maximum occur in hexagon. But in Z direction the bending moment experienced by hexagon is very 

less as compared to others. 

 

 

 

 

       

 

Fig.5.3 Bending Moment in X                                     Fig.5.4  Bending Moment in Y 

 

 

 

 

 

 

 

Fig.5.5  Bending Moment in Z 

5.2  Column Axial Forces 

Considering the maximum forces in all the structures the axial forces exerted in octagonal model is less than the 

other two. It is 6% excess in square and 0.3% excess in hexagon as compared to Octagon. 
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Fig.5.6  Column Axial Forces 

5.3  Storey Drift 

Storey drift is the comparative displacement of one level of storey relative to the level of the other above or 

below. From the result it is observed that storey drift is maximum for square model which occur at GF. In each 

model maximum storey drift occur at GF and 1F. In all directions minimum storey drift is exerted on hexagonal 

model.                                                  

 

Fig.5.7  Storey Drift (X) 

 

Fig.5.8  Storey 

 

 

 

Drift (Y) 
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5.4  Story Stiffness 

The maximum value of storey stiffness is observed for hexagonal shape in Y direction. Storey stiffness of 

octagonal shape is greater than square shape in both the directions. But in X direction octagonal shape  posses 

maximum storey stiffness value as compared to others.                                                               

 

Fig.5.9  Storey Stiffness (X) 

          

                                                                                   

 

 

 

 

 

 

 

Fig.5.10  Storey Stiffness (Y) 

5.5  Mode –Period 

The minimum time period for all the models is 0.002sec at mode 12, whereas the maximum time period occur at 

mode 1 which is  same for hexagon and octagon, little higher than that of square. 
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Fig.5.11  Mode Vs Time Period 

5.6  Storey Forces 

The storey forces exerted on octagonal model is higher than that in the other models. It is about 10.8 to 17.75 

percentage more for hexagonal model and 14.45 to 17.78 percent more for octagonal model as compared to 

square model. But in 9
th

 and 12
th

 floors of hexagonal model it is 1.8percentage less than that in square model.               

 

Fig.5.12  Storey Forces 

5.7  Pushover Curve 

From the push over curve it is observed that minimum displacement occur in hexagonal model for a maximum 

base force. ie. The Hexagonal model is able to resist more base shear with minimum displacement than that on 

the other two, under earthquake loading.  Square and octagonal model shows almost same behaviour. 
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Table 5.2 Displacement  Vs  Base shear 

Type Displacement (mm) Base Force (KN) 

SQR 0.459 148649.3058 

HEX 0.00004636 172636.6691 

OCT 0.504 170335.0612 

 

 

 

 

 

 

                                                                                

                                                                               Fig.5.13  Pushover curve 

VI.  CONCLUSIONS  

By comparing the analysis results of all the three  models so far discussed, the following conclusions are drawn. 

 Considering the base reactions Square model performs well. But in Z direction, shear force is minimum in 

Octagonal model and Bending Moment is minimum in Hexagonal model. 

 Column axial forces are very less in Octagonal model as compared to others whereas they are maximum in 

square models. 

 On the basis of storey drift Hexagonal model is the best and square model is poor. 

 Regarding the storey stiffness Hexagon is the best in Y direction and Octagon is best X direction. 

 On the basis of mode-period Square model is the best. Other models are equal in performance. 

 Regarding the storey forces, Square model performs well and Octagon is poor. 

 Analysis of Pushover curve reveals that Hexagonal model is able to resist more Base Shear with minimum 

displacements whereas square is inferior one in performance among the three. 

On the basis of the present study it is unable to state that any one of the three models analyzed here is superior to 

others. Each model posses its own merits and demerits. This study reveals the effect of shape of the structures in 

resisting the various disturbing forces against their stability. There is further scope for research  regarding the 

most suitable shape of the structure which can resist seismic and other forces effectively. It cannot be predicted 

that it may be of any conventional shape , but may be a combination of all these three or of any other shapes. 

 

REFERENCES 

 

[1]   Fabio Mazza “Modeling and nonlinear static analysis of reinforced concrete framed buildings irregular in  

plan”, Engineering structures 80 (2014) 98–108 –Elsevier. 

[2]   Kai hu, Yimeng Yang , Suifeng Mu , Ge Qu “Study on high-rise structure with oblique columns by 

ETABS, SAP2000, MIDAS/GEN and SATWE”, Procedia Engineering 31 (2012) 474 – 480 –Elsevier. 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 

 

86 | P a g e  
 

[3]   Hendramawat A Safarizki, S.A. Kristiawan, and A. basuki,  “Evaluation of the use of steel bracing to 

improve seismic performance of reinforced concrete building” Procedia Engineering 54 ( 2013 ) 447 – 456 

–Elsevier. 

[4]  T. Mahdia and V. Bahreini “Seismic response of asymmetrical infilled concrete frames” ,  Procedia 

Engineering 54 ( 2013 ) 341 – 352 – Elsevier 

[5]   Bureau of Indian Standards: IS-1893, part 1 (2002), Criteria for Earthquake Resistant Design of concrete 

frame Structures: Part 1 General requirements of Buildings New Delhi, India. 

[6]   Bureau of Indian Standards: IS-875, part 1&2 (1987), Dead Loads on Buildings and Structures New Delhi, 

India. 

 [7]  S.K. Duggal (2007),Earthquake Resistant Design of Structures Oxford university press. 

 

 

 

 

 

 

 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 
 

87 | P a g e  

NO-CHOICE ASSAY FOR SCREENING OF WILD 

PIGEONPEA DERIVATIVES AGAINST Helicoverpa 

armigera HUBNER   

Sujayanand, G.K., Arti Katiyar, D. Datta
#
,  

Division of Crop Protection, IIPR, Kanpur-208024. 
#
Head, IIPR-RRS, Bhopal(India) 

 

Pigeonpea, Cajanus cajan (L.) Millsp.  is an orphan grain legume cultivated in tropical and sub-tropical 

countries such as India, Kenya, Myanmar, Malawi, Mozambique, Tanzania and Uganda. Pigeonpea is cultivated 

in 4.74 million hectares globally with an annual production of 3.79 million tons. India contributes to the 90% of 

world production followed by Myanmar. Insect pests are the key biotic constraint in increasing pigeonpea 

production worldwide. Among them Pod borer, Helicoverpa armigera (Hübner) is a devastating pest due to its 

polyphagous nature, high fecundity, multivoltine and strong migrating ability. Farmers rely on heavy usage of 

chemical insecticides to manage this pest. This has led to the development of insecticide resistant H. 

armigera populations which in turn hampered the control measures. Host plant resistance can play an important 

role in the management of this pest at present scenario. Host plant resistance is an ecofriendly component for 

managing H. armigera. Some wild relatives of pigeonpea such as C. scarabaeoides, C. platycarpus and C. 

acutifolius were known to harbor traits for H. armigera resistance. Hence in present study no-choice assay was 

conducted on eighty nine wild pigeonpea derivatives in three replications against H. armigera larva. Out of 89 

few derivatives such as WD5-3-3 WD5-6-3 WD9-1-2 WD22-1-1 WD24-1-1, WD 24-1-6 WD 22-2-4 WDBCE 

2-3-4, WDBCE 3-2-4, WDBCE 3-3-4, WDBCE3-3-5, WDBCE 3-3-6, WDBCE 3-3-7, WD 24-2-4 and 

WDBCE 3-2-1and WD 5-3-2 were found to be moderately resistant while WD22-3-3 was found to be highly 

resistant to pod borer. These genotypes can be used in breeding program for developing H. armigera resistant 

pigeonpea.  

 

Keywords: Helicoverpa armigera, No Choice assay, Pigeonpea and HPR 
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ABSTRACT 

In today’s environment, test automation becomes an increasingly critical and strategic necessity. Assuming the 

level of testing in the past was, how do we possibly keep up with this new explosive pace of web-enabled 

deployment while keeping satisfactory test coverage and reducing risk? The answer is either more people for 

manual testing, or an advance level of test automation. Reduction in project cycle times correlates to a 

reduction of time for test. 

In every organization, database applications play an important role, but little has been done on testing of 

database applications. They have become complex and are subject to constant change. Testing of database 

application is of utmost importance to avoid any errors encountered in the application, since a minor fault in 

database application can result in unrecoverable data loss. Several tools and frameworks for performing testing 

of database applications has been introduced to populate the test database and create test cases which checks 

the validity of application 

In this paper we present different automated framework for database application testing. Finally we present 

strategies for performing efficient regression tests by reducing the re-tests that may occur while testing database 

applications.  We will talk about different frameworks used across organizations while automating database test 

cases. 

 

Keywords: Data Warehouse Testing, Techniques, Automation Framework, Database Testing.  

 

I. INTRODUCTION 

What is Framework? 

A framework is a combination of set protocols, standards, rules and guidelines that can be integrated or followed 

as a whole so as to have the benefits provided by the Framework. 

Test Automation Framework 

A “Test Automation Framework” provides an execution environment for the automation scripts. The framework 

provides user with various benefits that helps them to execute, develop and report the automation test scripts 

efficiently. It is like a system that has built specifically to automate our test cases. 

In a very simple language, we can say that a framework is a mixture of different guidelines, concepts, coding 

standards, processes, modularity, reporting mechanism, practices, test data injections etc. to pillar automation 

testing. So, user can follow these guidelines while automating application to take advantages of various results. 
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The advantages can be in different forms like ease of scripting, modularity, understandability, scalability, 

process definition, maintenance, re-usability, cost etc. Thus, to be able to achieve these benefits, developers are 

directed to use one or more of the Test Automation Framework. 

Moreover, the need of a standard Test Automation Framework arises when you have developers working on the 

several modules of the same application and when we do not want to have situations where each of the 

developer implements his approach towards automation. 

Types of Test Automation Framework 

Now as we have basic idea of what is an Automation Framework, we will check with the various types of Test 

Automation Frameworks those are available in the market. We would also try to shed lights over their pros and 

cons and usability recommendations. 

There is a different range of Automation Frameworks available now days. These frameworks may differ from 

each other based on different key factors to do automation like ease of maintenance, reusability etc. 

Most popularly used Test Automation Frameworks are: 

 Module Based Testing Framework 

 Data Driven Testing Framework 

 Keyword Driven Testing Framework 

 Hybrid Testing Framework 

 Behavior Driven Development Framework 

 

II. MODULAR FRAMEWORK 

 

This is one of the most basic type of automation framework. In modular framework, a test scripts are written to 

match a functionality that correspond to modules of the application. These modules are used in a hierarchical 

fashion to build large test cases. 

Modular framework assigns independent test scripts to specific software components, modules or functions. 

Removing script inter dependencies is crucial to framework maintainability and stability. 

Each module script embeds both data and actions. Any change in the test data requires script changes or a new 

script. Where data changes are common, a data-driven testing framework would be preferable. 

Advantages: 

 Maintenance is easy because of modular division of scripts and also the scalability of the automated 

test Scripts are independent to write. 

Disadvantages:  

 The main problem with this frameworks is that the test script have data embedded in them, which will 

become problem when updating the code /script. 

 Whenever a test step fails, it is difficult to find out by debugging where the test case failed. 

Data-Driven Testing Framework: 
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In this framework, test data is separated from test scripts and results are returned against the test data. Finally if 

all the test data are pass, then only the test case is treated as "PASS". If any one of the test data is failed, the 

entire test case will be treated as "FAIL". 

Where tests use varied sets of input and output test data, this approach is more easily managed and more 

efficient. Test scripts get all input/output data from an external database, which improves their re-usability. Test 

data are stored as key-value tuples in a uniform fashion. Data extraction within scripts is facilitated by a 

common library. 

Data-driven testing is creation of test scripts where test data are read from data files or tables instead of using 

the same hard-coded values each time the test runs. This way all testers can test how the application reacts on 

various inputs effectively with different data. 

Advantages: 

 It is suitable for test cases with different test data combinations. 

 It reduces the number of test scripts needed to implement all the test cases. 

 The test data can be prepared before test implementation is ready. 

 The most important feature of this framework is that it reduces the total number of scripts required to 

cover all the combinations of test scenarios. Thus lesser code is required to test a complete set of 

scenarios. 

 Increases flexibility and maintainability 

Disadvantages: 

 It is not suitable for test cases having simple actions which doesn't include any test data. 

 Need to write different scripts to understand different sets of data. 

 The process is complex and requires an additional effort to come up with the test data sources. 

 Requires proficiency in a programming language that will be used to develop test scripts. 

Keyword Driven: 

In this framework, keywords are written which are equal to a unit level functionality. It is an application 

independent framework which utilizes data tables methods and keywords to perform the actions. 

The Keyword driven testing framework is an extension to Data driven Testing Framework; it not only 

segregates the test data from the scripts, it also keeps the code belonging to the test script into an external data 

file. 

Keyword driven framework is also called table-driven framework. It separates test automation from test case 

design, it adds an extra layer of abstraction via keyword-value tuples in the data matrix. Different keywords are 

used to drive tests independently. This framework enables less technically skilled staff to create test scripts and 

also improves test script readability. 

Advantages: 

 This framework provides high re-usability; this can be achieved by re-using script across multiple test 

cases. 

 Maintainability is easy which doesn't require any coding or Automation expertise. 

 Debugging is very easy. 
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 Keyword driven framework not require the user to know scripting knowledge unlike Data Driven 

Testing. 

 A single keyword can be used across multiple scripts. 

Disadvantages: 

 It is a complicated framework than the data driven framework. 

 Test cases become complex and grow longer sometimes. 

 Takes time to build and stabilize the framework. 

 The user should be well versed with the Keyword creation mechanism to be able to leverage the 

benefits provided by the framework. 

 The framework becomes complicated eventually as it grows and a number of new keywords are 

introduced. 

Hybrid Framework: 

This framework is the combination of data-driven and keyword driven testing frameworks.  

The Hybrid Test Automation Framework incorporates features of Script modularity, Data Driven framework 

and Functional Decomposition. 

For instance, hybrid approach can be the use of a common library attached with a data repository that combines 

both action keywords  and test I/O data. Each tuple in the repository may contain a name, description, UI 

locator, action keyword and text string. 

Naturally, a hybrid approach may be more complex to set up initially. However, it could provide the greatest 

flexibility if it is carefully evaluated and implemented. 

Advantages: 

The Hybrid framework is built with several reusable modules / function libraries that are developed with the 

following features in mind: 

 Maintainability – hybrid framework extensively reduces maintenance effort 

 Re-usability – test cases and library functions can be reused. 

 Manageability - effective test design, traceability and execution. 

 Accessibility – easy to develop, design, modify and debug test cases while executing 

 Availability – allows to schedule automation execution 

 Reliability – advanced error handling and scenario recovery 

 Flexibility – framework independent of system under test 

 Measurability – customizable reporting of test results ensure the quality output 

Behavior Driven Development Framework: 

In simple terms, it is a bridge between business language (User Stories) and automatic tests (TestNG, 

JUnit). BDD framework allows automation of different functional validations in easily understandable and 

readable format to Developers, Business Analysts, Testers, etc. Such frameworks do not necessarily require the 

user to be familiar with programming language. There are several tools available for BDD like cucumber, 

Jbehave etc. 
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A key drawback to this approach is that BDD scenarios are so vague that they are often different with technical 

reality. In practice, it is difficult to get participation from business stakeholders in creating or evaluating BDD 

scenarios. 

 

III. CONCLUSION 

 

The frameworks demonstrate above are the most popular frameworks used by the testing fraternity. For efficient 

and fast product development and delivery it is crucial to implement reusable and effective test automation. 

Properly planned and implemented automated testing can extensively lower project risk and cost. If automation 

has been well designed and implemented, it will not only reduce the risk of the current project, but can actually 

reduce the risk and cost of future projects. The ROI for test automation is easy to establish. 

An automation framework can be created around model based testing that begins with automating the test 

design exercise and with the development of manual test procedures. It further uses automation frameworks to 

achieve modularity in automated test script design, and combine with test execution tools for automated test 

execution. 
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ABSTRACT 

In now day internet are most power full network and searching is a most powerful tool of internet. Internet or 

World Wide Web is  given a space for storing all type of importance information like Text, Audio, Video, Image 

etc. If anybody, person, any internet user or organization can be wanted to any type of  information, data, news 

or other things he searches to search engine . Role of search engine is only is getting on some query and search 

to web and given to list of result link.. Search engine given the importance link but some result link is  related to 

search item and some web link is not related to search item or keyword. In present day basically many search 

engine are used in internet. In this paper is cover searching performance of  three search engine this search 

engine is a Google, Yahoo and Doggpil. Main aim of this research study is judgment on which search engine 

are given to best result and how many link are related to searched item.  In this research paper the searching 

item or queries are basically divided into three Group . These Group are a simple one word, simple multi word 

and complex multi word and we taken on each Group in three searching keyword or item or Query. This paper 

help to they peoples or person or any organization which are searching on any  data or any information to all 

time because we which search engine is given to best relevant result. 

 

Keyword:-  Google, Yahoo,Dogpile, Internet,Precision, Performance, Relevant web page, Search 

Engine. 

 

I. INTRODUCTION 

 

 web search engine is a Special web application  program designed to help for finding on  information like as 

like a files, songs, videos, images, weather information through own interfaces  and these information are  stored 

on the World Wide Web. In now day  any Internet User want to any type of information then time he open to 

search engine and  given to query to search engine and as soon as search engine given to result list. When search 

engine given to result list then time he search to query on own database and other search engine database. If 

search engine use to individual database then time he called to web search engine and when he used to other 

search engine then time he called to meta search engine. All search engine  uses to  special software web 

crawlers. Web crawlers help to find out the publically available pages on the World Wide Web.  crawlers 
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Program seem to web pages follow the links from page to page and bring back the data back to own  servers. 

This process is known as  crawling. All result  list of web addresses collected from the past crawls and sitemaps 

provided by the webmasters.  In general search engine allow one to ask for comfortable meeting specific criteria 

and retrieve a catalog of references that match those criteria. Search engines are essentially huge full-text 

indexes of web pages. They use frequently updated indexes to operate rapidly and professionally. The quality of 

the indexes and how the engines utilize the data or information they contain is what make or break the 

excellence of search results. Search engine indexes are comparable but very much more multipart that back of 

book indexes. meaningful even a little bit concerning how they're build and used can vastly recover the 

searching skills. additional kinds of search engine are venture search engines, which search on intranets, 

personal search engines, which search individual personal computers  and mobile search engines. a number of 

search engines also mine data available in newsgroups, huge databases or unlock directories like DMOZ.org. 

different Web directories which are maintain by human editors, search engines function to algorithmically. the 

bulk web sites which identify themselves search engines are actually front ends to search engines owned by 

other companies. 

The National Information Standards society defines to boundary and access management is search engine. In 

this article paper cover to Performance factor analysis of  Google, Yahoo and dogpile search engine. these factor 

are define which search engine have a best capability to  given on relevant document then region we calculation 

on precision  and relevant web page. 

Google:- Google is product of  American multinational technology corporation and it come to internet word in 

September 4, 1998.  It interface searching provide for searching in web, video, image , News, Mail etc. It given 

to Internet related services and include online advertise technologies, searching, android operating system, 

Google Mail, Goole cloud computing, and other software. Google Search is written in  Java  and C++ 

Programming language and it web address is a www.google.com. 

Yahoo:- this Yahoo is Web search Engine and product of  American international technology business company 

and it launch on  January 1994  in internet word.  It interface searching provide for searching in in web, video, 

image , News and Answer. Yahoo Search  product and service is related to internet and this service are a Yahoo 

News, yahoo Mail,  yahoo Finance, yahoo Sports news , yahoo Search, Messenger, Answer, Flickr, online 

mapping, video sharing etc.  Yahoo Search is written in PHP and Java Programming and it web address is a 

in.search.yahoo.com. 

Dogpile:- Dogpile is  Meta search engine and product of Blucora  Corporation and launched on November 1995 

it  fetch on results from Google, Yahoo Search , Yandex and other popular search engine.  It provides a various 

variety of searching in web, video, image, News , shopping and White pages. It product and service is a 

Category Links, Yellow Pages, White Pages , Web Search Box,Spelling Correction, Search Filter etc.  Dogpile 

web address is a www.dogpile.com. 
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II. METHODOLOGY 

 

In this paper we selected to most popular search engine Google, Yahoo and dogpile.  We taken to Six queries or 

searching keyword and  these keyword is to submitted to yahoo and dogpile  search engine. When  Google, 

yahoo and dogpile  search engine are given to dynamic result link list then we check to all link and find out or 

counting total number of relevant link, irrelevant link, not accessing link and after that we stored this information 

on precision table and relevant web page table. using on these tables we find out precision and relevant web page  

for these search engine. We taken on help to only a few Research paper, book or other publication for   concept 

and formula for calculation on Precision and relevant web page. We collected on  data  using on Google, Yahoo 

and dogpile search engine web sites. Performance evaluation of  Google, Yahoo and dogpile  are examined to 

during March 2016 to April 2016 . In this study  Google, Yahoo and dogpile are given to own search results and 

this search result are categorized as five points. These points are first is more relevant, second is less relevant, 

third is irrelevant, four is links and five point is sites can’t be accessed on the basis of the follow criterion and this 

criterion and point are given in the Chu & Rosenthal 1996[1], Leighton 1996[2], Ding & Marchionini 1996[3], 

Clarke & Willett 1997[4], B.T. Sampath kumar[6]. We define new criteria on the bases on old criteria and 

calculation on precision and relevant web page of present time search. These new criteria are identify the above 

five point and this criteria are.  

 If the result of search engine, web page content is closely matched to subject matter of the search item or 

keyword then this kind of web document is classify to more relevant and we given to 2 number/score.  

  If the result of search engine, web page content is not closely matched to subject topic but consists of some 

related aspects to the subject topic of the search item or keyword then this web page or document  is 

categorize to less relevant and we given to 1 number/score.  

 If the result of search engine , web page content is not related to the subject topic of the search item or 

keyword then this web document or page is categorize as irrelevant and we given to 0 number/score.  

 If the result of search engine , web page content is consisted of a complete series of links but some 

information is required then this web page or document is categorize as link and we set to 0.5 number/score.  

 If the result of search engine , web site or web document is can’t be accessed or can’t be open for a 

particular URL then its web page is classify to site can’t be accessed and we given 0 number/score.  

 

III. RELEVANT SITES ANALYSIS FOR PAGE BY PAGE OF GOOGLE, YAHOO AND 

DOGPILE SEARCH ENGINE: 

In this section we examine to total relevant site of Google, Yahoo and Dogpile search engine.  Relevant site or 

relevant result is totally closely or parsaliy  related to searching keyword or query. This is a base for calculation 

of precision and Relevant Web Page.  

A. Relevant sites Analysis  Google  search engine :- When we search to different 9 query using   Google 

Search engine then it given a total numbers of 13,99,36,00,000 result sites. we selected to top 900 result 

link and selected to top 100 result to each query. We find to total 610 site for relevant sites out of 900 result 

list. Following Table 1 are shows the calculation of  relevant web sites for Google search engine. 
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B. Relevant sites Analysis  Yahoo  search engine :- When we search to different 9 query using   Yahoo 

Search engine then it given a total numbers of 2,296,400,000 result sites. we selected to top 900 result link 

and selected to top 100 result to each query. We find to total 655 site for relevant sites out of 900 result list. 

Following Table 2 are shows the calculation of  relevant web sites for Yahoo search engine. 

C. Relevant sites Analysis  Dogpile  search engine :- When we search to different 9 query using   Bing 

Search engine then it given a total numbers of 4660 result sites. We selected to top 900 result link and 

selected to top 100 result to each query. We find to total 767 sites for relevant sites out of 900 result list. 

Following Table 3 are shows the calculation of  relevant web sites. 

Table 1 Relevant sites Analysis  Google  search engine 

Search 

keyword 

Total number 

of sites 

Selecte

d sites 

WP

1 

WP

2 

WP

3 

WP

4 

WP

5 

WP

6 

WP

7 

WP

8 

WP

9 

WP

10 

Total 

RS 

Simple one word queries 

Computer 2,41,00,00,000 100 10 10 10 9 9 7 7 5 4 4 75 

Information 8,37,00,00,000 100 10 10 10 9 9 8 8 5 4 4 77 

Process 1,93,00,00,000 100 10 10 9 8 7 6 5 5 4 2 66 

Simple multi word queries 

Algorithm 

Analysis 

11,50,00,000 100 10 10 9 8 9 8 7 7 4 5 77 

Computer 

science 

50,70,00,000 100 10 10 9 8 8 7 7 6 4 3 72 

Software 

Engineer 

7,92,00,000 100 10 10 9 8 8 7 7 5 5 2 71 

Complex multi word queries 

Computer 

science & 

Application 

24,70,00,000 100 9 9 8 5 7 6 6 6 4 1 61 

Evaluation of 

Computer 

Generation 

28,70,00,000 100 9 9 6 7 7 6 5 3 2 2 56 

Introduction to 

Web and 

Software 

Development 

4,84,00,000 100 9 8 8 7 6 6 4 3 4 1 56 
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Table 2 Relevant sites Analysis  Yahoo  search engine 

Search keyword Total number 

of sites 

Selected 

sites 

WP

1 

WP

2 

WP

3 

WP

4 

WP

5 

WP

6 

WP

7 

WP

8 

WP

9 

WP

10 

Total 

RS 

Simple one word queries 

Computer 427,000,000 100 10 9 9 8 7 7 6 2 2 2 62 

Information 1,060,000,000 100 10 10 9 9 8 7 7 5 4 4 73 

Process 489,00,000 100 9 9 8 8 7 6 5 5 2 2 61 

Simple multi word queries 

Algorithm 

Analysis 

31,200,000 100 10 9 9 8 9 8 7 7 3 5 75 

Computer 

science 

296,000,000 100 10 10 9 8 8 7 7 6 4 2 71 

Software 

Engineer 

91,400,000 100 10 9 9 8 8 7 7 5 5 2 70 

Complex multi word queries 

Computer 

science & 

Application 

228,000,000 100 9 9 8 8 7 7 6 6 4 2 66 

Evaluation of 

Computer 

Generation 

26,700,000 100 9 9 7 7 8 6 5 4 2 2 59 

Introduction to 

Web and 

Software 

Development 

87,200,000 100 9 8 8 7 7 6 4 4 4 1 58 

 

Table 3- Relevant sites Analysis of Dogpile search engine 

Search 

keyword 

Total number 

of sites 

Selected 

sites 

WP

1 

WP

2 

WP

3 

WP

4 

WP

5 

WP

6 

WP

7 

WP

8 

WP

9 

WP

10 

Total 

RS 

Simple one word queries 

Computer 610 100 10 10 10 10 9 9 8 8 7 7 88 

Information 600 100 10 10 9 9 10 8 8 8 7 7 86 

Process 610 100 10 9 10 9 10 8 8 7 7 7 85 

Simple multi word queries 

Algorithm 

Analysis 

500 100 10 10 10 8 9 9 8 7 6 6 83 

Computer 

science 

510 100 10 10 10 9 9 8 8 7 7 6 84 

Software 

Engineer 

490 100 10 10 9 8 9 9 8 7 6 6 82 

Complex multi word queries 
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Computer 

science & 

Application 

450 100 10 10 10 8 8 9 9 7 7 7 85 

Evaluation of 

Computer 

Generation 

480 100 10 9 9 9 8 9 7 8 7 7 83 

Introduction to 

Web and 

Software 

Development 

410 100 10 10 10 9 9 7 8 7 7 7 84 

 

After that we calculate to relevant web page  analysis  according to group. In this research we taken to three 

groups and each group have a taken to three query. This group is a simple, multi and complex group. We listed to 

relevant record analysis on according to group in Table 4 and show to comparative relevant  analysis of according 

to group in graph figure 1.     

Table 4- Comparative Relevant  Table Google, Yahoo and Dogpile according Group 

Search Engine Total number of 

Simple one word 

Total number of 

Simple multi word 

Total number of 

Complex multi word 

Total 

Google 218(72.66) 220(73.33) 172(57.33) 610(67.77%) 

Yahoo 196(65.33 %) 216(72%) 243(81 %) 655(72.77%) 

Dogpile 259(86.33 %) 249(83%) 252(84 %) 767(85.22 %) 

 

Figure 1- Comparative Relevant analysis  of Google, Yahoo and Dogpile according Group 
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IV. PRECISION EVALUATION OF GOOGLE, YAHOO AND DOGPILE SEARCH 

ENGINE:-  

Precision is a ratio of total relevant site retrieve by search engine and total number of site retrieve by search 

engine including all type of result.  In this section we calculation on precision of search engines for each of the 

search keyword using this formula and  five criteria (Eq. 1). 

Precision=Sum of the scores of web result s retrieved by a Search Engine / Total number of web result  

retrieved                           (Eq. 1) 

A. Precision of Google:- :- Following Table 5 are shows the total number of more relevant web result sites, 

less relevant web result sites, irrelevant web result sites, links and sites cannot be accessed of Google search 

engine in selection of 900 web result or sites. Clear for this table is 38.77% of sites are more relevant, 29% 

of sites are less relevant, 28.22% of sites are irrelevant, 2.44% of sites are given to link and 1.55% of sites 

are site cannot be access. Total precision of Bing is a 1.09. 

B. Precision of Yahoo:- :- Following Table 6 are shows the total number of more relevant web result sites, 

less relevant web result sites, irrelevant web result sites, links and sites cannot be accessed of Yahoo search 

engine in selection of 900 sites. Clear for this table is 39.66% of sites are more relevant, 26.44% of sites are 

less relevant, 29.44% of sites are irrelevant, 2.66% of sites are given to link and 1.77% of sites are site 

cannot be access. Total precision of Bing is a 1.07. 

C. Precision of Dogpile:- Following Table 7 are shows the total number of more relevant web result sites, less 

relevant web result sites, irrelevant web result sites, links and sites cannot be accessed of Dogpile search 

engine in selection of 900 sites. Clear for this table is 57.77% of sites are more relevant, 26.66% of sites are 

less relevant, 18.44% of sites are irrelevant, 1.88% of sites are given to link and 0.77% of sites are site 

cannot be access. Total precision of dogpile is a 1.43 

Table 5-Precision Table of Google 

Search 

keyword 

Total 

number 

of sites 

Selec

ted 

sites 

More 

relevant 

sites 

Less 

relevant 

sites 

Irrelevant 

sites 

links Sites 

cannot 

be 

accessed 

Repeated  

link 

precision 

Simple one word queries 

Computer 2,41,00,0

0,000 

100 51 24 22 2 1 3 1.27 

Information 8,37,00,0

0,000 

100 45 32 20 1 2 2 1.22 

Process 1,93,00,0

0,000 

100 30 36 29 3 2 2 0.97 

Simple multi word queries 

Algorithm 

Analysis 

11,50,0

0,000 

100 54 23 20 1 2 4 1.31 

Computer 

science 

50,70,0

0,000 

100 43 29 25 2 1 4 1.16 
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Software 

Engineer 

7,92,00,

000 

100 42 29 25 2 2 3 1.14 

Complex multi word queries 

Computer 

science & 

Application 

24,70,00

,000 

100 38 23 34 4 2 4 1.01 

Evaluation of 

Computer 

Generation 

28,70,00

,000 

100 22 34 40 3 1 4 0.79 

Introduction 

to Web and 

Software 

Development 

4,84,00,

000 

100 24 31 39 4 1 4 0.81 

Total 13,99,36,

00,000 

900 349 

(38.77) 

261 

(29%) 

254 

(28.22%) 

22 

(2.44%) 

14 

(1.55%) 

30 

(3.33%) 

1.09 

Table 6-Precision Table of Yahoo 

Search 

keyword 

Total 

number 

of sites 

Selected 

sites 

More 

relevant 

sites 

Less 

relevant 

sites 

Irrelevant 

sites 

links Sites 

cannot 

be 

accessed 

Repeated  

link 

precision 

Simple one word queries 

Data 427,000,

000 

100 39 23 33 3 2 3 1.02 

information 1,060,00

0,000 

100 41 32 22 2 3 2 1.15 

process 489,00,0

00 

100 27 34 34 3 2 2 0.89 

Simple multi word queries 

Computer 

fundamental 

31,200,

000 

100 52 23 21 2 2 4 1.28 

Computer 

science 

296,000

,000 

100 50 21 25 3 1 4 1.22 

Web 

Development 

91,400,

000 

100 41 29 26 2 2 3 1.12 

Complex multi word queries 

Computer 

science & 

engineering 

228,000,

000 

100 45 21 29 3 2 3 1.12 

Evaluation of 

digi 

tal library 

26,700,0

00 

100 28 31 37 3 1 2 0.88 

Introduction 87,200,0 100 34 24 38 3 1 2 0.93 
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to Design and 

Analysis 

00 

Total 2,296,40

0,000 

900 357 

(39.66%

) 

238 

(26.44%

) 

265 

(29.44%) 

24 

(2.66

%) 

16 

(1.77 %) 

24 

(2.66%) 

1.07 

 

Table 7-Precision Table of Dogpile 

Search 

keyword 

Total 

number 

of sites 

Selected 

sites 

More 

relevant 

sites 

Less 

relevant 

sites 

Irrelevant 

sites 

links Sites 

cannot 

be 

accessed 

Repeated  

link 

precision 

Simple one word queries 

Data 610 100 65 23 8 2 2 2 1.54 

information 600 100 61 25 9 3 2 3 1.48 

process 610 100 56 29 12 2 1 2 1.42 

Simple multi word queries 

Computer 

fundamental 

500 100 45 38 14 2 1 1 1.29 

Computer 

science 

510 100 60 24 14 2 0 1 1.45 

Web 

Development 

490 100 59 23 17 1 0 0 1.41 

Complex multi word queries 

Computer 

science & 

engineering 

450 100 59 26 14 1 0 0 1.44 

Evaluation of 

digital library 

480 100 58 25 15 2 0 0 1.42 

Introduction 

to Design and 

Analysis 

410 100 57 27 13 2 1 1 1.42 

Total 4660 900 520 

(57.77%

) 

240 

(26.66%

) 

116 

(18.44%) 

17 

(1.88

%) 

7 

(0.77%) 

10 

(1.11%) 

1.43 

We try to show comparative Performance analysis of Google,  Yahoo and Dogpile Search engine in Graph 

Figure 2 Based on Performance criteria. In graph figure 3 are show to Comparative precision analysis of 

Google, Yahoo and Dogpile based on Searching Keyword 

 

Figure 2- Comparative Performance Analysis of Google,Yahoo and Dogpile 
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Figure 3- Comparative Precision Analysis of Google, Yahoo and Dogpile 

After that we calculate to precision analysis of according to group. In this research we taken to three groups and 

each group have a taken to three query. This group is a simple, multi and complex group. We listed to precision 

analysis on according to group in Table 8 and show to comparative precision analysis of according to group in 

graph figure 4.     

Table 8-Comparative precision  Table Google, Yahoo and Dogpile 

Search Engine Total number of 

Simple one word 

Total number of 

Simple multi word 

Total number of 

Complex multi word 

Total Precision 

Google 1.15 1.20 0.87 1.09 

Yahoo 1.02 1.20 1.38 1.07 

Dogpile 1.48 1.38 1.42 1.43 

 

Figure 4- Comparative Precision of Google, Yahoo and Dogpile according Group 
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V. CONCLUSION 

 

In this paper we presented the overview and performance analysis of Google, Yahoo and Dogpile search engine. 

Yahoo and Google  is a web search engine and Dogpile is a meta search engine. The result of study showed that 

the precision and relevant page of Dogpile is higher the Google and Yahoo because Dogpile is given to less 

number of web search result and filtration technique is used. When we see to precision on according to group  

then Dogpile is given to hight precision in simple word group, multi word group and complex group and google 

is given the less precision and relevant page in a complex Group. Finally conclusion is this research is Google 

and Dogpile is given a best result in simple and multi group word but Dogpile and Yahoo is given to best result in 

a  complex group word. Overall result is dogpile is best for all type of searching but you want to depth search 

then yahoo and Google is best because it given to a lot of result list. 
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ABSTRACT 

Dual sentimental analysis is an essential momentum research territory. The sentiment found inside of remarks, 

criticism or comments give helpful markers frame from any distinctive purposes. These notions can be ordered 

either into two classifications: positive or negative; or into n - point scale. In this regard, a sentimental 

examination can be deciphered as an order where every classification speaks to a particular sentiment. We 

address unsupervised opinion order by making switched surveys for every testing illustration, coordinate the 

double forecast standard using subjective summarization into a term checking strategies and make a joint 

expectation in view of two sides of one comment. Dual Sentiment investigation gives organizations a way to 

figure around the degree of item acknowledgement and to decide rules to enhance item quality. It additionally 

encourages strategy producers or lawmakers to Analyze open assessments as for methodologies, social 

administrations or political issues. 

 

Keywords: Natural language processing, n-point scale, opinion mining, public service, sentimental 

analysis. 

 

I. INTRODUCTION 

In current era, with the developing volume of online audits accessible on the Internet, feeling investigation and 

survey mining, is a unique content digging undertaking for deciding the subjective state of mind (i.e., opinion) 

expressed by the content, is turning into a hotspot in the field of information mining [5],[12], [13], [21], [22]. 

Sentiment categorization is a chore job in supposition examination, with it‟s intend to group the assessment 

(e.g., positive or negative) of a given content. The general practice in sentiment classification takes after the 

methods in traditional topic-based content classification, where the bag of-words (BOW) model is commonly 

utilized for content representation. In this model, survey content is represented by a vector of autonomous 

words. Despite the fact that the BOW model is exceptionally direct and entirely proficient in subject based 

content grouping, it is really not extremely suitable for sentiment categorization since it disturbs the word 

request, breaks the syntactic structures and cast-offs some semantic data. Consequently, an expansive number of 

inquires about in assumption examination expected to improve BOW Model [6], [9], [14], [19]. One of the most 

well-known difficulties is the flipping of polarity in reviews.  

A stand out amongst the most surely understood troubles is the flipping of extremity in surveys also called as 

polarity shift. A few methodologies have been proposed to address the extremity shift issue [7], [9], [10], [11], 

[15]. Nonetheless, the vast majority of them required either complex semantic learning or additional human 

elucidation. The frameworks persuade hard to be generally utilized as a part of practice due to high-level 

dependency on outer assets. Viable approach to handle this is a straightforward yet capable model, called dual 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 
 

107 | P a g e  

 

sentiment analysis (DSA), to manage the extremity shift issue in opinion classification. By utilizing the property 

that conclusion characterization has two inverse class names (i.e., positive and negative), at first an information 

expansion technique utilized for making opinion switched comments. A coordinated correspondence built in the 

original and switched comments.  

In this paper we propose a basic yet successful idea of term counting utilizing subjective summarization. We 

address unsupervised sentiment classification by making switched surveys for every testing case, coordinate the 

dual prediction principle into a term checking strategies and make a joint prediction in view of two sides of one 

audit. 

The points of interest of this paper are as given. Section 2 related work. In segment 3, we show the current 

information mining method and natural language processing. In area 4, we see subtle elements of dual sentiment 

analysis structure. In segment 5 we present our propose idea of subjective summarization in point of interest. 

Segment 6 gives experimental investigation of our propose framework. In segment 7 contain conclusions and 

future work of our work. 

 

II. RELATED WORK 

At first condense the work of sentiment examination and extremity shift then survey the procedure of information 

expansion. 

 

2.1 Sentiment Analysis  

A data mining way to deal with sentiment examination change over an unstructured text issue to one that makes 

expectations on organized, quantitative information. The methodology gets various procedures from 

computational phonetics and data retrieval groups [13]. For sentiment characterization, there are two fundamental 

sorts of techniques: First term checking strategies, the general introduction of contents are acquired by summing 

up the perspective scores of substance words in the content [17], [18]. In machine learning strategies, a text is 

described by a bag-of-words; the supervised machine learning calculations are connected as classifier [15]. 

 

2.2 Polarity Shift 

The best way to deal with handle extremity movement is to straightforwardly invert the opinion of extremity 

moved words in comment, and assessment score is then summed up word by word [8], [9], [16]. Another 

approach to model extremity shift for instance, Na et al. [14] proposed to model negation by searching for 

particular part-of-speech label designs. Kennedy and Inkpen [9] proposed to utilize syntactic parsing to catch 

three sorts of valence shifters (negative, intensifiers, and diminishes). There were a few strategies without 

complex linguistic analysis and additional annotations to sort the shifted and unshifted content in light of 

preparing a binary detector. Classification models are then prepared taking into account each of the two sections 

[10], [11]. 

 

2.3 Techniques of Sentiment Analysis 

A rule-based multivariate text feature choice technique proposed by Abbasi et al. [5] that considers semantic 

data furthermore influences the syntactic connections between n-gram highlights. A model proposed by C. Lin 

et al. [12] for weakly supervised sentiment analysis which is probabilistic modeling system for recognition of 

sentiment from Text. However, event recurrence was not considered. The concept of Dual Training and Dual 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 
 

108 | P a g e  

 

Prediction for Polarity Classification is introduced by R. Xia et al. [20] In this the focus was on the polarity shift 

problem and to deal with it. Inherent and extraneous space importance (IEDR) model for identifying features 

form text which uses the way that word assignment qualities change crosswise over various sorts of corpora. 

However neutral sentiments are prohibited [22]. 

 

III. EXISTING SYSTEM 

In this section contain brief overview on Data Mining Approaches and Natural language processing concept. 

 

3.1 Data Mining Approach 

A data mining approach gets a few procedures from computational syntactical and information recuperation 

groups to mean the content numerically and afterword applies conventional information mining strategies, for 

example, vector representation to this numeric representation. At last, an objective variable is distinguished and a 

pattern is found from the training data for anticipating sentiment extremity. This model can then be utilized to 

predict new perceptions [13]. Yet the vector based representation of a reviews, does not keep up information that 

is possibly vital to sentiment categorization which is required for opinion mining strategies [2]. 

 

3.2 Natural Language Processing 

The rule-based Natural Language Processing (NLP) strategies utilize certain elements and syntactic examples in 

the content to understand its significance. Sentiment Analysis gives every one of the tools expected to taking care 

of disambiguation. For this present it‟s expected to utilize a composite of language dictionaries, semantic 

constructs like parts of speech, and noun phrases alongside a scope of operators [3]. Rule-based strategies are 

totally unsupervised; they don‟t include any training information. This is a major point of preference for 

applications where training information is lacking. Rule-based strategies require a lot of human inclusion in 

adding to the rules thus sets aside more time for well-assembled model [4]. 

 

IV. DUAL SENTIMENT ANALYSIS 

 

In this segment, we should consider DSA system in point of interest. Fig. 1 represents the procedure of a DSA 

algorithm [1]. It contains two fundamental stages: 1) dual training and 2) dual prediction. 

   

 

 

 

 

 

 

 

Fig.1. Process of dual sentiment analysis. 

A dual training (DT) calculation and a dual prediction (DP) calculation separately utilized as a part of DSA, to 

make utilization of the original and transformed samples in pairs for training a statistical classifier and make 

forecasts. 
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In DT, the classifier is learnt by boosting a consolidation of probabilities of the original and switched training 

data set. In DP, forecasts are made by considering two sides of one comment. This strategy for investigation is 

utilized for supervised opinion examination. In the dual training method in which the greater part of the training 

comments are utilized as a part of information expansion. However, in many cases, not all the part of the 

comments has such particular sentiment extremity. So here utilize a specific information development strategy to 

choose a piece of training reviews for data expansion [1]. 

Table 1 Example of Training Review 

 Review Text Class 

Original Review I don‟t like this movie. It is boring. Negative 

Reversed Review I like this movie. It is interesting. Positive 

 

Consider the illustration in Table 1 to clarify why dual prediction works in tending to the polarity shift issue. In 

DP, because of the evacuation of negation in the reversed review, “like” assumes a positive part. In this way, the 

likelihood that the reversed review being grouped into Positive must be high. Additionally a weighted mix of two 

part predictions is utilized as the dual prediction outcome. In such way, the prediction mistake of the original test 

can likewise be remunerated by the expectation of the reversed test sample. So this can support to minimize 

blunders because of extremity movement [1]. 

 

V. PROPOSED APPROACH 

5.1 Methodology 

Dual Sentiment analysis for unsupervised sentiment classification utilizing subjective summarization 

considering switched review for every testing case, incorporate the dual prediction standard into a term counting 

techniques and make a joint expectation taking into account two sides of one review 

[23].

 

Fig.2 Our Propose Sentiment Analysis Process. 

5.2 Subjective Summarization Algorithm 

This algorithm works as follows 

1. Initialization. 

2. Fetch review gave by customer for processing. 

3. Using dictionary approaches to find-out with the item, customer is talking about. 

4. Create word references for weak and strong sentiment related patterns. 

5. Apply strong negative sentiment patterns to the information input with respect to the item. 
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6. If not discovered have to searching for weak negative patterns. 

7. Search for positive sentiment patterns in the reviews with respect to the item.  

8. If positive sentiment pattern is discovered ensure that it doesn‟t have negative example going before it. On 

the off chance that discovered simply flip the extremity of the sentiment to negative. 

Pseudo Code of Subjective Summarization Algorithm 

W ← Extract tokens from Comment(Verb, noun, Adverb, determiner, Conjunction, Hot list of words) 

for each c ∈ C 

do Check[Verb, noun, Adverb, determiner, Conjunction, Hot list of words]  

do Check[Negative Words] --> Neg Dictionary 

do Check[Positive Words] --> Pos Dictionary 

do Check[Hot list of words] --> Defined 

do Check Polarity [PostiveWords]--> if negative word comes before positive word. 

do score[c] ← log prior[c] 

for each t ∈ W 

                  (1) 

𝑇2=                      (2) 

         (3) 

Where T1 = Total analysis of positive words, 

T2 = Total analysis of Negative words, 

 

 

TT = Total Analysis 

return (arg max c) ∈ C score[c] 

 

5.3 Examples 

i. Apple iphone 4 is not made me happy at all. 

- Here we need to flip the polarity, as positive pattern is preceded by a negative one. 

ii. Samsung Ace is indeed a smart phone. 

- Here the term „Smart‟ indicates that the sentiment is positive for Samsung Ace. 

5.4 Features 

 Analyse user reviews on different products in market. 

 Helps any Organization for improving their products. 

 Analyse thousands of feedbacks and provide generalized opinion for the product. 

 Uses data mining concepts (Text Analytics) for sentimental analysis. 

 

 

VI. EXPERIMENTAL STUDY 
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We efficiently assess our methodology on two tasks including term checking technique and positive-negative-

neutral sentiment characterization crosswise over four sentiment datasets, arrangement calculation Dual 

Sentiment Classification utilizing Subjective Summarization [23]. 

English datasets contain item reviews taken from Amazon.com including four distinct areas: Book, DVD, 

Electronics and Kitchen. Each of the four datasets contains 1,000 positive and 1,000 negative reviews these 

reviews are utilized as test samples for our calculation [24]. 

Table 2 Software and Technical Requirements 

Operating system Windows  7 

Integrated 

Development 

Environment (IDE) 

Eclipse Galileo. 

Language 
Core Java, Servlets and JSP, 

HTML,C# 

Concept Data mining - Text Analytics 

Database Oracle 

 

6.1 Functions Used 

6.1.1 Text Classification 

Text categorization groups content into predefined category. The procedure can be just as equally well applied 

at the document, sentence or token level. In subjective summarization we are categorizing words as positive and 

negative. 

6.1.2 Entity Extraction 

Entity and event recognition are two of the principle parts of Information Extraction (IE) framework. IE is about 

the programmed disclosure of new, previously unknown information, by mechanically extricating information, 

for example, entities and events from various textual assets. A key component is the connecting together of this 

extricated data to shape new actualities or to permit new theories to be researched further. 

For instance, entities and events can be utilized to discover sentiments communicated in the content about 

articles or things that have happened. 

6.1.3 Sentiment Extraction 

Sentiment Analysis or Opinion Mining is a challenging Text Mining and Natural Language Processing issue for 

programmed extraction, categorization and summarization of sentiments and feelings expressed in online 

content. Opinion investigation helps each person and companies interested to know about what other individual 

remarks around a specific item, service topic, issue and event to discover most ideal decision for which they are 

searching for. Here in our summarization process we consider positive and negative feeling from review along 

with corresponding score for it and then calculate aggregated score for complete comment to perform sentiment 

analysis. 
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Fig.3. Output of Subjective Summarization for sentiment analysis 

Consider one example above in Fig.3. : “I bought an iPhone 2 days ago. It was such a nice phone. The touch 

screen was really cool. The voice quality was clear. However, my mother was mad with me as I did not tell her 

before I bought it. She also thought the phone was too expensive, and wanted me to return it to the shop.” As the 

outline calculation gives Negation Offset, Sentence Offset. It demonstrates score for invalidation word with “-” 

sign and positive word with “+” sign and summation of every single such word in comment as conclusive score. 

Likewise it gives us list of positive and negative words in given comment. 

Table 3 Result Analysis of previous system with proposed system  

Sr. No Dataset DSA-WN DSA-MI USS 

1. Books 0.792 0.801 0.901 

2. DVD 0.803 0.811 0.911 

3. Kitchen 0.864 0.861 0.931 

4. Electronics 0.829 0.838 0.925 

 

From Table 3, we report the classification accuracy of Dual Sentiment Analysis WordNet (DSA-WN), Dual 

Sentiment Analysis using Mutual Information (DSA-MI) with our proposed Unsupervised Subjective 

Summarization (USS) system. We can see the performance of our USS system is 0.1 present improved over 
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DSA-MI and 0.109 present improved over DSA-WN. Processing advantages of our USS is here we consider 

“and” and “but” clause also we consider impact of negative comment for effective result analysis. 

    

VII. CONCLUSION AND FUTURE WORK 

 

In this paper, we concentrate on subjective summarization for unsupervised sentiment classification. Initially we 

process on comments to categorize each word into different classes then summarized scores for given comment 

is generated using subjective summarization algorithm. From result table we conclude that our USS system 

performance is more efficient than other systems like DSA-MI and DSA-WN. Processing advantages of our 

USS is that we handled “and” and “but” clause also we consider impact of negative comment for effective result 

analysis. Likewise, all things considered, applications, to give a totally automated arrangement are no place in 

sight. Be that as it may, it is conceivable to devise productive semi automated arrangements.  

The key is to fully understand the whole range of issues and pitfalls, skillfully manage them, and determine 

what portions can be done automatically and what portions need human assistance. In the continuum between 

the fully manual solution and fully automated solution, we can push more and more toward automation. 
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ABSTRACT 

This paper presents restaurant management in an efficient way. Traditional paper menu cards are overall 

expensive, monotonous, difficult to maintain and over the period of time they lose their „worthy appearance‟. It 

is tedious to update paper menus with new prices, dishes and ingredients. Therefore to challenge all such 

obstacles and to enhance restaurant‟s guest experience and exquisiteness of the establishment, Touchscreen 

based ordering system is proposed. The other dimensions to propose this new system is to eliminate excess time 

spent on giving manual order through waiter.  

The main focus is to increase the usability and user friendliness of menu card with its simple navigation using 

GLCD and touch screen interfaced with ATmega32 microcontroller. The order can be placed by simply 

touching the available food menus. The placed order will be transmitted to receiver PC using the Bluetooth 

technology and UART is used for serial communication. 

The orders will be directly sent to the kitchen and users do not have to wait for the waiter. And at the same time 

GLCD will display the total bill amount directly to the user. Microcontroller based order placement unit is 

provided on each table. The unit shall have a touch screen to browse through the menu. The menu items and 

their cost will be displayed on the touch screen.  

 

Keywords – ATmega32, GLCD, Bluetooth module HC05, UART 

 

I. INTRODUCTION 

 

Now a day, the food industries have good prospects; especially the restaurants play an important role. Thus a 

simplified digital ordering system places an important role. It is one of the solutions to avoid the time delay. 

This paper dictates the method of low cost, efficient and easy to access the system for digital menu ordering 

system for restaurants. Due to advancement in technology we can achieve the automation and digitization of the 

system effectively. 

Traditionally in restaurants menu cards are available on each table, we can choose and place our order to waiter. 

There is a delay while ordering the food. To overcome the problems like ordering, waiting for the order and then 

waiting for billing, this system provides the solution for the ordering the menu in restaurants by using touch 

screen based ordering system using AVR microcontroller. At the same time it shows the price of the item which 

is to be selected and processed for the billing [1]. 

Each table of restaurant is equipped by touch screen, which is powered by ATmega32 microcontroller. A touch 

screen is a display that can detect the presence and location of a touch within the display area. Therefore it is 

very suitable & convenient way to accessible for restaurant. The touchscreen is an assistive technology. This 

interface can be beneficial because it saves processing time in restaurants [2]. 
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Compared to traditional restaurant system, by using this system customer get faster and better service, restaurant 

staff co-operates more efficiently with less working. The customer will scroll menu list by a single touch on 

GLCD screen only. This system consists of Transmitter & Receiver units. The transmitter unit consists of AVR 

microcontroller atmega32 & Graphic LCD display 128x64 pixels, resistive touch screen and UART for serial 

communication, which is available on customer table. The orders which are placed by the customer are 

transmitted to the receiver section using Bluetooth technology. 

The receiver unit consists of Bluetooth dongle and PC which is employed at kitchen & managers desk in the 

restaurants. The data for the menu can be written on an EEPROM connected to each such microcontroller based 

unit, so that portable data updating is possible. The customer will scroll the menu screen & could order his food 

or drink just by touching on the GLCD screen. Upon finalizing the order the customer will be able to place it by 

clicking the select option displayed on the screen. The order placed shall be transmitted to the receiver unit 

employed at manager desk as well as in the kitchen for further processing. 

 

II. LITERATURE SURVEY 

 

In the paper titled “Electronic menu card for restaurants” by Vikas Mullemwar and Ashwini Awari published in 

the International Journal of Research in Engineering and Technology, the different menu ordering techniques 

which are in practice are as follows: 

 

2.1. Paper based menu card: 

In this, menu cards are offered to customers in restaurant are made of paper, hard board. Waiters use notepad to 

write the order of customers. Every time customer visits restaurant, occupy his table and selects his menu from 

available menu on paper menu card. When waiter arrives, he notes down order of customer in his notepad. As 

with anything paper based, it is so easy for things to get damaged by water due to mishandling, or paper being 

lost due to fire or accidents or just generally lost. There is wastage of time, money, and paper. 

 

2.2. Self-service food ordering KIOSK technology: 

In the paper titled “What is a retail KIOSK?”, KIOSK is described as a free standing counter. It displays all 

menus including food items available and the payment mode [3]. Whenever, customer visits the restaurant 

he/she would navigate through the menu present on KIOSK display and select the food item available from list 

and then pays the bill with available payment options. The customer will be given an order number. The order 

will be automatically routed to kitchen with physical connection. 

When the order is completed, order number is announced and displayed on screen, then customers have to pick 

their food item from respective counter. The disadvantage of this system is, the person will have to wait for his 

order number to be announced. 

 

2.3. QORDER: 

In the paper titled “The application of wireless food ordering system”, a portable QORDER device is used to 

take orders from the customers is described [4]. It requires a WI-FI to connect the remote corner. This system 

also involves waiter as in case of paper based menu card system. In this, the waiter no longer approaches the 

table with his notepad instead with the portable device known as QORDER, and then takes the order from 
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customer. He then sends the order to kitchen for further processing. Once the customer finishes, the waiter prints 

the bill. 

 

2.4. Computerized Ordering System: 

This ordering system is somewhat same as KIOSK ordering system in aspect of order placing but differs in 

aspect of serving. Here food is served by waiters. But order is written on computer by restaurant staff.  

When more number of customers enters into the restaurant, it becomes inconvenient to place an order using 

single system. 

The comparison between different ordering system is shown in Table1. 

 

Table 1: Comparison between different ordering systems 

 

In the paper titled “Wireless menu ordering system for restaurants” by Madhu Mitha and Kalaivani, PIC 

microcontroller and Zigbee technology is used. In this paper AVR Atmega32 microcontroller and Bluetooth 

technology concept were explained to make the system faster and cost effective [5]. 

In the paper titled, “Touch screen based digital menu ordering system using AVR” by Sagar Soitkar, Ashish 

Charbe and Vivek Landge, Atmega 16, which has 16KB flash memory and LCD is used at both  transmitter and 

receiver section. In this paper, Atmega32, which has 32KB flash memory and Graphical LCD on the transmitter 

section and PC on the receiver section are used for the design [6]. 

 

III. DESIGN METHODOLOGY 

 

By gathering each benefit from various previous works, this paper aims to implement a restaurant ordering 

system which enables each customer to wirelessly order his own choice of food straight from the e-menu shown 

on an embedded touch screen on each customer table without bothering any staff and send the order straight to 

the kitchen.  

 

Block Diagram: 

The transmitter unit consists of ATmega32 microcontroller, GLCD display of 128 x 64 pixels, resistive touch 

screen and Bluetooth module HC05. The menu items will be displayed on graphical LCD screen. The figure 2 

shows the transmitter section of the system. 
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Figure 2: Transmitter unit 

 

The customer selects the desired food item using resistive touchscreen. The touchscreen is a two-dimensional 

sensing device which senses the pressure variation and sends the voltage value to microcontroller. The 

Bluetooth module is connected to ATmega32 using UART serial communication. When the selection is 

complete, the data will be transmitted to kitchen through Bluetooth. 

The receiver unit consists of PC and Bluetooth dongle. The Bluetooth dongle waits for the reception of the 

order. Once the order is received, the PC will display selected items along with total bill amount. The figure 3 

shows the receiver section. 

 

Figure 3: Receiver unit 
 

The hardware components used are as follows: 

 

3.1. ATmega32 Microcontroller: 

The ATmega32 is a low-power CMOS 8-bit microcontroller based on the AVR enhanced RISC architecture. By 

executing powerful instructions in a single clock cycle, the ATmega32 achieves throughputs close to 1MIPS per 

MHz. This empowers system designer to optimize the device for power consumption versus processing speed. 

The figure 4 shows ATmega32 microcontroller. 

 

 Figure 4: ATmega32  

 

ATmega32 is a 40 pin IC and it consists of 32 I/O ports. The port A acts as ADC, port B, C and D acts as IO 

pins. Port B and D are connected to GLCD module. The pin 10 and pin 30 (AVCC) are connected to Vcc. Pins 

11 and 31 are grounded. Pin 14 and 15 are connected to bluetooth module. This microcontroller operates at 5V. 

The 12V DC supply from the adapter is regulated to 5V supply using voltage regulator IC LM7805 which also 

acts as heat sink. The XTAL1 (Pin 13) acts as input to inverting oscillator whereas XTAL2 (Pin 12) acts as 

output to the oscillator. The reset pin (Pin 9) is initialized in order to reset the microcontroller. 
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3.2. GLCD 

The graphics LCDs are preferred over the character LCDs for those applications where both character and 

graphical representation are required. To interface this LCD with microcontroller, two registers (Input and 

Output register) are provided in the GLCD. These registers are selected by the combination of RS and RW 

signals. The figure 5 shows GLCD module. 

 

Figure 5: GLCD 

 

The data pins (DB0-DB7) are connected to port B of the microcontroller and the control pins like RS, R/W, CS1 

and CS2 are connected to port D. The graphic image of the item is generated by using the bitmap generator.   

Input Register is used while giving instructions and writing data to LCD. It holds the data/instruction 

temporarily before writing to DDRAM (Data Display RAM). When the LCD is in active mode (CS1 and CS2 

high), the Input register can be selected by sending bits on RS and RW pins as shown in the following table 1. 

The data of input register is latched in at the falling edge (from high to low) of EN (Enable) signal and written 

into DDRAM automatically through internal operation. 

Output Register is used to read data from DDRAM and to check status data (busy check). When the LCD is in 

active mode (CS1 and CS2 high), the Output register can be selected by sending bits on RS and RW pins as 

shown in the following table. When R/W and RS are high, data is latched into output register and when R/W=H, 

RS=L, status data (busy check) can be read out. 

 

Resistive touchscreen: 

Resistive touch screen monitors rely on touch overlay, which is composed of a flexible top layer and a rigid 

bottom layer separated by insulating dots, attached to a touch screen controller. The inside surface of each of the 

two layers is coated with a transparent metal oxide coating of indium tin oxide (ITO) that facilitates a gradient 

across each layer when voltage is applied. Pressing the flexible top sheet creates electrical contact between the 

resistive layers, producing a switch closing in the circuit. The control electronics alternate voltage between the 

layers and pass the resulting x and y touch coordinates to the touch screen controller. The touch screen 

controller data is then passed on to the computer operating system for processing. Resistive touch screen panels 

are generally more affordable but offer only 75% clarity and the layer can be damaged by sharp objects. 

 

3.3. Bluetooth module HC05: 

HC-05 module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for transparent wireless 

serial connection setup. The figure 6 shows the HC05 Bluetooth module. 
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Figure 6: Bluetooth module HC05 

This module consists of inbuilt antenna, CSR Bluetooth radio, 26MHz XTAL and 8MB flash memory. The pin 

2 and pin 3 are connected to RXD (pin 14) and TXD (Pin 15) of ATmega32 respectively. 

 

3.4. UART (Universal Asynchronous receiver transmitter): 
The UART provides asynchronous communications commonly referred to as RS-232. The UART component 

can be configured for Full Duplex, Half Duplex, RX only or TX only versions. All versions provide the same 

basic functionality differing only in the amount of resources utilized. In this propsed work it is configured by 

initializing start bit as 1 and none parity for serial communication. 

 

3.5. Buzzer: 

The buzzer works on the sound source of a piezoelectric sound component. To interface a buzzer the standard 

transistor interfacing circuit is used. Transistor BC547  is used to give buzzer indication.  

 

IV. SOFTWARE IMPLEMENTATION 

 

Flowchart 

In transmitter section, the touchscreen is initialized and start up message is displayed. Then the customer selects 

an item in the display. At that instant, voltage is generated in the selected area and the command is sent to 

microcontroller from GLCD. The flowchart of the transmitter section is as shown in the figure 7. 

 

Figure 7: Transmitter section 
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If the order is placed, that will be sent to the Bluetooth module. After the completion of order the GLCD will 

display the total amount and returns to the startup menu. If the order is not placed again the menu will be 

displayed. 

At the receiver end, the Bluetooth dongle is paired with bluetooth module and it waits for the order 

transmission. When the data is received by the dongle it will displayed on the PC along with total bill amount. If 

the order is not received it waits for the transmission of the order. The flowchart is as shown in the figure 8. 
 

 

Figure 8: Receiver section 

 

V. RESULTS 

 

This paper provides the designed digital ordering system in which the transmitter section shows the menu items 

to be selected for placing the order and display on the GLCD. The customer would be able to select the menu by 

a single touch on the screen. The list of selected items would be transmitted to the personal computer and the 

bill would be generated automatically on the completion of ordering. The touchscreen based ordering system is 

as shown in figure 8. 

 

Figure 8: Image of touch screen based ordering system 

 

 

 

 

V. CONCLUSION & FUTURE SCOPE 
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By using this system at the restaurants, it will be easy and much comfortable to place any kind of order of our 

choice for both customers' as well as for the management staff. However it will also minimize manual service 

given by waiters and serving staff, thus eliminating the human mistakes. This system will also help the 

customers to place right order for any kind of cuisine by simply browsing and survey about the various dishes 

before placing an order and can come to know about their ingredients, which in turn will help them to have their 

choice of dish without having any confusion and can enjoy their meals satisfactorily. 
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ABSTRACT  

Information extraction has received significant attention due to the rapid growth of unstructured data. 

Researcher needs a low-cost, scalable, easy-to-use and fault tolerance platform for large volume data 

processing eagerly. It is very important to evaluate the MapReduce based frameworks for data processing 

applications. This paper leverages the comparative study of HBase, Hive and Pig.The processing time of 

HBase, Hive and Pig is implemented on a data set with simple queries and we will observed the performance of 

the HBase, Hive, Pig and evaluate the result according to it.  

 

Keywords: Big Data ,Hadoop,  HIVE , HBASE, PIG, Performance evaluation 

 

I. INTRODUCTION 

 

Big data describes the propinquity between data size and data processing speed in a system. A comprehensible 

definition of the concept is ―data whose size forces us to look beyond the tried-and-true methods that are 

prevalent at that time‖ [1]. Data has been a backbone of any enterprise and will do so moving forward. Storing, 

extracting and utilizing data has been key to many company‘s operations. In the past when there were no 

interconnected systems, data would stay and be consumed at one place. With the onset of Internet technology, 

ability and requirement to share and transform data has been a need. The explosion of data is being experienced 

by every sector of the computing industry today. Internet giants such as Google, Amazon, Yahoo!, Facebook 

and the like have to deal with huge amounts of user generated data in the form of blog posts, photographs, status 

messages, and audio/video files. In the past, the types of information available were limited. Approach to 

technology has a well-defined set Information management. But in today‘s world, our world has been the 

explosion of data volumes. It is Terabytes and petabytes. The large existing data from different databases 

relational data stored in Big Data. All of this data would be useless if we couldn‘t store it, and that‘s where 

Moore‘s Law [2] comes in. The law which states that the number of transistors on integrated circuits doubles 

every two years, since the early ‘80s processor speed has increased from 10 MHz to 3.6 GHz - an increase of 

360 (not counting increases in ―word length‖ and number of cores)? But we‘ve seen much bigger increases in 

storage capacity, on every level. RAM as moved from $1,000/MB to roughly $25/GB—a price reduction of 

about 40,000, and all this together with the reduction in size and increase in speed. The first gigabyte disk drives 

appeared in 1982, weighing more than 100 kilograms; now terabyte drives are consumer equipment, and a 32 

GB micro SD card weighs about half a gram. Whether you look at bits per gram, bits per dollar, or raw capacity, 

storage availability has grown faster than CPU speed.  
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In the following table we give the units used to measure the data, starting with those most familiar to those that 

are essential to measure the Big Data. 

Name Symbol Value in bytes 

Gigabyte GB 10
9
(=1000

3
) 

Terabyte TB 10
12

(=1000
4
) 

Petabyte PB 10
15

(=1000
5
) 

Exabyte EB 10
18

(=1000
6
) 

Zettabyte ZB 10
21

(=1000
7
) 

Yottabyte  YB 10
24

(=1000
8
) 

Table 1: Units of data 

The term itself is being more formally defined by IBM as the combination of 3 V‘s is velocity, variety and 

volume. These are the generic big data properties. However, the acquired properties depicted after entering the 

system includes value, veracity, variability and visualization. Thus, the 7 V‘s correctly describes the big data 

[3][4]. 

 

Fig: 1. The 7 V’s of big data [3] [4]. 

 Volume: Millions of data is uploaded everyday on Facebook, twitter and other online platforms. The 

system is generating terabytes, Petabyte and zeta bytes of data. This huge chunk of data is handled through 

technique of Data Mining expanding its scope to cover big data analytics.   

 Velocity:  The system generates streams of data and multiple sources that require that data. There is an 

exponential growth in data every hour. Every minute the data is flooded with thousands of online uploads. 

The widely accepted databases have increased to millions requiring features selection as a vital 

requirement. Various CI techniques are used for time domain astronomy (TDA) [5].   

 Variety: Big data is part of structures and unstructured data which include blogs, images, audio, and 

videos. These data may be analyzed for sentiment and content. Earlier may be the days when companies 

dealt with only a single data format but today big data provides a platform for all data formats.   
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 Variability: Big data allows handling uncertainty in data with changing data helping in prediction of future 

behaviour of various customers, entrepreneurs, etc.  Basically the meaning of data is constantly changing 

and the data relies mainly on language processing.  

 Veracity: In order to ensure the accuracy of big data various security tools are provided for ensuring 

potential value of the data. This involves automated decision making or feeding data into an unsupervised 

machine learning algorithm. This ensures the authenticity, availability and accountability of the data.   

 Visualization: The techniques involved in making the data readable and easily accessible contribute to the 

5th V of the Big data. The data needs to be easily understood and the techniques such as the various 

optimization algorithms provide an advantage of providing an optimal review of the data analyzed.    

 Value: The value of big data is huge. It enables sentiment analysis, prediction and recommendation. It is 

massive and rapidly expanding, but it loses its worth when dealt without analysis and visualization that 

encounters noisy, messy and rapidly changing data. 

 

II. HADOOP 

 

Formal definition of Hadoop by Apache: ―The Apache Hadoop software library is a framework that allows for 

the distributed processing of large data sets across clusters of computers using simple programming models. It is 

designed to scale up from single servers to thousands of machines, each offering local computation and storage. 

Rather than rely on hardware to deliver high-availability, the library itself is designed to detect and handle 

failures at the application layer, so delivering a highly available service on top of a cluster of computers, each of 

which may be prone to failures‖ [6].  Hadoop was initially inspired by papers published by Google, outlining its 

approach to handle an avalanche of data, and has since become the standard for storing, processing and 

analyzing hundreds of terabytes, and even Petabyte of data. Hadoop framework development was started by 

Doug Cutting and the framework got its name from his son‘s elephant toy [7]. Hadoop is supposed to have 

limitless scale up ability and theoretically no data is too big to handle with distributed architecture [8].   

 The two most important components that are the foundation to Hadoop framework are: 

 Hadoop Distributed File System – HDFS 

HDFS is a distributed file system designed to run on commodity hardware. HDFS has a master/slave 

architecture. See Figure 3.1. It‘s a write-once and read multiple times approach.   Hadoop Distributed File 

System (HDFS) is a file system which is used for storing large datasets in a default block of size 64 MB in 

distributed manner on Hadoop cluster [9]. An HDFS cluster consists of a single NameNode (latest version 

2.3.0 has redundant NameNode to avoid single point of failure), a master server machine that manages the 

file system and regulates access to the filesystem by the clients.  There are multiple data nodes per cluster. 

The data is split into blocks and stored on these data nodes. NameNode maintains the map of data 

distribution. Data Nodes are responsible for data read and write operations during execution of data 

analysis.  Hadoop also follows concept of Rack Awareness. What this means is a Hadoop Administrator 

user can define which data chunks to save on which racks. This is to prevent loss of all the data if an entire 

rack fails and also for better network performance by avoiding having to move big chunks of bulky data 

across the racks. This can be achieved by spreading replicated data blocks on the machines on different 

racks.  
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Refer Figure 3 [10], the NameNode and DataNode are commodity servers, typically Linux machines. 

Hadoop runs different software on these machines to make it a NameNode or a DataNode. HDFS is built 

using the Java language. Any machine that Java can be run on can be converted to act as the NameNode or 

the DataNode.  A typical cluster has a dedicated machine that runs only the NameNode software. Each of 

the other machines in the cluster runs one instance of the DataNode software. The NameNode manages all 

HDFS metadata [11]. 

 

Figure3: Hadoop Architecture [10]. 

 

 Map Reduce Architecture 

 It is a programming framework for distributed computing, which was created by Google using divide and 

conquer method to crack complicated Big Data problems into small units of work and process them in parallel 

[12]. The basic meaning of Map Reduce is dividing the large task into smaller chunks and then deal with them 

accordingly, thus, this speed up the computation and increase the performance of the system. Map Reduce can 

be divided into two steps:     

 Map Stage 

 Map is a function that splits up the input text, so map function is written in such a way that multiple map 

jobs can be executed at once, map is the part of the program that divide up the tasks [13]. This function takes 

key/value pairs as input and generates an intermediate set of key/value pairs. 

 Reduce Stage 

 Reduce is a function that receives the mapped work and produces the final result [14]. The working of 

Reduce function depends upon merging of all intermediate values associated with the same intermediate key 

for producing the final result. 
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  Figure 4:  Hadoop Map Reduce Architecture [15]. 

1. HIVE 

Hive is one of the data warehouse infrastructure tools which are used to process structured data in 

Hadoop. It has been resides on the top of Hadoop to summarize Big Data, making query and analysing 

them easily [15].Firstly, Hive was developed by Facebook, then Apache Software Foundation 

developed it further as an open source under the Apache Hive.  

Hive is not a Relational Database tool nor it has been designed for Online Transaction Processing 

(OLTP) nor is it a language for real time queries. Rather it has been designed for OLAP. It stores 

Schema in a database and process the data into HDFS [16]. Hive is recommended for the developers 

who are familiar to SQL, Initially Hive was developed by Facebook, later it was taken up by Apache 

Software Foundation and further as an open source under the name Apache Hive. Hive is designed for 

OLAP and is fast, scalable and extensible query language [19].   

 

Figure 5: Apache Hive Architecture [18]. 
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Figure 6: Working Of HIVE [20]. 

2. Apache HBase:  

Hadoop has the limitation that when huge amount of dataset is processed, even for 

simplest jobs one has to search the entire dataset because data will be accessed only in a 

sequential manner, HBase are the databases that are used to store huge amount of data 

and access the data in a random manner [21].    

 

Figure 6: HBase Architecture [21]. 

3. Apache Pig:  

Pig is a scripting language  which was initially developed at Yahoo, for creating programs 

for Hadoop by using procedural language known as Pig Latin, that help in the processing 

of large data set present in Hadoop cluster. Pig is an alternative to Java for creating 

MapReduce programs which helps the developers to spend less time in writing mapper & 
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reducer programs and focuses more on analyzing their data sets. Like actual pigs, who eat 

almost anything, we can handle any kind of data through the Pig programming language- 

hence the name Pig!. The rule of thumb is that writing Pig scripts takes 5% of the time 

compared to writing MapReduce program. The benefit is that you only need to write 

much fewer lines of code, thus reducing overall development and testing time [18].  

 

Figure 7: Working Pig [18]. 

EXPERIMENT  SETUP AND SIMULATION RESULTS  

We have developed the system and performed the experiment in a virtual machine. Our 

experiment on a 1 node running Linux Ubuntu 12.04.5 operating system,4GB RAM and 500 

GB Hard Drive.  

In particular, we installed HADOOP version 2.5.0, Pig version 0.11.1, HBsae version 1.1.1 

and Hive version 0.14.0. The CSV format data set is been used for analyzing the version Big 

Data technologies.   

I. Query - Apache HIVE 

The query is written to create and load the database, before that we will a database  

Hive > use agriculture; 

********************************************************************* 

create table agr7(commodity_code int, commodity_desc string, country_code string, 

country_name string, market_year int, calendar_year int, month int, attribute_id int, 

attribute_desc string, unit_id int, unit_desc string, values int)  

row format delimited fields terminated by ',' ; 

 

********************************************************************* 

Load data from the path and overwrite it  
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Hive> load data local inpath ‗agri_alldata1.txt‘ overwrite into table agri7; 

 

   

Figure 8: Show loading of data   Figure 9: Output of HIVE  

 

II. Query – Apache HBase 

The queries written in HBase is the databases that are used to store huge amount of 

data and access the data in a random manner 

 ********************************************************************* 

 Hbase> Create ‗agri‘,‘personal data‘,‘proffessional data, 

 ********************************************************************* 

       

Figure 10: Load the data in HBase   Figure 11: Output of data in HBase 

 

III. Query – Apache Pig  

The query written in the pig is in scripted form; we will load the database, then 

DUMP it and store. 

Database been LOAD 

******************************************************************** 

agri0 = LOAD '/user/hduser/agri1.txt/' USING PigStorage(',') as 

(commodity_code:int,commodity_desc:chararray,country_code:chararray, 
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country_name:chararray,market_year:int,calendar_year:int,month:int, 

attribute_id:int,attribute_desc:chararray,unit_id:int,unit_desc:chararray, values:int); 

********************************************************************* 

 

Grunt> DUMP agri0; 

Grunt> STORE agri0 INTO agriculture; 

 

           

  Figure 12: LOAD data                      Figure 13: Output in Pig 

 

PERFORMANCE ANALYSIS 

We analyzed the various optimization and performance enhancers available in HBase, Hive and Pig. Different 

analytics led to different results and gave insights about when one should work at what stage of Hadoop 

framework and which optimization and performance enhancer to leverage at that particular stage.The result is 

measured on the bases of the execution time been take by the query. As the graph show that development time 

of Hbase of more as it involves large number of coding, where pig and hive development time is less 

comparatively to Hbase.  

Hive took less time to execute the query in very less time 1.55 sec.  
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Figure 14: Result on execution time  

 

TABLE 2: Comparative study on BIG DATA Technologies 

Features Apache HBase Apache Hive Apache Pig 

Available Open-Source Open-Source Open-Source 

Developed by Apache Software 

Foundation 

Facebook Yahoo 

Companies 

using 

EBay, Yahoo, 

TrendMicro, and 

Facebook etc. 

Facebook, Netflix Yahoo 

Language Java  HiveQL. PigLatin 

Required 

Software 

JDK version 1.7 Hive version 1.2 

above require Java 

1.7, Hadoop version 

2.x preferred 

Java1.6 or above is 

supported 

External file 

support 

Yes Yes Yes 

When to Use  read/write access to our 

Big Data 

For analytical 

purposes. 

For data processing on 

Hadoop clusters. 

Data NOSQL  Apache Derby Complex, nested. 
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Structure it 

operates on 

database 

Event Driven No No No 

Used  To provide quick 

random access to huge 

amount of structured 

data. 

Use for effective data 

aggregation method, 

ad hoc querying and 

analysis of huge 

volumes of data 

For processing of large 

data set present in 

Hadoop cluster 

 

CONCLUSIONS  

 

There are various ways for Hadoop to run the job. The three programming approaches that are HBase, Hive and 

Pig are used. But after performing practically we conclude that Hive takes less time as compare to both Pig and 

HBase. But all approaches have pros and cons so we have to choose according to our need and data. For future 

work, it would be fundamental to compare Hive and Pig on bigger data collections and giving out the best 

results out of the two. 

 

REFERENCE 

 

[1] Jacobs, The pathologies of big data, Commun. ACM Vol. 52 (8) (2009) pp. 36–44. 

[2] R. Schaller, Moore's law: past, present and future in Spectrum, IEEE Vol. 34 (1997): 52-59 

(availablehttp://mprc.pku.edu.cn/courses/organization/autumn2013/paper/Moore%27s%20Law/M132oore

%27s%20law%20past,%20present%20and%20future.pdfaccessed December 2013).  

[3] Rasmus Wegener and Velu Sinha, ―The Value of Big data: How analytics differentiates winners‖, Bain and 

Company.  

[4] Yaochu Jin,,  Barbara Hammer, ― Computational Intelligence in Big Data‖, IEEE Computational 

intelligence magazine, August 2014.  

[5] Huijse et al.,‖ Computational intelligence challenges and Applications on Largee Scale Astronomical Time 

Series Databases‖, IEEE, 2013.  

[6]  Apache Hadoop. What Is Apache Hadoop?, 2014. http://hadoop.apache.org/, accessed April 2014. 

[7] Wikipedia. Apache Hadoop, 2014. http://en.wikipedia.org/wiki/Apache_Hadoop, accessed April 2014. 

[8] T. White. Hadoop – the definitive guide. O‘Reilly Media, Inc., Sebastopol, California, 1 edition, 2009.  

[9] Qureshi, S. R., & Gupta, A, ―Towards efficient Big Data and data analytics: A review‖, IEEE International 

Conference on IT in Business, Industry and Government (CSIBIG),March 2014 pp-1-6. 

[10]  Apache Hadoop. MapReduce Tutorial, 2013. https://hadoop.apache.org/docs/r1.2.1/mapred_tutorial.html, 

accessed April 2014.  

[11]  Apache Hadoop. HDFS Architecture Guide, 2013. http://hadoop.apache.org/docs/r1.2.1/hdfs_design.html, 

accessed April 2014.  

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 
 

134 | P a g e  

[12]  Aravinth, M. S., Shanmugapriyaa, M. S., Sowmya, M. S., & Arun, ―An Efficient HADOOP Frameworks 

SQOOP and Ambari for Big Data Processing,‖ International Journal for Innovative Research in Science and 

Technology, 2015, pp. 252-255. 

[13]  http://www.zetta.net/blog/cloud-storage-explained-yahoo 

[14]  Borthakur, D., Gray, J., Sarma, J. S, et.al, ―Apache Hadoop goes realtime at Facebook,‖ACM International 

Conference on Management of data, 2011,pp 1071-1080.  

[15]  Pandit, A., et al., ―Log Mining Based on Hadoop‘s Map and Reduce Technique.‖, International Journal on 

Computer Science & Engineering , 2013pp. 270-274. 

[16] http://www.bigdatauniversity.com/web/media/player.php?file=BD030V212EN/Videos/HiveLesson3_Hive

DML_Video1_2_1_2.mp4&caption=files.db2university.com/BD030V212EN/Videos/EN/HiveLesson3_Vi

deo 1_captions.srt, 25 September,2015 

[17]  Anshu Choudhary  and C.S. Satsangi ―Query Execution Performance Analysis of Big Data Using Hiveand 

Pig of Hadoop‖,vol. Su-9 no.3,pp.91-93,Sep 2015.  

[18]  Olston, C., Reed, B., Srivastava, U., Kumar, R., & Tomkins, A,  ―Pig latin: a not-so-foreign language for 

data processing,‖ ACM  International Conference on Management of data, pp.1099-1110.  

[19]  Sarkar, D, ―Understanding Windows Azure HDInsight Service. In Pro Microsoft HDInsight,‖ Springer, 

2013, pp.13-22.  

[20]  http://www.dezyre.com/Hadoop-Administration/28, 20 September,  

[21]  Vora ,M. N, ―Hadoop-HBase for large-scale data.‖ IEEE International Conference on In Computer Science 

and Network Technology (ICCSNT), 2011, pp.601-605. 

 

 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 
 

135 | P a g e  

CONTROL STRATEGY FOR DFIG USING 

MICROCONTROLLER BASED THREE PHASE BACK 

TO BACK CONVERTER 

Pramod Gurav
1
, Anwar Mulla

2
, Rohit Nayakwadi

3 

1
PG student,

2
Guide,  at ADCET, Ashta  

 3
UG Student at SETI, Panhala 

 

ABSTRACT 

Wind is one of the most widely used non- conventional sources of energy. A back-to-back PWM converter is 

used as the excitation power supply for the doubly fed induction generator (DFIG) wind power generation of 

variable speed constant frequency (VSCF).The paper describes the control DFIG using back-to-back PWM 

voltage-source converters in the rotor circuit. A vector-control scheme for the supply-side PWM converter 

results in independent control of active and reactive power drawn from the supply, while ensuring sinusoidal 

supply currents. Vector control of the rotor-connected converter provides for wide speed-range operation; the 

vector scheme is embedded in control loops which enable optimal speed tracking for maximum energy capture 

from the wind. 

 

Keywords: Active and reactive power, Back to Back converters, DFIG, IGBT. 

 

I. INTRODUCTION 

 

Wind energy plays an increasingly important role in the world because it is friendly to the environment during 

the last decades in industrial applications machines are generally classified into constant speed and variable 

speed operations. For constant speed applications generally ac machines are preferred, where as for variable 

speed applications dc machines are used. But due to the disadvantages of dc machines lies mainly with 

commutators and brushes which limit the machine speed and peak current. As a result for variable speed 

applications ac machines are gaining more importance than the dc machines recently. In order to meet power 

needs, taking into account economical and environmental factors, wind energy conversion is gradually gaining 

interest as a suitable source of renewable energy. 

With increased penetration of wind power into electrical grids, wind turbines are largely deployed due to their 

variable speed feature and hence influencing system dynamics. But variations in wind energy are highly 

impacting the energy conversion and this problem can be overcome by using a Doubly Fed Induction Generator 

(DFIG). DFIG with vector control is very attractive to the high performance variable speed drive and generating 

applications. In variable speed drive application, the so called slip power recovery scheme is a common practice 

here the power due to the rotor slip below or above synchronous speed is recovered to or supplied from the 

power source resulting in a highly efficient variable speed system. Slip power control can be obtained by using 

popular Static Scherbius drive for bi directional power flow. The major advantage of the DFIG is that the power 
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electronic equipment used i.e. a back to back converter that handles a fraction of (20-30%) total system power. 

The back to back converter consists of two converters i.e. Grid Side Converter (GSC) and Rotor Side Converter 

(RSC) connected back to back through a dc link capacitor for energy storage purpose. In this paper a control 

strategy is presented for DFIG. Stator Active and Reactive power control principle is also presented. 

 

II. STEADY-STATE OPERATION OF THE DFIG 

 

The DFIG is an induction machine with a wound rotor where the rotor and stator are both connected to electrical 

sources, hence the term „doubly-fed‟. The rotor has three phase windings which are energized with three-phase 

currents. These rotor currents establish the rotor magnetic field. The rotor magnetic field interacts with the stator 

magnetic field to develop torque. The magnitude of the torque depends on the strength of the two fields (the 

stator field and the rotor field) and the angular displacement between the two fields. Mathematically, the torque 

is the vector product of the stator and rotor fields. Conceptually, the torque is developed by magnetic attraction 

between magnet poles of opposite polarity where, in this case, each of the rotor and stator magnetic fields 

establish a pair of magnet poles, Fig. 1. Clearly, optimum torque is developed when the two vectors are normal 

to each other. If the stator winding is fed from a 3-phase balanced source the stator flux will have a constant 

magnitude and will rotate at the synchronous speed. We will use the per-phase equivalent circuit of the 

induction machine to lay the foundations for the discussion of torque control in the DFIG. The equivalent circuit 

of the induction machine is shown in Fig. 2. 

The stator side has two „parasitic‟ components, Rs and Ls, which represent the resistance of the stator phase 

winding and the leakage inductance of the phase winding respectively. The leakage inductance models all the 

flux generated by current in the stator windings that does not cross the air-gap of the machine, it is therefore not 

useful for the production of torque. The stator resistance is a natural consequence of the windings being 

fabricated from materials that are good conductors but nonetheless have finite conductance (hence resistance). 

The magnetizing branch, Lm, models the generation of useful flux in the machine flux that crosses the air-gap 

either from stator to rotor or vice-versa. The stator and the rotor field generate a torque that tends to try and 

align poles of opposite polarity. In this case, of rotor experiences a clockwise torque. 

     (1) 

 

Fig.1 Magnetic pole system generated by currents in the stator and rotor windings 
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Fig.2 Per-phase equivalent circuit of an induction machine. 

 

Like the stator circuit, the rotor circuit also has two parasitic elements. The rotor leakage reactance, Lr, and the 

rotor resistance Rr. In addition, the rotor circuit models the generated mechanical power by including an 

additional rotor resistance component, Rr(1–s)/s. Note that the rotor and stator circuits are linked via a 

transformer whose turns ratio depends on the actual turns ratio between the stator and rotor (1:k), and also the 

slip, s, of the machine. In an induction machine the slip is defined as 

        (2) 

Where, Ns and Nr are the synchronous speed and the mechanical speed of the rotor respectively. The 

synchronous speed is given by 

        (3) 

Where P = number of pole pairs and Fe is the electrical frequency of the applied stator voltage. We will first 

consider the operation of the machine as a standard induction motor. If the rotor circuit is left open circuit and 

the rotor locked (standstill), when stator excitation is applied, a voltage will be generated at the output terminals 

of the rotor circuit, Vr. The frequency of this output will be at the applied stator frequency as slip in this case is 

1. If the rotor is turned progressively faster and faster in the sub-synchronous mode, the frequency at the output 

terminals of the rotor will decrease as the rotor accelerates towards the synchronous speed. At synchronous 

speed the rotor frequency will be zero. As the rotor accelerates beyond synchronous speed (the super-

synchronous mode) the frequency of the rotor voltage begins to increase again, but has the opposite phase 

sequence to the sub-synchronous mode. Hence, the frequency of the rotor voltage is 

        (4) 

No rotor currents can flow with the rotor open circuit; hence there is no torque production as there is no rotor 

field ψr, Fig 1. If the rotor was short circuited externally, rotor currents can flow, and they will flow at the 

frequency given by (4). The rotor currents produce a rotor magnetic field, ψr, which rotates at the same 

mechanical speed as the stator field, ψs. The two fields interact to produce torque, Fig. 1. 

It is important to recognize that the rotor magnetic field and the stator magnetic field both rotate at the 

synchronous speed. The rotor may be turning asynchronously, but the rotor field rotates at the same speed as the 

stator field. 

 

 

2.1 Torque generated 
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The mechanical torque generated by the machine is found by calculating the power absorbed (or generated) by 

the rotor resistance component Rr (1–s)/s. This is shown to be 

      (5) 

In an ideal induction machine, we can ignore the rotor and stator phase winding resistance and leakage 

inductance. The per-phase equivalent circuit then becomes simple, Fig. 3. The phasor diagram for the machine 

is shown. Note that the stator generated flux component is normal to the rotor current (hence rotor flux) phasor 

giving the optimum conditions for 

  

Fig. 3 Simplified equivalent circuit of an induction machine assuming low values of slip and 

negligible stator and rotor leakage reactance. Phasor diagram demonstrates optimal orientation 

of magnetizing current and rotor current. 

 

Torque production (note this is true for low values of slip only). Using this simplified circuit diagram, the 

mechanical torque production is then: 

      (6) 

As    and     (7) 

      (8) 

 

The key point in this development is to show that the developed torque is controlled by the combination of the 

stator generated flux, ψm, and the rotor current magnitude, ir‟, if the two vectors are maintained in quadrature, 

Fig. 1. In the DFIG system, torque is controlled by calculating the physical position and magnitude of the stator 

generated flux (by monitoring the position and magnitude of the applied stator voltage which in this case is 

imposed by the grid voltage magnitude, frequency and phase) and regulating the rotor currents such that they are 

normal to the stator flux with a magnitude that will generate the desired torque. 

The DFIG system therefore has to control the magnitude, frequency and phase of the applied rotor current. Most 

DFIG systems utilize closed-loop current control using a voltage-source inverter (VSI). Therefore, the VSI can 

be used to regulate the rotor current. In order to properly position the rotor current knowledge of the physical 

position of the rotor is required using a mechanical position sensor, for example. In such a way, the rotor current 

(hence flux) can be oriented optimally with respect to the stator flux to generate the desired torque. 
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III. ROTOR POWER CONVERTERS 

 

This section will detail the AC-DC-AC converter used on the rotor which consists of two voltage-sourced 

converters, i.e., rotor-side converter (RSC) and grid-side converter (GSC), which are connected “back-to-back.” 

Between the two converters a dc-link capacitor is placed, as energy storage, in order to keep the voltage 

variations (or ripple) in the dc-link voltage small. With the rotor-side converter it is possible to control the 

torque or the speed of the DFIG and also the power factor at the stator terminals, while the main objective for 

the grid-side converter is to keep the dc-link voltage constant regardless of the magnitude and direction of the 

rotor power. The grid-side converter works at the grid frequency (leading or lagging in order to generate or 

absorb a controllable magnitude of reactive power). A transformer may be connected between the grid-side 

inverter or the stator, and the grid. The rotor-side converter works at different frequencies, depending on the 

wind speed. The back-to-back arrangement of the converters provides a mechanism of converting the variable 

voltage, variable frequency output of the generator (as its speed changes) into a fixed frequency, fixed voltage 

output compliant with the grid. The DC link capacitance is an energy storage element that provides the energy 

buffer required between the generator and the grid. 

 

Fig.4 Typical back-to-back arrangement of inverter and converter circuits to control power 

 

At the current state of development, most DFIG power electronics utilize a two-level six- switch converter, Fig. 

4. Two-level refers to the number of voltage levels that can be produced at the output of each bridge leg of the 

converter. A two-level converter can typically output zero volts or Vdc, where Vdc is the voltage of the dc link. 

Fig. 4 shows two such converters connected in a back-to-back arrangement with a DC link between the two 

converters. The switching elements in higher power converters are likely to be Insulated- gate Bipolar 

Transistors (IGBTs). The six-switch converter can synthesis a three-phase output voltage which can be of 

arbitrary magnitude, frequency and phase, within the constraint that the peak line voltage is less than the DC 

link voltage. The converter is capable of changing the output voltage almost instantaneously – the limit is 

related to the switching frequency of the pulse-width modulated switching devices, and delays introduced by 
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any filtering on the output (typical on the grid-side converter). The converter switches are switched ON and 

OFF with a fixed frequency but with a pulse-width that is varied in order to control the output voltage. 

Fig.5 Six-switch voltage source inverter circuit. 

 

Fig.6 One bridge leg of a voltage source inverter circuit. 

Fig.5 shows a six-switch inverter topology. It comprises three bridge legs in parallel. Fig.6 shows one bridge 

leg. When switch T1 is ON, the output voltage, Vout, is Vdc. When switch T2 is ON, the output voltage is zero. 

(Note that both switches are not turned on at the same time). If the output is periodically switched between these 

two states, the output voltage, Vout, averaged over each switching period, can be controlled between zero volts 

and Vdc.  

 

IV. PWM CONTROL 

 

The switching cycle is usually fixed, and the width of the pulse of Vdc adjusted in order to change the output 

voltage. Fig. 7 shows an example of a pulse-width modulated signal and indicates how the width of the pulse 

can be varied by comparing the modulating waveform with the carrier waveform this is now mainly performed 

digitally but is also easy to implement in analogue electronics. The average output voltage, at the terminals of 

the bridge leg, Vout, is given by 

      (9) 

Where Tsw is the switching period, and t1,on is the on time of the switch T1. We define the duty cycle, or 

modulation index, m as 

      (10) 
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Fig.7 Example of carrier-based pulse-width modulated signal generation. 

 

Hence, 

      (11) 

where m must be between 0 (T2 on continuously) and 1 (T1 on continuously). The modulation index, m, can be 

varied in time, therefore any desired voltage and frequency can be generated at the output terminals (within the 

bounds fixed by the switching frequency and Vdc).  In the three-phase converter shown in Fig. 5, there are three 

phase legs, hence three modulation indices, ma, mb and mc. The voltages between the mid-point of each phase 

leg and the 0V node of the dc link are 

       (12) 

Now if each modulation index varies sinusoidally according to 

     (13) 

Then the resultant output line voltages will take the from 

    (14) 

 

These are three-phase, balanced output line voltages, whose magnitude is controlled by m and whose output 

frequency and phase can be regulated by the frequency and phase of the modulating waveform. The modulating 

waveforms can be manipulated digitally using high-performance microcontrollers or digital signal processors. 

The VSI is capable of generating any voltage with arbitrary frequency and phase (within the limits of dc link 

voltage and switching frequency). Therefore, the VSI can be viewed and modelled as an ideal controllable 

voltage source whose bandwidth is usually much higher than the required excitation frequency required by the 

system. 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 
 

142 | P a g e  

 

Fig.8 Doubly-fed induction generation system power flows 

In steady-state at fixed turbine speed for a lossless DFIG system, the mechanical power from the wind turbine 

applied to the shaft is Pm = Ps + Pr. It follows that: 

  (15) 

where s is defined as the slip of the generator:  

Therefore if the maximum slip is limited, say to 0.3, the rotor winding converters can be rated as a fraction of 

the induction generator rated power. This is typically around ±30% for DFIG in wind power generation systems 

gives a slip range of ±0.3. This is one key advantage of the DFIG system over fully-rated power electronic 

systems. 

 

V. THE ROTOR-SIDE CONVERTER (RSC) 

 

The rotor-side converter (RSC) applies the voltage to the rotor windings of the doubly-fed induction generator. 

The purpose of the rotor-side converter is to control the rotor currents such that the rotor flux position is 

optimally oriented with respect to the stator flux in order that the desired torque is developed at the shaft of the 

machine.  The rotor-side converter uses a torque controller to regulate the wind turbine output power and the 

voltage (or reactive power) measured at the machine stator terminals. The power is controlled in order to follow 

a pre-defined turbine power-speed characteristic to track the maximum power point. The actual electrical output 

power from the generator terminals, added to the total power losses (mechanical and electrical) is compared 

with the reference power obtained from the wind turbine characteristic. Usually, a Proportional-Integral (PI) 

regulator is used at the outer control loop to reduce the power error (or rotor speed error) to zero. The output of 

this regulator is the reference rotor current irqref that must be injected in the rotor winding by rotor-side 

converter. This q-axis component controls the electromagnetic torque Te. The actual irq component of rotor 

current is compared with irqref and the error is reduced to zero by a current PI regulator at the inner control loop. 

The output of this current controller is the voltage vrq generated by the rotor-side converter. With another 

similarly regulated ird and vrd component the required 3-phase voltages applied to the rotor winding are obtained. 

The generic power control loop is illustrated in the next section.  
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VI. THE GRID-SIDE CONVERTER (GSC) 

 

The grid-side converter aims to regulate the voltage of the dc bus capacitor. Moreover, it is allowed to generate 

or absorb reactive power for voltage support requirements. The function is realized with two control loops as 

well: an outer regulation loop consisting of a dc voltage regulator. The output of the dc voltage regulator is the 

reference current icdref for the current regulator. The inner current regulation loop consists of a current regulator 

controlling the magnitude and phase of the voltage generated by converter from the icdref produced by the dc 

voltage regulator and specified q-axis icqref reference. 

 

VII. DC-LINK MODEL  

 

The dc-link model describes the dc-link capacitor voltage variations as a function of the input power to the dc-

link. The energy stored in the dc capacitor is 

      (16) 

Where C is the capacitance, Vdc is the voltage, Wdc is the stored energy, and Pdc is the input power to the dc link. 

The voltage and energy derivatives are 

      (17) 

The Pdc is calculated as Pdc = Pin –Pc. Where Pin is the input power from rotor-side converter and Pc is the grid-

side converter output power. The dc-link voltage varies as Pdc and is a constant when Pdc = 0.  

 

VIII. CONTROL OF REAL AND REACTIVE POWER USING THE RSC 

 

The grid side converter is used to partly control the flow of real and reactive power from the turbine system to 

the grid. The grid-side converter feeds the grid via a set of interfacing inductors. As previously shown, the grid-

side converter (a voltage source inverter) can generate a balanced set of three-phase voltages at the supply 

frequency and that the voltage, E, can have a controllable magnitude and phase. Load angle control is used to 

illustrate the basics of real and reactive power control, though in practice, a more sophisticated control is used 

which provides superior transient response. Load angle control mimics the operation of a synchronous generator 

connected to the network. Essentially, load angle control uses the angle, δ, between the voltage generated by the 

grid-side converter, E, and the grid voltage, V, Figure 10, to control the real power, P, injected on to the grid. 

Likewise, reactive power, Q, is controlled using the magnitude of the voltage generated by the grid-side 

converter. The steady-state equations governing the real and reactive power flow from the grid-side converter to 

the grid are 

   and      (18) 

where Xs is the reactance of the interfacing inductance. If δ is small the equations can be simplified to 

   and      (19) 

Showing that P can be controlled using load angle, δ, and Q can be controlled using the magnitude of E. 

Interfacing inductance must be used to couple the output of the grid-side converter shown in Figure 4.2 to the 

grid. The inductor is sized according to the rating of the converter. Typically, the system will have a transformer 
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on the turbine side of the point of common coupling (PCC). In addition, at the point of connection there is 

usually the need for a substation which includes whatever equipment is required by local network codes, for 

example, plant to disconnect the turbine under fault conditions.  The combination of control and power 

electronics enables the grid-side converter to produce the necessary voltage magnitude, E, and load angle, δ, in 

order to meet a required Pc and Qc demand set by the main system controller. The controller has to be able to 

synchronies‟ to the grid frequency and phase, in order to connect and supply power. This is typically carried out 

using some form of phase-locked loop. 

 

Fig.9. (a) Single line diagram of steady-state generator-side converter connected to the grid and (b) phasor 

diagram demonstrating load angle control of the grid-side converter to establish exported real power and control 

of reactive power 

At any instant, the power exported by the GSC is determined by the state of the DC link voltage. The grid-side 

converter controller monitors the DC link voltage. If the DC link voltage rises, the grid-side converter can 

export more real power by increasing the load angle in order that the DC link voltage moves back towards it 

nominal value. If more power is being exported by the GSC than is currently being generated by the RSC, the 

DC link voltage will fall below its nominal value. The grid-side controller will then reduce the exported real 

power to allow the DC link voltage to recover to its nominal value. In essence the DC link voltage indicates 

power flow balance between the generated energy and the exported energy in the rotor side. If the input and 

output power to the dc link capacitor do not match then the dc link voltage will change. 

The quality of the energy supplied to the network must meet basic requirements and these will be set by the 

„Grid Code‟ in force at the connection point. The grid code specifies many performance indicators of the quality 

of the energy supplied by the grid-side converter, along with other important issues such as fault levels, anti-

islanding and disconnection. The relevant grid code(s) in operation must be determined prior to tendering for 

work on the turbine power electronics and control. 

The grid code has important implications on the control system of the turbine. One main concern in many 

turbine systems is what to do if the turbine system loses its mains connection, say, for example, because of a 

network fault. Without a mains connection the turbine is unable to export energy. If the generator-side controller 

continues to generate power, the DC link capacitance will be over charged. Therefore, a grid fault will require 

the generator to stop generating energy, which then means that there is no longer a restraining torque to control 

the blade speed. In a wind turbine, a loss of supply will cause an over- speed condition, as the blade system will 

accelerate due to the aerodynamic torque produced by the blades. Shorting resistors, or a crowbar circuit, are 

often switched across the rotor circuit of the generator in order that the energy generated by the blade system 

can be absorbed and the over-speed condition controlled to a safe and manageable level. In addition, there are 

often aerodynamic (pitch control) and mechanical braking mechanisms included in wind turbines as an 

additional over-speed safety measure. 
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IX. SIMULINK MODEL & WAVEFORMS 
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Waveforms of wind turbine 

 

Waveforms of grid 

 

X. CONCLUSION 

 

The engineering and design aspects of a DFIG working with a Scherbius scheme, consisting of two back-to- 

back PWM converters, has been presented. An experimental transputer controlled system has been described, 

and the fundamental operational advantages have been verified. These include the smooth operation through 

synchronous speed, low distortion currents fed to the supply and the ability to control the system power factor. 

Vector-control techniques have been applied to both converters. The vector control for the machine has been 
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embedded in an optimal tracking controller for maximum energy capture in a wind- energy application. Two 

such tracking schemes have been described, and experimentally implemented, and the superiority of speed-

mode control for dynamic speed performance has been shown. This scheme employs a torque observer, which 

also allows for simple implementation of stall regulation to protect against generator overload. The present 

paper has described the back-to-back PWM DFIG scheme with the system grid connected. The scheme can also 

be used for supplying an isolated AC load, augmented with a controlled dump load. This will be the subject of a 

future paper. 
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ABSTRACT 

Smart grid provides power utilities with smart metering techniques and intelligent control system when 

integrated to renewable energy sources such as wind and solar it enhances electricity management and ensures 

increased reliability, efficiency and security of system. Due to intensity of isolation and wind strength the 

generated electricity by renewable energy sources is fluctuated, therefore its performance has been decreased. 

The main issue relating to performance of renewable energy system can be improved by energy storage system. 

In this paper we studied different energy storage methods used in distributed generation. 

 

Keywords: Renewable energy sources, Distributed generation, Energy storage 

 

I. INTRODUCTION 

 

Although in most power-generating systems, the main source of energy (the fuel) can be manipulated, this is not 

true for solar and wind energies. The main problems with these energy sources are cost and availability: wind 

and solar power are not always available where and when needed. Unlike conventional sources of electric 

power, these renewable sources are not ―dispatch able‖—the power output cannot be controlled. Daily and 

seasonal effects and limited predictability result in intermittent generation. Smart grids promise to facilitate the 

integration of renewable energy and will provide other benefits as well. Both wind and solar have tremendous 

potential for fulfilling the world’s energy needs another abundant, sustainable source of energy is the sun. One 

of the greatest scientific and technological opportunities we face is developing efficient ways to collect, convert, 

store, and utilize solar energy at an affordable cost. The solar power reaching the earth’s surface is about 86,000 

TW. Covering 0.22% of our planet with solar collectors with an efficiency of 8% would be enough to satisfy the 

current global power consumption.[1] Estimates are that an energy project utilizing concentrating solar power 

(CSP) technology deployed over an area of approximately 160 x 160 km in the Southwest U.S. could produce 

enough power for the entire U.S. consumption. 

Energy storage system can be classified as: 
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Electrical energy Storage: Directly electricity storage in devices such as capacitors or super-conducting 

magnetic devices. Those storage methods have the advantage of quickly discharging the energy stored. 

Mechanical energy Storage: Storage of electrical energy in the form of kinetic energy such as flywheel or 

potential energy such as pumped hydroelectric storage (PHS) or compressed air energy storage(CAES). 

Chemical energy Storage: Storage in chemical energy form as in batteries, fuel cells and flow batteries. 

Chemical energy storage usually has small losses during storage. 

 

II. ELECTRICAL ENERGY STORAGE METHODS 

 

3.1 Pumped Hydroelectric Storage (PHS) 

Pumped hydroelectric storage (PHS) has the largest storage capacity that is commercially available. PHS is the 

only widely adopted utility-scale electricity storage technology. As of 2009, there are hundreds of PHS stations 

operating with total capacity of 127 GW worldwide [1]. Japan currently has the largest PHS capacity in the 

world. Table 1 shows the installed PHS capacities in major countries. 

Table: Installed PHS Capacity(MW) 

country Installed PHS Capacity(MW) 

Japan 25,183 

USA 21,886 

China 15,643 

Italy 7,544 

Spain 5,347 

 

The basic idea is simple: use the excess electrical energy generated at off peak hours to pump water from a 

lower reservoir to a higher reservoir. The electrical energy is converted into gravitational potential energy. Since 

the electrical energy will be supplies from the grid, it can be generated from not only photovoltaic, but also from 

other kinds of renewable energy sources. When the peak hour comes, the water then will be discharged from the 

higher reservoir to the lower reservoir. The potential energy of water converts into electrical energy as normal 

hydroelectric power plants do. Typically, a turbine will be used to generate electricity. The typical power rating, 

i.e. the maximum power output, for a PHS system is typically about 1000 MW.8 There are some small‐scale 

PHS systems as well. These often have a capacity range from 1 MV to 30 MV.9 8 The storage capacity of the 

PHS will depend on the size of the reservoirs and the elevation difference between them. Fig. 1 shows a diagram 

of a pumped hydroelectric storage system. This technology is currently the most used for high-power 

applications (a few tens of GWh or 100 of MW).  
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Fig.1: Pumped hydroelectric storage system 

 

The energy related cost for pumped hydroelectric storage system is about 10 $/kWh and the discharge efficiency 

is about 87 percent. It should be noted that the 10 $/kWh is the incremental cost, which means the cost to 

generate one additional unit (kWh) of electricity. The total cost of the system will range from 1,100 $/kWh to as 

high as 2,000 $/kWh. Energy can be stored in the PHS system for a long period of time. However, the system 

can be charged and discharged multiple times a day and the discharge time is just a few minutes. The drawback 

of PHS is that suitable sites are limited and many have already been used. The infrastructures for PHS system 

are expected to last for about 60 years. Using life cycle assessment, the average life cycle energy of nine 

different PHS facilities in United State for each MWh storage capacity is 373 GJ [5].This includes all the energy 

required from construction to operation and maintenance, and then decommissions over the lifetime of the PHS 

system. PHS is a mature technology; there is little space for conceptual improvement. However, there are many 

possibilities for improvement in construction and operation to reduce cost and improve efficiency.  

 

3.2 Flywheels 

A flywheel energy storage system stores energy in the form of angular momentum. During peak time, energy is 

used to spin a mass via a motor. At discharge, the motor becomes a generator that produces electricity. The 

system is usually kept in a vacuum containment at pressures around 10‐6‐10‐8 atm.2 The energy storage 

capacity depends on the speed, the mass of the spinning object and the size of the flywheel, Some flywheels can 

store 25 kWh of energy with power rating of 100 kW.  

E=1/2 mV
2     

(1) 

 

where E is the energy stored, and m and V are the mass and velocity of the spinning object, respectively. 

Flywheel energy storage system can be categorized into high‐speed flywheels and low‐speed flywheels. The 

high‐speed flywheel is mostly made of high strength composite material and the low‐speed flywheel is mostly 

made of metals. The high‐speed flywheel has higher tensile strength and is more durable than the low‐speed 

flywheel, but it is also more expensive to fabricate. A high‐speed flywheel can cost $25,000 for each kWh 

energy stored while a low speed flywheel only costs about $300 for each kWh.16 This system can also be 
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categorized as mechanical bearings and magnetic bearing. For magnetic bearing system, spinning speed from 

20,000 to 50,000 rpm can be achieved. The efficiency for the system can be at 90 to 95 percent in short amounts 

of time.17 The system can go through 5,000,000 recharge/discharge cycles. The major limitation is the storage 

duration. The system is generally only good for short‐time bridging storage as defined in the classification 

chapter. 

 

3.3 Compressed Air Energy Storage (CAES) 

The basic idea of a CAES system is to use the off peak excess electricity to compress air. At a later time, the 

compressed air can be used along with gas turbine to generate electricity. As shown in Fig.2, electricity from the 

grid can be used to compress air into an air storage facility. Ideal air storage facilities are typically underground 

caverns, usually salt, mined hard rock or limestone caverns. Beside the PHS system, the CAES system is the 

only other large capacity system that is commercially available. During off peak hours, excess electricity can be 

used to run an air compressor to compress air into underground caverns. During discharge, the compressed air is 

released and a conventional gas turbine is used to generate electricity.  

 

Fig.2 CAES System 

The storage capacity of CAES system depends on the size of the underground cavern. A cavern size of 700,000 

m3 corresponds to a capacity of 1500 MWh.18 The power rating of a CAES system ranges from 50 to 300 MW 

and the system is expected to charge and discharge on a daily basis. The storage efficiency of a CAES system is 

typically about 70 percent and the incremental 

cost is 3 $/kWh.9 The typical life time of a CAES system is about 40 years.18 19 Life cycle energy for each 

MWh storage capacity is about 270 GJ[4]. The drawback of a CAES system is similar to the PHS system; a 

unique geographic location is required for the system. In addition, fossil fuel is often used for the gas turbine in 

a combined cycle power plant in a heat recovery steam generator (HRSG) because it combines the Brayton 

cycle of the gas turbine with the Rankine cycle of the HRSG. Thus, during operation, green house gas is 

emitted. A hybrid energy storage system based on CAES and a supercapacitor has been studied to improve the 

efficiency of the system.19 Performance analysis and optimal operation strategies have also being investigated. 

 

 

 

3.4 Batteries, flow batteries and fuel cells 
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A battery is an electrochemical cell that converts stored chemical energy into electrical energy. Rechargeable 

batteries can have their chemical reaction reversed by supplying electrical energy to the cell; therefore, they can 

be used to store electricity generated by solar panels. Battery performance is evaluated by the following 

characteristics: energy and power capacity, efficiency, life span, operating temperature, depth of discharge, 

self‐discharge (loss during storage) and energy density. Operation life cycle depends heavily on the depth of 

discharge and operating temperature. Discharging completely and operating at higher than ambient temperature 

will reduce battery life. Voltage and current level were not evaluated because desired voltage and current levels 

can be achieved by connecting cells in series and parallel. 

 

III. CONCLUSION 

 

Solar energy storage methods are most urgently needed due to unsteady nature of solar power and the increased 

demand. The application of proper energy storage remains necessary to achieve energy security and to reduce 

environmental impact. It is difficult to compare different types of storage methods using only one factor. In fact, 

no single type of storage method can be universally used to store energy. For specific situations, geological 

locations and existing facilities, different storage methods are possible and need to be considered. At present, 

batteries are the most common method in use to store solar energy. 

For more mature technologies such as PHS and CAES, current developments are mostly focused on 

performance optimization and integration with the power grid. For many other storage methods, such as 

batteries, capacitors, sorption, and solar fuels, the advancements for those methods depend on discovery of new 

materials and characterization of materials and properties. Less expensive, high capacity and environmentally 

friendly materials are some of the criteria in choosing the right materials. While using renewable energy sources 

such as solar power, storage methods based on nonrenewable resources may undermine the initial effort to 

resolve the energy problem. In addition, hybrid systems of two or more storage systems working together have 

been suggested to take advantage of various technologies.  
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ABSTRACT 

Education, like other sectors, has become one of the highly competitive sectors in India. The faculties in the 

education organizations, in the recent times, have been facing greater challenges in terms of technological 

revolution, quality content and result output. Stress is unavoidable on the part of the faculties as the systems, 

procedures; techniques are getting complicated with the passing of every session. Every faculty cannot cope 

with such rapid changes taking place in the jobs. This will lead to arising of stress among the faculties. An 

attempt has been made through this research paper to know the reasons of stress among the faculties and the 

ways used by them and the organization to cope with the stress generated at workplace. It is found that 

maximum number of faculties in colleges remains in stress these days. Majority of the faculties try to find 

solution to relieve them from stress. Also the measures suggested in the paper are to overcome stress that affects 

their physical and mental health.  

 

Key Words: Challenges, Competitive, Faculties, Organization, Technological revolution. 

I. INTRODUCTION 

Stress can be defined as the pressure generated because of the contradiction between our environment (external 

and internal) and us, leading to emotional and physical chaos. In our rapidly moving world, it is impossible to 

live without stress, whether you are a student or a working adult. Stress has both positive and negative form, 

depending on person to person perception of the tension between the two forces. It is being observed that a lot of 

human talent and potential is being drained away because of stress and burn out. Workplace stress is the harmful 

physical and emotional response that occurs when there is a poor match between job demands and the 

capabilities, resources, or needs of the worker. These conditions may lead to poor work performance.  

1.1 Stress at workplace 

Workplace stress is the harmful physical and emotional response that occurs when there is a poor match 

between job demands and the capabilities, resources, or needs of the worker. These conditions may lead to poor 

work performance. Job stress is also associated with various biological reactions that may lead ultimately to 

compromised health, such as cardiovascular disease. Stress is a prevalent and costly problem in today‟s 
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workplace. At an average more then 50% of faculties report high levels of stress in every organization. On 

talking with the faculties it was revealed that these days they view their jobs as the number one stressor in their 

lives. Three-quarter of the faculties believe that they face more on-the-job stress than a generation ago. Evidence 

also suggests that stress is the major cause of turnover in organizations. 

 

1.2 Symptoms of Stress  

Absenteeism, escaping from work responsibilities, arriving late, leaving early, etc., deterioration in work 

performance, more of error prone work, memory loss, etc., over-reacting, arguing, getting irritated, anxiety, etc., 

deteriorating health, more of accidents, etc. improper eating habits (over-eating or under-eating), excessive 

smoking and drinking, sleeplessness, etc. 

 

1.3 Sources/Causes of Stress  

Organizational factors- Discrimination in pay/salary structure, strict rules and regulations, Ineffective 

communication, Peer pressure, Goals conflicts/goals ambiguity, more of centralized and formal organization 

structure, Less promotional opportunities, Lack of employees participation in decision-making, Excessive 

control over the faculties by the management. 

Individual factors- There are various expectations which the family members, peer, superior and subordinates 

have from the employee. Failure to understand such expectations or to convey such expectations lead to role 

ambiguity/role conflict which in turn causes  stress. Other individual factors causing stress among employees 

are inherent personality traits such as being impatient, aggressive, rigid, feeling time pressure always, etc. 

Similarly, the family issues, personal financial problems, sudden career changes all lead to stress.  

Job concerning factors- Monotonous nature of job, unsafe working conditions, lack of confidentiality, lack of 

confidence in the organization.  

Extra-organizational factors- Inflation, technological change, social responsibilities and rapid social changes 

are other extra-organizational factors causing stress. 

2. Stress Management:  

Stress management is the need of the hour. However hard we try to go beyond a stress situation, life seems to 

find new ways of stressing us out and plaguing us with anxiety attacks. Moreover, be it our anxiety, mind-body 

exhaustion or our erring attitudes, we tend to overlook causes of stress and the conditions triggered by those. In 

such unsettling moments we often forget that stressors, if not escapable, are fairly manageable and treatable. 

3. Strategies for Managing Stress:  

Organizational strategies for managing stress are encouraging more of organizational communication with the 

faculties so that there is no role ambiguity/conflict. Effective communication can also change employee views. 

Management can use better signs and symbols which are not misinterpreted by the employees; Encourage 

faculty participation in decision-making process. This will reduce role stress; Grant the faculties greater 

independence, meaningful and timely feedback, and greater responsibility; The organizational goals should be 

realistic, stimulating and particular. The faculties must be given feedback on how well they are heading towards 

these goals; Encourage decentralization; Have a fair and just distribution of incentives and salary structure; 
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Promote job rotation and job enrichment; Create a just and safe working environment; Have effective hiring and 

orientation procedure; Appreciate the employees on accomplishing and over-exceeding their targets;  

Individual strategies for managing stress are the employees should make a “to-do” list daily, prioritize the acts 

in the list and plan the acts accordingly. Take regular breaks during work to relax you. By effective time 

management, the employees can achieve their targets timely and can meet work pressures and, thus, avoid 

stress; Do hard work. Strive to achieve your goals but do not do it to the harm of family, health, or peer; Indulge 

in physical exercises. It helps in effective blood circulation, keeps you fit, diverts mind from work pressures; 

Encourage a healthy lifestyle. Take a regular sleep, have plenty of water, have healthy eating habits. Promote 

relaxation techniques such as yoga, listening music and meditation; The faculties should have an optimistic 

approach about their work. They should avoid connections with negative approach people in the organization; 

The faculties should have emotional intelligence at workplace. They should have self-awareness, self confidence 

and self-control at workplace; The faculties should build social support. They should have close connections 

with trustworthy peer who can listen to their problems and boost their confidence level. This social network will 

help them to overcome stress; Counseling is a very good strategy to overcome stress. Through counseling, 

faculties can become aware of their strengths and how to develop those strengths; their weaknesses and how to 

eliminate them; and they can develop strategies for changing their behavior. Find a fun way to release stress, 

such as, cracking jokes, playing games, etc. and do not remain preoccupied with yourself. Turn your focus 

outwards. Help others. This will release some stress. 

4. Objectives  

To study the causes of stress among teaching professionals.  

To study the effect of over load on the stress level of teaching professionals.  

To study the role of stress in interpersonal relationship.  

5.Rationale  

Education, like other services, has become one of the highly competitive sectors in India. The educational 

institutions, since the beginning of this decade, have been facing greater challenges in terms of technological 

revolution, service diversification and global education. This will lead to arising of stress among faculties. The 

researcher chose this topic as a study because human resources are the most vital resource of every organization. 

The employees of organizations particularly educational institutes should be at ease while working. Any kind of 

stress/ pressure directly affects their performance as well as performance of the organization. As the competition 

is increasing day by day, employee stress is also increasing. Every employee wants the luxurious life, high 

income, promotion etc. So there will be lots of burden on them to achieve work related targets. This will 

increase the stress among the employees. Every institute has strong competition with each other hence wants 

greater productivity with proper utilization of resource and high profit. The purpose behind the study is to find 

out the key factors responsible for creating the level of stress. In addition to this the researcher also wants to 

study the cause of  stress and propose remedies to control stress among teaching professionals. 

 

 

6. Review of Literature : 
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S. 

No. 
Variables Literature Support 

1 

Effect of 

working 

environment 

Dayo Akintayo(2012) found that working environment is significantly related to worker‟s 

morale and also working environment is significantly correlated with perceived worker‟s 

productivity.  

2 Work load 

Dr. K. Chandrasekar (2011) found that environmental factors are conducive to work and he 

also found that factors that affect attitude of employees to work are- interpersonal 

relationships control over environment, shift, emotional factors, job assignment, overtime 

duty, extended work.  

3 
Effect of work 

on health 

According to Pratibha Garg (2010This stress manifests in conflict, depression, headaches, 

hypertension, alcoholism and other conditions. The organizations do not only lose money by 

paying medical bills but there is a loss of productivity.  

4 
Stress due to 

work 

R Neelamegam and S Asrafi (2010) in their article said that Stress is a general term applied 

to the pressures felt in life. Stress at work is almost inevitable in many jobs. It has become a 

major buzzword and a legitimate concern of the time.  

5 Overtime 

Kulkarni (2006) in an article Burnout said that rapid change of the modern working life is 

associated with increasing demands of learning new skills, need to adopt to new types of 

work, pressure of higher productivity and quality of work, time pressure and hectic jobs are 

increasing stress among the workforce. Further he added that privatization and globalization 

have ignited mergers, acquisitions and precarious employment.  

6 

Colleagues 

opinion and 

conflict related 

issues 

Brook (1973) reported that qualitative changes in the job create adjust mental problem 

among employees. The interpersonal relationships within the department and between the 

departments create qualitative difficulties within the organisation to a great extent.  

7. Research Design  

The study was of explanatory in nature. The sample size is 200 out of which only 170 responded properly. It 

was collected from the teaching professionals of various colleges situated in Bareilly region. Data was collected 

through self-structured questionnaire. Books, internet web sites, journals etc were used as a source of secondary 

data. MS-Excel was used to list and store the data. Percentage Analysis method was used to analyze and 

interpret results and achieves research objectives. 

8. Findings and Conclusion  

55% of the faculties fear with the fact that lack of quality in their work puts stress on them. It is found that 

maximum number of teaching professionals in colleges remains under stress. 93% teaching professionals feel 

that they are overloaded with work. 80% feel tensed due to their non-achievement of their target of work. 81% 

faculties accepted that they obey the order of the management by sacrificing their important domestic function. 

It indicates fear and stress among faculties. 61% professionals feel stress due to their family related problems. It 
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means such faculties feel greater level of stress as compared to other. 48% of the teaching professionals 

accepted that there is conflict and jealousy among the colleagues. It is a concern for management. 68% faculties 

feel that strategies used by their institutes and organizations to manage stress of employees are effective. 

Majority of the faculties try to find solution to relieve them from stress.70% faculties use YOGA or other ways 

to relieve them from stress. In spite of stress, majority of the employees balance in their social life.  

9. Suggestions  

As most of the employees feel that they feel stress at work, institutes should take positive steps to make their 

faculties free from stress so that they can work with optimum efficiency and effectiveness. Teaching 

professionals of the institutes should be made free from not only fear of output of performance but also from 

other types of fear generating in their minds. Guidance and counseling, quality consciousness awareness 

programs, psychological support can be provided to faculties. Institutes should arrange YOGA camp, meditation 

camp, entertaining programs etc. The working environment should be made clean and safer. There should be 

proper work division among all the faculties. There should be friendly environment from colleagues and 

especially seniors. Faculties should try for quality of performance rather than fear from it 

10. Limitations of Study  

The time period for carrying out the research was short as a result of which many facts have been left 

unexplored. Lack of time and other resources as it was not possible to conduct survey at large level. The study is 

limited to the faculties of selected colleges of Bareilly district and therefore the findings of the study cannot be 

extended to other areas. During collection of the data many faculties were unwilling to fill the questionnaire due 

to lack of time. Respondents were having a feeling of wastage of time for them. Convenient sampling has been 

used in the study and it has its own limitations. Personal bias of the respondents might have crept in while 

answering a few questions. Results of the study may not be generalized. 

11. Scope for Further Studies  

Area of present study can be increased from district level to state level, national level, as well as international 

level; Sample size can be increased; Other demographic details can be added in the future research and Various 

other statistical tests can be used for comprehensive analysis & findings. 
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Appendix Summary of Analysis of Result 

S.No Statement 
Responses  

Yes No Can’t Say 

1 Are you satisfied with the performance you give at your work? 100 30 40 

2 Do you fear about the quality of your performance? 94 30 46 

3 Do you work more than 8 hours? 136 34 - 

4 Do you worry about your colleague‟s opinion about you? 58 56 56 

5 Do you feel stress sometimes? 150 18 2 

6 Is workload the reason of your stress? 159 10 1 

7 Do you get tensed at non achievement of results? 144 24 12 

8 Is there any effect of work on your health? 124 38 8 

9 
You have an important function at your home and if management asks for over time, 

will you agree? 
138 30 2 

10 Is there any conflict among colleagues? 48 32 100 

11 
Are the strategies effective that are used by your institute to manage stress of 

employees? 
68 18 84 

12 Is your social life balanced? 70 82 18 

13 Are you stressed because of your family problem? 104 54 12 

14 Do you try to find any solution for the problem of your Stress? 112 40 18 

15 (IF YES) Do you practice yoga or use any therapy for reducing stress? 70 54 46 

 

Q. 

No. 
Pie Chart 

Q. 

No. 
Pie Chart 
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ABSTRACT 

All STUs operating city buses are running in losses in our country. The world’s largest CNG propelled fleet 

holder, Delhi Transport Corporation is also in reds. The reason being that the cost of operation is enormously 

high and the fare structure approved by the government does not commensurate with the cost of operation. 

Secondly, Delhi has achieved the notorious designation of having the worst air quality in the world. Reports 

show that the PM 2.5 levels in Delhi is 10 times higher than permissible limits prescribed by the WHO. There 

are multiple sources and reasons for deteriorating air quality in Delhi but transport sector contributes 

significantly as per reports by Indian Institute of Tropical Metrology and that of IIT Kanpur. Delhi is home to 

84.75 lakh vehicles (March 2015) which has resulted in this menace of air pollution. Taking stock the 

contribution of the transport sector in the pollution levels, the Government of Delhi decided to take a proactive 

step by restricting half of the private vehicles (4 wheelers) in the city by the Odd/Even System (wherein vehicles 

were restricted from plying based on the last digit of the registration plate) for 15 days (from 8 AM-8PM 

everyday) on a pilot basis starting on Jan 1. Being the nodal officer from Delhi Transport Corporation, the 

undersigned very closely observed and monitored odd even phase of operation and tried to synchronize the 

financial analysis results and the operational impact of the odd even phase and tried to give certain 

recommendations for sustainable operations for Delhi Transport Corporation. These recommendations can also 

be replicated to other urban transport operators in India. 

 

I. INTRODUCTION 

 

The population of Delhi as per census 2011 was 1.67 crore, which as per some estimates is currently 1.82 crores 

(Source: http://www.indiaonlinepages.com/population/delhi-population.html). As per study by Institute of 

Urban Transport, 2014 the motorized per capita trip rate of Delhi is 0.96, translating into 1.61 crore trips. The 

formal public transport is comprised of Delhi Transport Corporation, Cluster Buses and Delhi Metro. The share 

of each of these modes is given in Figure 1.  
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Figure 1: Mode Share 

The Odd even Scheme was implemented in Delhi with the start of New Year, 2016 with effect from 1 January, 

2016 to 15 January, 2016.  It was decided by the Government that private cars with even number will operate on 

even dates and cars with odd numbers will operate on odd dates.  This scheme was applicable from 8 AM in the 

morning to 8 PM in the evening and was not applicable on Saturdays and Sundays.  Special powers were given 

to police as well as the officials of Transport Department to impound/challan the vehicles found deviating from 

the scheme.   

 Delhi government notified its 'odd-even' formula. Announcing the modalities of the plan, which is aimed at 

battling record levels of pollution in the National Capital region, the list of vehicles that would be exempt from 

the scheme was also announced. The list of vehicles that would not have to stay off Delhi's roads on alternate 

days is as under: 

 

1. All CNG-driven vehicles (will need to produce certificate) 

2. Electric vehicles 

3. Hybrid vehicles 

4. Two-wheelers 

5. Vehicles driven by women, with only women passengers 

6. Vehicles driven by women, with children below the age of 12 

7. Those on way to hospital for medical emergency (should carry proof) 

8. Vehicles of physically challenged 

9. Emergency vehicles - Ambulance, fire, hospital, prison, hearse,    enforcement vehicles, etc 

10. President 

11. Vice President 

12. Prime Minister 

13. Chief Justice of India 

14. Speaker of the Lok Sabha 

15. Deputy Chairman of the Rajya Sabha 

16. Deputy speaker of the Lok Sabha 

17. Governors of the states 

18. Lt Governors 
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II. EXISTING CITY BUS OPERATIONS OF DELHI TRANSPORT CORPORATION   (DTC) 

 

DTC operates 4628 buses out of which 3781 are low floor buses(2506 Non AC, 1275 AC buses) 

and 847are standard floor buses plying on 560 bus routes in Delhi carrying average of 35,00,000 

passengers on a daily basis(Source: DTC). 

    

 

Figure 2: DTC Buses 

 

Presently, a stage based (3-4 stage) fare structure is being adopted by DTC.  The fare structure of DTC buses is 

as follows (Table 2.1). 

Table 2.1: Fare structure of DTC bus (Non AC) 

Sl. No. Stage(km) Fare(Rs) 

1 Up to 4 5 

2 4-10 10 

3 >10 15 

Source:http://www.delhi.gov.in/wps/wcm/connect/DOIT_DTC/dtc/all+services/fare+stages+

and+fare+charts 

Table 2.2: Fare structure of DTC bus (AC) 

Sl. No. Stage(km) Fare(Rs) 
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Sl. No. Stage(km) Fare(Rs) 

1 Up to 4 10 

2 4-8 15 

3 8-12 20 

4 >12 25 

    Source:http://www.delhi.gov.in/wps/wcm/connect/DOIT_DTC/dtc/all+service 

s/fare+stages+and+fare+charts 

   

DTC provides buses on Special Hire to Police, Government Departments and Private Parties as per the 

following tariff plan shown in Table 2.3: 

Table 2.3 

S.No. Particulars Standard Floor 

Buses (Rs.) 

Low Floor Non-AC 

Buses  (Rs.) 

Low Floor AC Buses 

(Rs.) 

1. Minimum charges per bus per day Rs. 2000/- 

(excluding detention 

charges) 

Rs. 3000/- 

(excluding detention 

charges) 

Rs. 8000/- (excluding 

detention charges) 

2. Charges per KM (Garage to Garage) 40/- 60/-  75/- 

3. Detention charges per hour  250/- 400/- 800/- 

4. Night charges per bus per night (between 2300 

hrs. to 0400 hours) 

250/- 400/- 600/- 

5. Minimum cancellation charges per bus 500/- 750/- 1000/- 

 

The buses are also provided to schools located in the territory of Delhi and following tariff  as shown in Table 

2.4 is applicable to the schools hiring buses from DTC: 

Table 2.4 

CATEGORY RATE(RS.PER KM.) 

Standard 40/- 

Low Floor Non-AC 60/- 

Low Floor AC 75/- 

 

III. FINANCIAL ANALYSIS 

 

The data for the past 5 years show an increasing trend in the revenue shortfall each year. 
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Table 3.1: Financial Performance Data 

Year Fleet Size(Nos) Passengers Carried 

(Lakh) 

Revenue 

(Rs cr) 

Cost 

(Rs cr) 

Revenue 

Shortfall 

(Rs cr) 

2008 3105 8254 411.19 2129.26 1718.07 

2009 3841 8817 565.76 2675.99 2110.23 

2010 5771 11066 964.54 3251.08 2286.54 

2011 6077 16177 1280.81 3821.08 2540.27 

2012 5602 17072 1328.04 3821.33 2493.29 

Source: Review of Performance of SRTUs, 2014 

 

It is to be noted that the costs are inclusive of capital costs and outstanding interest payments etc. 

 Revenue 

The total revenue for the year 2014-15 is Rs. 1109.86 crore translating into earning per km of Rs. 38.62. 

Earnings from tickets constitute 65% of the total revenue while passes constitute 18% while other 

miscellaneous receipts constitute the balance 17% of the total revenue. 

 

 Operational Cost 

The total operational cost for the year 2014-15 is Rs 2129.22 crores which translates into total operating 

cost is Rs. 74.09/ km The main components of the operating cost are wages and salaries accounting for 62% 

of the total operating cost, fuel (CNG) which accounts for nearly 21% of the operating cost and annual 

maintenance which accounts for nearly 11% of the operating cost  

     

 Revenue Shortfall 

The revenue shortfall for the year 2015 is Rs. 1019.35 crore which translates into a loss of Rs. 35.47/km 

which is being borne by DTC. 

Detailed costs and revenues are illustrated in Annexure -1 

 

Revenue Shortfall is calculated as the difference between the cost of operation and the fare collected. The 

technical fare is the average cost of transporting 1 passenger and is calculated by dividing the total cost of 

operation with the total number of passengers, as per below:  

Technical fare = Total operation costs/total daily passengers=  

Rs 16.67/passenger 

 

 

 

Total Operation Cost (2014-15) Rs 2129.22 Cr 

Total passengers carried(2014-15) 127.75 crores 
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Technical Fare(Rs./passenger) 16.67 

User fare per passenger is the average fare which the user pays for using the 

system= Total Revenue/Total passengers= Rs. 8.69 

Total Revenue (2014-15) Rs 1109.86 Cr 

Total passengers carried(2014-15) 127.75 crores 

User Fare(Rs./passenger) 8.69 

The revenue shortfall per passenger is calculated as the difference between the 

technical fare and the user fare per passenger = Rs 16.67- Rs 8.69= Rs7.98 

In the odd even plan as there was restrictions on private cars to operate on odd and even dates as per the number 

plates of the cars, it has been observed that almost four to five lakhs of cars remain off road daily till the time 

the odd even scheme was in operation.  As a result of this the traffic of Delhi became very smooth and no traffic 

jams were observed on the heavy jamming points like ITO, Chiragh Delhi, Sari Kale Khan Bus Station, 

Connaught Place, Vikas Marg, Azadpur, Punjabi Bagh, Dhaula Kuan and many other points in Delhi where 

huge Traffic jams is observed in peak hours or throughout the day.  Due to coordination among the Government 

Departments and support from the public this scheme was a grant success.   

DTC hired about 2000 buses to cater the extra passengers likely to use public transport due to non operation of 

private cars as per the odd even policy.  Due to restrictions in the operation of private cars in this scheme it has 

been observed that the traffic on the roads have become very smooth and the roads became traffic jam free.  As 

per the comparative data released by DTC for the period during the Odd-Even Scheme was in vogue comparing 

with the months of November & December-2015, substantive  improvement have been observed in the 

operational data during the period the Odd-Even scheme was in operation.   

Due to the road traffic circumstances explained above, it has been observed that the number of trips during the 

fort night when the odd even formula was in vogue has went up by 41%.  The daily earnings have increased up 

to the tune of more than Rs.6 lakhs every day during this fort night.  The fleet of DTC as well as the fleet of 

1236 private buses hired and operated to cater the extra traffic due to restrictions on cars, the number of trips 

and distance covered the percentage of cancellation of trips dropped by 54%.  In routine the number of trips 

scheduled for a day gets cancelled due to variety of reasons including traffic jams every day but during odd even 

formula implementation period the number of cancellation of trips was only 1884 trips.  This number is 

considerably higher in November and December, 2015 which was 4062 and 5428 respectively.  Generally the 

normal efficiency of DTC bus is around 83 to 88% during the months of November and December while the 

same has gone up to 95% during odd even phase.  The immediate impact was also felt on the number of 

passengers carried by DTC buses as well as daily earnings.  The daily passengers went up from 35 lakh to 38 

lakh and the average earning of DTC also increased by Rs.6 lakhs every day.  Earlier the daily earning is 

recorded to the tune of Rs.2.16 crore and Rs.2.18 crore respectively in November and December, 2015.  During 

the Odd even phase the average daily earning had gone up to Rs.2.24 crores.  If the earnings from private buses 

operated under DTC during his phase is added to the earnings of DTC, it has gone up 2.47 crore per day.  The 
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reduction in trip missing is attributed to the reduction of traffic jams on Delhi Roads during the odd even phase 

and accordingly the overall operation efficiency of DTC has also gone up.   

The improvement in the operational area observed during the implementation of odd even scheme as compared 

with that of November 2016 and December 2016 in the following various parameters is tabulated and 

graphically represented are available in the table no. 2.5 to 2.10 and Graph No.3 to 8: 

Buses on Road per Day 

Nov. 2015 DTC 3681 

Dec. 2015 DTC 3712 

1-15 Jan 2016 

DTC 3972 

PO 1236 

Total 5208 

Impact as Compare to Dec. 2015 (No of 

Additional buses Outshedded Daily) 
1496 

Impact   (in %) 40.30% 

Table No.2.5 
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Figure No.3 

\ 

 

 

 

 

Kilometer Efficiency (in %) 

Nov. 2015 DTC 82.84 
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Dec. 2015 DTC 87.58 

1-15 Jan 2016 DTC 95.08 

Impact as Compare to Dec. 2015 7.50 

Table No.2.6 
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Figure No.4 

 

Trips Operated Daily 

Nov. 2015 DTC 31671 

Dec. 2015 DTC 33175 

1-15 Jan 2016 

DTC 38731 

PO 8201 

Total 46932 

Impact as Compare to Dec. 2015 (No of Additional 

Trips operated daily) 
13757 

Impact   (in %) 41.47% 

Table No.2.7 
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Figure No.5 

Trips Cancelled daily 

Nov. 2015 DTC 5428 

Dec. 2015 DTC 4062 

1-15 Jan 2016 DTC 1844 

Impact as Compare to Dec. 2015 (No of trips less 

cancelled daily) 
2218 

Impact   (in %) 54.60% 

Table No.2.8 
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Figure No.6 
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Ridership 

Nov. 2015 DTC 3533000 

Dec. 2015 DTC 3578056 

1-15 Jan 2016 DTC 3836664 

Impact as Compare to Dec. 2015 (No of more 

passengers carried daily) 
258608 

Impact   (in %) 7.23% 

Table No.2.9 
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Figure No.7 

 

Earning per Day 

Nov. 2015 DTC 2,15,98,647 

Dec. 2015 DTC 2,18,27,042 

1-15 Jan 2016 

DTC 2,23,57,686 

PO  23,50,857 

Total 2,47,08,543 

Impact as Compare to Dec. 2015 (Increase 

in Ticketed earning Per day) 
 28,81,501 

Impact   (in %) 13.20% 

Table No.2.10 
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Figure No.8 

 

The metro rail service, DMRC also registered an increase of two lakh in ridership since commencement of the 

policy in Jan 1. App based cab services also registered an increase in bookings with app-based minibus 

service Shuttle reporting that its ridership has doubled from January 1. Cab aggregators like Ola, Uber, etc. also 

came up with ride sharing as an option to commute which saves money and time of users. Also, Delhiites were 

assisted by a number of car-pooling options to tide over the two weeks of restrictions.  Number of cars 

converting to CNG also increased by 60,000 since Jan 1. 

A report by EPIC India and Centre for International Development, Harvard University, analyzing real-time 

vehicle speed data from Uber Delhi revealed that during the odd-even programme, average speeds went up by a 

statistically significant 5.4 per cent. The report also compares pollution trends in Delhi and nearby Gurgaon and 

Noida before and after odd-even. Starting January 1, while absolute pollution levels increased both inside and 

outside Delhi (for atmospheric reasons, as noted by other commentators), the increase in fine particle levels in 

Delhi was significantly less than in the surrounding region. Overall, there was a 10-13 per cent relative decline 

in Delhi.  

Centre for Science and Environment (CSE) reported that the odd-even scheme has resulted in the lowest 

pollution peak compared to the previous high smog episodes this winter. It also says that, Odd and even days in 

Delhi show that even on days without wind, pollution levels declined as opposed to pre-scheme days. The 

scheme has also reduced per capita pollution levels in the city with increase in public transport ridership and 

carpooling. A study on traffic volume and speed survey carried out by School of Planning and Architecture, 

New Delhi, at 11 locations during the first few days of odd and even scheme in Delhi has found that due to 

lowering of traffic volume the travel time has reduced by 35%. 

Strengthened by the success of the scheme and the support from Delhiites who adhered to the 15 day rule, the 

Government has plans to roll out a longer and better planned odd-even exercise in April 2016(April 15-30). The 

biggest impact that the scheme had was on the mindset of commuters, majority of whom wanted the Odd Even 

scheme to be introduced on a permanent basis. These commuters before the launch of the scheme were 

apprehensive about the scheme and were opposing the idea. 
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IV. RECOMMENDATIONS 

  

4.1Charging High Fares:  

DTC should determine its fares based on the technical fares. Revision of fare structure along with automatic fare 

revision formula based on changes in fuel and consumer price index should also be in place.  A scientific 

approach be employed towards fare revision to determine the rise required to absorb increases in the fuel prices 

and staff salaries.  The fare review should be conducted twice a year and must also determine the change 

required.  By adopting this strategy it will be easy to manage gradual increase in fares which also places a 

manageable burden on the users.  

It is an observation in the past that whenever a proposal for fare revision is proposed to the Government is not 

been considered due to socio economic and political reasons.  The last revision of fares of DTC was taken place 

in November 2009.  There was no revision of the DTC fares since last 7 years while the price index and prices 

of fuel, spare parts and cost of salary has gone up drastically which is ultimately adding the bad financial health 

of the Corporation.   

Keeping in view this situation it is recommended that the difference between the technical fare and the fare 

decided by the Government should be subsidised to the Corporation so that image on the financial health should 

not be tarnished in the eyes of the stake holders to the Corporation.   

 

4.2 Operational efficiencies  

need to be encouraged.  It is recommended that the efficiencies of the Corporation can be increased through 

better management.  The following are the points  through which the operational efficiency of the Corporation 

can be enhanced through effective management: 

 

 ITS system needs to be put in place at the earliest to operate efficiently and monitor the operations in an 

efficient manner. In addition, data collection formats for data that is generated from the GPS system should 

be designed scientifically to collect information on various parameters which have profound impact on 

operations. 

 Dynamic Scheduling should be adopted  

 Technique of Short Loops should be adopted in order to minimize bus km and improve the reliability of 

buses 

 Redesigning of Routes: Some routes which perform poorly in terms of performance indicators need to re 

designed 

 Crew scheduling needs to be done in a more scientific way 

 Dispatching  needs to be done in a proper manner so as to prevent bunching  

 Scaling up of the organization: The organization needs to hire more staff to ensure that operations run 

smoothly. 

 Training of drivers on safe and efficient driving techniques. 

 

 

4.3 Alternate Sources of Revenue:  
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Efforts should be made to tap alternate sources of revenue viz. commercial exploitation of land i.e. depots and 

terminals. 

It is recommended that meets to be exploited on the spaces available with DTC to generate funds for the 

organization.  The following points are recommended in this regard: 

 The advertisements through Wall Wraps on the walls of depots, terminals and other units available with 

DTC. 

 AS the depots of DTC are located on prime locations the advertisements through Unipoles in the Depots 

facing towards roads is also a very good option through which large revenue can be earned from the market. 

 Provision of budget hotels on the depots on the viable locations. 

 Advertisements through buses. 

 Construction of Commercial Complexes on the commercially viable located depots like, Vasant Vihar, 

Nehru Place, Hasanpur, Sarojini Nagar, Wazirpur, Subhash Place, Dwarka Depot-2 etc. Huge revenue can 

be generated by constructing Commercial Complexes in these areas.   

 Experience from odd even plan shows that with the reduction of private cars on road, the traffic flow has 

become very smooth during the period of operation w.e.f. 1
st
 Jan., 2016 to 15 Jan., 2016.  Because of this 

the operational efficiency of DTC have improved drastically and various parameters like KM efficiency, 

Operational efficiency, buses on road per day, ridership and earning per day have shown improvements. 

 This clearly shows that there is need to reduce private cars on the roads and there is also need to improve 

Public Transport System so that efficiency of the public transport system can be improved.  This will also 

improve the quality of environment of Delhi. 

 To improve the efficiency of DTC it is also recommended that there should be dedicated tracts for buses on 

the road for which BRT system can be adopted or at least on the road where the construction of BRT is not 

possible, a dedicated bus way can be marked for the operation of buses.  

 Integration between modes of public transport like buses, metro, railways and IPTs.  As on date the 

integration is totally lacking between the various modes of Public Transport in operation.  Integration of 

various modes not only increases the efficiency of Public Transport System but also facilitate convenience 

to the public transport system users. 

 Common Mobility Card.  The concept of Common Mobility Card can attract the private vehicle users to 

Public Transport as it reduces the hassle of purchasing the tickets during the changeover to various modes 

of transport. Accordingly, it is recommended that at the first stage at least Common Mobility Card be 

introduced for the public transport system users in buses and metro. 

 

V. INFERENCE 

 

It is recommended that a multi-pronged strategy of having higher fares, adopting measures to improve 

operational efficiencies and exploring alternate sources of revenue and experiences gathered during operation of 

odd even formula from 1
st
 January to 15

th
 Jan., 2016 be adopted to address the issue of revenue shortfall. A step 

initiated on the above recommendations will certainly boost up the revenue of the DTC   and cuts the costs and 

ultimately     the corporation will reach the breakeven at the first instance and can also earn profits in the long 

run. 
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Ticketed earning 196.6 26.9 397.0 25.9 677.5 25.1 100.8 20.1 208.7 26.9 418.4 26.2 627.1 26.4 730.8 25.4 

less passenger tax 0.00 0.00 0.00 0.00 0.00 0.00 1.32 0.26 0.77 0.10 1.26 0.08 2.03 0.09 3.34 0.12 

Net Ticketed Earning  196.6 26.9 397.0 25.9 677.5 25.1 99.55 19.9 207.9 26.8 417.2 26.1 625.1 26.3 727.4 25.3 

Contract Service (School Buses 

etc) 0.02 0.00 31.92 2.08 58.66 2.17 26.72 5.35 0.02 0.00 31.92 2.00 31.94 1.35 58.66 2.04 
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tickets 58.43 8.01 40.82 2.66 110.6 4.10 12.01 2.40 58.43 7.55 41.45 2.60 99.88 4.21 111.9 3.89 

Reimbursement concessional 

passes 15.50 2.13 57.48 3.75 89.03 3.30 16.05 3.21 15.50 2.00 57.48 3.60 72.99 3.08 89.04 3.10 

Total Traffic Earning  270.6 37.0 527.2 34.4 935.9 34.6 154.3 30.8 281.8 36.4 548.0 34.3 829.9 35.0 987.0 34.3 

Sale of scrap. Mtl./Buses 0.00 0.00 0.00 0.00 11.36 0.42 12.16 2.43 0.00 0.00 0.00 0.00 0.00 0.00 12.16 0.42 

Interest Earned on Equity/Plan 

Loan 8.10 1.11 16.04 1.05 31.58 1.17 7.96 1.59 8.45 1.09 16.56 1.04 25.01 1.05 32.97 1.15 

Interest earned 0.93 0.13 1.83 0.12 3.61 0.13 0.91 0.18 0.97 0.12 1.89 0.12 2.86 0.12 3.77 0.13 

Advertisement fee 1.16 0.16 2.30 0.15 4.53 0.17 1.07 0.21 1.16 0.15 2.30 0.14 3.46 0.15 4.53 0.16 

Rent Receipt 7.85 1.08 15.54 1.01 30.60 1.13 7.72 1.54 8.18 1.06 16.05 1.00 24.23 1.02 31.95 1.11 

Penalties LFB 8.21 1.13 16.25 1.06 24.47 0.91 0.00 0.00 8.56 1.11 16.78 1.05 25.34 1.07 25.34 0.88 

Passenger Composite fine 1.31 0.18 2.60 0.17 5.12 0.19 1.21 0.24 1.31 0.17 2.60 0.16 3.91 0.17 5.12 0.18 

I.D Charges from passes 0.63 0.09 1.25 0.08 2.46 0.09 0.58 0.12 0.63 0.08 1.25 0.08 1.88 0.08 2.46 0.09 

Other misc receipt 1.11 0.15 2.20 0.14 4.34 0.16 1.09 0.22 1.16 0.15 2.27 0.14 3.43 0.14 4.52 0.16 

Total Misc. Income  29.31 4.02 58.02 3.79 118.0 4.37 32.69 6.54 30.42 3.93 59.71 3.74 90.13 3.80 122.8 4.27 

Total Income  299.9 41.1 585.2 38.1 1053 39.0 187.0 37.4 312.3 40.3 607.7 38.0 920.0 38.8 1109 38.6 
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ABSTRACT 

Knowledge in finance and planning for finance are essential for each and everyone may be for a school going 

kid or a retired person. It is necessary to teach youth about personal financial planning and gaining knowledge 

in financial literacy to improve their own money management skills and to become financially responsible 

adults. The increasing social pressure to enjoy a more luxurious lifestyle in college and in high schools among 

the students, their ‘‘Just Do It’’ attitude and competitive consumption for immediate fulfillment are the reasons 

that students are more likely to spend borrowed rather than earned money. By creating awareness among youth 

on financial literacy, it effectively will increase youth financial knowledge and consumption skills and attitudes 

towards credit. 

 

Key words: Budget, Financial Literacy, Financial Planning, Financial Education, Savings 

 

I. INTRODUCTION\ 

 

Knowledge in finance and planning for finance are essential for each and everyone may be for a 

school going kid or a retired person. The more early you acquire knowledge on finance, the better it 

is. Financial literacy is the ability to use knowledge and skills to make effective and informed money 

management decisions. Gaining the knowledge and developing the skills to become financially 

literate. It is necessary to teach youth about personal financial planning and gaining knowledge in 

financial literacy to improve their own money management skills and to become financially 

responsible adults. Parents know how to teach their children to have great dental hygiene habits, they 

know how to teach their children to do well in school, and they know how to teach their children to 

get along with others.  But they don‟t teach their children the basics of finance and the children don‟t 

have the awareness for financial education. 
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Financial Literacy refers to knowledge and skills related to money management. It includes the ability 

of balancing the cheque book, manage a credit card, prepare a budget, takeout a loan and buy 

insurance (Jacob, Hudson & Bush, 2000). 

Financial literacy is defined as “one‟s knowledge of facts, concepts, principles, and technological 

tools that are fundamental to being smart about money.” (Garman & Gappinger, 2008).  Financial 

literacy is a measure of an individual‟s knowledge of financial concepts and his ability to use that 

knowledge to make critical decisions in the money management process. The ability to manage 

personal finances has become increasingly important in today‟s world.  

The increasing social pressure to enjoy a more luxurious lifestyle in college and in high schools 

among the students, their „„Just Do It‟‟ attitude and competitive consumption for immediate 

fulfillment are the reasons that students are more likely to spend borrowed rather than earned money.  

At the same time, the parents are also compelled to get used to the virtual money transactions due to 

their children‟s lifestyles heavily influenced by Internet.  In general, all the public, especially middle 

class salaried people must plan for long-term investments for their retirement and children‟s 

education. They must also decide on short-term savings and borrowings for a vacation, down payment 

for house, car loan etc. Additionally, they must manage their own medical and life insurance needs.  

IMPORTANCE OF BEING FINANCIALLY LITERATE: 

The role of financial educator falls primarily on parents, guardians and other adults in the home. For 

many adults, however, talking about money is similar to talking about other challenging subjects. 

Unsure of where to begin and worried about saying the wrong thing, many adults simply avoid 

conversations about money. This is often made worse by adults' lack of confidence in their own 

handling of finances. It is important for adults to remember that, even if they are not financial rock 

stars themselves, they have experience and perspective on their sides, and can draw both from their 

financial mistakes and successes to share essential knowledge and skills to their children.  

There are three primary benefits to being financially literate. Financial literacy plays “a key role in 

preventing individuals from becoming involved with fake financial transactions or engaging in 

financially destructive behavior”. Financial literacy is also advantageous for wealth creation and 

proper investment. Several studies show that people who are more financially literate tend to be better 

at retirement planning, accumulating wealth and avoiding debt. In fact, “people who develop financial 

plans tend to be 10 to 15 percent wealthier than those who do not” (Palmer, 2008). Finally, “a 

financially literate electorate is more able to understand microeconomic problems and make informed 

decisions related to fiscal and monetary policies than an electorate that has not undergone financial 

education” (Levin, 2012). This indirectly reflects in the formation of a government in a democratic 

country which in itself will be an indication of the country‟s progress. 
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NEED OF FINANCIAL KNOWLEDGE FOR YOUTH:  

Good financial management requires adequate technical skills and the mastery of basic financial 

concepts. Financial literacy also involves the mastery of basic emotional skills and practical outlook. 

One should have knowledge of financial management much earlier in life rather during college days 

itself. Students must become proficient in exhibiting self‐discipline, flexibility to financial setbacks 

and willingness to delay enjoyment in the face of temptation and easy credit opportunities. At the 

same time, students now a day are leaving the college with a job opportunity and they will have the 

financial freedom immediately after their studies. In this view, financial literacy helps them to spend 

wisely and to have a secured life.  

YOUTH’S SOURCES OF MONEY: 

An important concept for youth to understand is that throughout their lives, they will have money 

coming in and money going out. Income is any money that comes in; money goes out to pay 

for expenses - the goods and services that we need and want.  

Income = money comes in (allowance, gifts, jobs etc.) 

Expenses = money goes out (goods and services you buy) 

The following are the common sources of money of youth:  

1) Pocket money 

2) Scholarships 

3) Income from part-time job 

4) Borrowing 

5) Savings etc.  

Most of the cases in India, parents support their children till they complete their higher education. 

Since most of the students live away from their parents during higher education, hence they have to 

make a financial decision on whether to save, spend or invest based on their financial knowledge. By 

assessing the financial literacy level of the students, we can understand better about the financial 

habits and behaviors of the students who would be potential citizens of the country in future. In some 

cases, youth now a day are more cautious while spending their money. They prepare simple budget so 

that they plan for the future expenditure. They should essentially have a basic knowledge in the 

preparation of a simple budget. First, they should know the sources/ money they have and second, 

they should know the expenditure. Based on the surplus (Total money minus total expenditure) they 

can plan for the savings.  

 

SPENDING BEHAVIOR OF YOUTH: 

The spending behavior of youth combined with their limited understanding of money management 

promotes habits that may lead to costly financial mistakes today and in the future.  Youth being 
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exposed to latest technology, they try to lead lavish life and tend spend more money on luxuries. 

Youth are more likely to spend their money on doing things with friends, cloths, music, on food, 

entertainment and electronic games etc. More options were added for college students as they have 

different expenses.  

The following are the common expenses of youth: 

1) Food 

2) Clothing 

3) Electronic gadgets 

4) Outings 

5) Entertainment etc. 

TEACHING FINANCIAL LITERACY TO YOUTH: 

It is necessary to teach basic financial education to youth. They should know spending plan which is 

also known as a budget, is an outline of anticipated income and expenses that can be used to track 

actual cash flow. A budget is an important financial tool that can help youth in the following way: 

 Plan for expenses: Short-term expenses happen in the immediate next month, and mid-term 

expenses occur in between one month and a year, long-term expenses are longer than one year. 

 Spend wisely: If they are spending more than they earn, something will have to change, viz., they 

have to earn more, spend less or a combination of the two. If they earn more than they spend, they 

should determine what to do with the surplus. 

 Save for future goals: Helping the youth to save money aside for future expenses. With a budget, 

they can identify areas of extra spending and allocate that money towards future goal. 

 Develop lifelong money management skills. It is priceless to learn as a teenager how to save for a 

goal. For most people, this is not as simple as setting aside a certain portion of money each 

income; it usually involves making spending choices, and prioritizing savings over wants. 

Some advantages of financial education are:  

  Helps build a secure financial future.  

  By incorporating emergencies in your financial plan you are ready to face unseen circumstances 

head on and help them to be prepared for financial emergencies  

  People who are financially literate are cautious to buy financial products that they do not 

understand and thus do not buy them.  

  Financial education is effective and helps people to move closer to their goals  

  Makes a more responsible individual with a disciplined approach to money and helps people 

from overspending and inculcates a habit of savings and investment  

 

II. CONCLUSION 
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Today‟s college students face a difficult economic climate and financial literacy will be critical as 

they begin to navigate their college careers and work towards a successful financial life after 

graduation. It is also emphasized that the importance of learning simple personal finance practices, 

such as following a budgeting and creating financial goals, when it comes to students‟ financial self-

efficacy and exhibiting positive financial behaviors. Institutions should focus scarce resources 

towards arming their students with the skills and confidence to learn more about their financial 

situations and take control of their financial futures. Teaching students the basics through online 

education, campus workshops or one-on-one sessions will help students to form positive financial 

behaviors and set them up for a lifetime of financial success. 

Financial literacy in India is on the positive side now. Recent developments in education have 

increased the awareness in schools for financial education in teaching and learning programmes. By 

creating awareness among youth on financial literacy, it effectively will increase youth financial 

knowledge and consumption skills and attitudes towards credit. A plan of action is required for 

integrating financial education into state standards, training teachers, implementing curriculum, 

verifying behavioral impacts, widening disciplinary expertise and input. A big improvement in 

financial knowledge of individuals is necessary. This is possible with appropriate financial education 

programs targeted at right people at right time.  
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ABSTRACT 

Under water acoustic communication is a technique of sending and receiving signals below water using 

acoustic waves. For acoustic wave devices, we monitor the change in oscillation frequency when the device 

responds to the input stimulus. The input stimulus could be physical such as a changing pressure, temperature, 

or stress. It could be chemical such as a particular gas concentration or simply the presence of a chemical 

agent. It could also be biological. Examples of which could be the concentration of particular type of bacteria, 

the presence of a biological agent, or even the concentration of antibodies for a particular type of disease. 

Finally, it could also be electrical such as the strength of an electric or magnetic field or a changing 

conductivity. An acoustic network finds its applications in various areas like environmental monitoring, 

surveillance applications or monitoring of ocean phenomena (ocean bio-geo-chemical processes, water 

streams, pollution, etc).Under water communication is difficult due to factors like multi-path propagation, time 

variations of the channel, small available bandwidth, Doppler spread and strong signal attenuation. Since 

communication is difficult in under water networks, cross layer architecture is optimal. In this paper, we discuss 

how cross layer design architecture improves communication of acoustic networks. Cross layer architecture 

includes traditional layers i.e. Physical layer, Data link layer, Network layer, Transport layer and Application 

layer, and a three management planes which include a power management plane, a coordination plane and a 

localization plane.  

 

Keywords: Acoustic networks, challenges, cross layer architecture, power management 

 

I. INTRODUCTION 

 

The still largely unexplored vastness of the ocean, covering about two-third of the surface of earth, has 

fascinated humans for as long as we have records for. First, the Earth is a water planet and its viability as a base 

for life is dependent on waters ability to dissolve substances and its ability to significantly transport those 

substances by both diffusion and advection. To assess the aqueous environment and its role and function, it is 

therefore necessary to identify the multiple inputs and reservoirs that interact. This calls for the need of large-

scale long-term and distributed data acquisition network for periodic oceanographic monitoring. Second, for the 

past several centuries, the ocean has played an increasingly important role in transportation and military 

campaign. In emergent event investigations, e.g., for marine incidents (especially involved with chemical 

pollution and oil spill) and military demands (for example submarine attacks and submarine hunting), the state 
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of-the-art in communication technology has significantly surpassed the state-of-the-art of physical investigation 

in regard to effectiveness and efficiency. This calls for the need of building a large-scale data acquisition 

network for time-critical aquatic applications. 

It is worth pointing out that while all the research on underwater networking so far has followed the traditional 

layered approach for network design, it is an increasingly accepted opinion in the wireless networking 

community that the improved network efficiency, especially in critical environments, can be obtained with 

cross-layer design approaches. These techniques will entail a joint design of different network functionalities, 

from modem design to MAC and routing, from channel coding and modulation to source compression and 

transport layer, with the objective to overcome the shortcomings of a layered approach that lacks of information 

sharing across protocol layers, forcing the network to operate in a suboptimal mode. For this reason, while for 

the sake of clarity in the following sections we present the challenges associated with underwater sensor 

networks following the traditional layered approach, we believe that the underwater environment particularly 

requires for cross-layer design solutions that allow a more efficient use of the scarce available resources. 

 

II. CHALLENGES IN ACOUSTIC NETOWRKS 

 

Underwater acoustic communications are mainly influenced by path loss, noise, multi-path, Doppler spread, 

and high and variable propagation delay. All these factors determine the temporal and spatial variability of the 

acoustic channel, and make the available bandwidth of the Under Water Acoustic channel (UW-A) limited and 

dramatically dependent on both range and frequency. Long-range systems that operate over several tens of 

kilometers may have a bandwidth of only a few kHz, while a short-range system operating over several tens of 

meters may have more than a hundred kHz bandwidth. In both cases these factors lead to low bit rate.                                                                    

Underwater acoustic communication links can be classified according to their range as very long, long, medium, 

short, and very short links. Acoustic links are also roughly classified as vertical and horizontal, according to the 

direction of the sound ray. As shown after, their propagation characteristics differ consistently, especially with 

respect to time dispersion, multi-path spreads, and delay variance. In the following, as usually done in oceanic 

literature, shallow water refers to water with depth lower than 100 m, while deep water is used for deeper 

oceans. 

The factors that influence acoustic communications in order to state the challenges posed by the underwater 

channels for underwater sensor networking are- 

 

2.1Path loss 

 Attenuation. Is mainly provoked by absorption due to conversion of acoustic energy into heat, which 

increases with distance and frequency. It is also caused by scattering an reverberation (on rough ocean 

surface and bottom), refraction, and dispersion (due to the displacement of the reflection point caused by 

wind on the surface). Water depth plays a key role in determining the attenuation. 

 Geometric Spreading. This refers to the spreading of sound energy as a result of the expansion of the 

wavefronts. It increases with the propagation distance and is independent of frequency. There are two 

common kinds of geometric spreading:  spherical (omni-directional point source), and cylindrical 

(horizontal radiation only). 
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2.2Noise 

 Man made noise. This is mainly caused by machinery noise (pumps, reduction gears, power plants, etc.), 

and shipping activity (hull fouling, animal life on hull, cavitation), especially in areas encumbered with 

heavy vessel traffic.  

 Ambient Noise. Is related to hydrodynamics (movement of water including tides, current, storms, wind, 

rain, etc.), seismic and biological phenomena. 

 

2.3 Multi-path 

 Multi-path propagation may be responsible for severe degradation of the acoustic communication signal, 

since it generates Inter-Symbol Interference (ISI).  

 The multi-path geometry depends on the link configuration. Vertical channels are characterized by little 

time dispersion, whereas horizontal channels may have extremely long multi-path spreads.  

 The extent of the spreading is a strong function of depth and the distance between transmitter and receiver. 

 

2.4 High delay and delay variance 

 The propagation speed in the UW-A channel is five orders of magnitude lower than in the radio channel. 

This large propagation delay (0.67 s/km) can reduce the throughput of the system considerably.  

 The very high delay variance is even more harmful for efficient protocol design, as it prevents from 

accurately estimating the round trip time (RTT), which is the key parameter for many common 

communication protocols. 

 

2.5 Doppler spread 

 The Doppler frequency spread can be significant in UW-A channels, causing a degradation in the 

performance of digital communications: transmissions at a high data rate cause many adjacent symbols to 

interfere at thereceiver, requiring sophisticated signal processing to deal with the generated ISI.   

 The Doppler spreading generates: i) a simple frequency translation, which is relatively easy for a receiver to 

compensate for; ii) a continuous spreading of frequencies, which constitutes a non-shifted signal, which is 

more difficult for a receiver to compensate for. 

 If a channel has a Doppler spread with bandwidth B and a signal has symbol duration T, then there are 

approximately BT uncorrelated samples of its complex envelope. When BT is much less than unity, the 

channel is said to be under spread and the effects of the Doppler fading can be ignored, while, if greater 

than unity, it is overspread 

 Memory:  

Underwater sensors need to have large memory compared to terrestrial sensors as the underwater channel is 

intermittent.  

 

Most of the described factors are caused by the chemical-physical properties of the water medium such as 

temperature, salinity and density, and by their spatio-temporal variations. These variations, together with the 

wave guide nature of the channel cause the acoustic channel to be temporally and spatially variable. In 
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particular, the horizontal channel is by far more rapidly varying than the vertical channel, in both deep and 

shallow water. 

 

III. TRADITIONAL LAYER OF UW ACOUSTIC COMMUNICATION 

 

An underwater sensor network poses unique characteristics in networking as compared with the terrestrial 

networks. In this section, the challenges imposed by the underwater sensor network are discussed. Presentation 

of the issues in this section is done with respect to the physical layer, data link layer, network layer, transport 

layer and application layer. 

 

PHYSICAL LAYER 

The communication media that can be chosen for underwater sensor networks are radio frequency waves or 

optical wave or acoustic wave. The main objective of underwater acoustic communication is to overcome 

performance limitations observed in dispersive channel and also improve bandwidth efficiency. Attenuation 

occurs due to transmission from one place to another. Loss occurred due to reflections and refractions from sea 

bottom as speed of sound wave changes from one location to another. The received signal power might vary due 

to propagation medium(Ex: tides) 

Modulation Techniques used in UW Acoustic networks- 

Frequent Shift Keying (FSK) – FSK is the earliest form of modulation used for more advanced forms of UAC 

by acoustic modems. FSK usually employs two distinct frequencies to modulate data. For example Frequency 

F1 to indicate bit 0 and frequency F2 to indicate bit 1. Hence a binary string can be transmitted by alternating 

these two frequencies depending on whether it is a 0 or 1. The biggest challenge FSK faces in UAC is multi path 

reflections. 

Phase Shift Keying (PSK)- 

Phase-shift keying (PSK) is a digital modulation scheme that conveys data by changing (modulating) the phase 

of a reference signal (the carrier wave). PSK uses a finite number of phases, each assigned a unique pattern of 

binary digits. Usually, each phase encodes an equal number of bits. Each pattern of bits forms the symbol that is 

represented by the particular phase. 

Other Modulation techniques that can be used in UAC are- 

 Frequency Hopped Spread Spectrum (FHSS) 

 Direct Sequence Spread Spectrum (DSSS) 

 Frequency and Pulse-position modulation (FPPM and PPM) 

 Multiple Frequency Shift Keying (MFSK) 

 Orthogonal Frequency-Division Multiplexing (OFDM) 

Coherent Modulation Techniques such as PSK and QAM are used because of their powerful digital processing. 

But these coherent communications are difficult because of Doppler Spread and Time Varying Multi path. 

Issues to be addressed 

-It is necessary to design and develop inexpensive transmitter/receiver modems for underwater communications.  

-Low complexity, higher  bit rate modulation techniques to be designed 

Data link Layer 
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There is no need for MAC protocols in existing small scale acoustic networks as the sensors are sparsely 

separated and point to point communication is sufficient. But the applications requiring dense deployment of 

sensors in UWSN scenario needs design of an efficient medium access protocol to control communication 

among users. Most existing MAC protocols are radio based and assume that signal propagation delay between 

nodes is negligible but propagation delay is more in underwater networks. The propagation delay of sound in 

water is five times more than that of radio in air and also bandwidth capacities of acoustic channels are very low 

compared to RF channels. Hence the MAC protocols for underwater networks should consider long propagation 

delay, low available bandwidth, energy efficiency and node mobility. Some of the protocols are as follows. 

Multiple Access Techniques can be roughly divided into two main categories- 

1. Contention free protocols – FDMA, CDMA, TDMA 

2. Non- Contention free protocols-  

Random Access- ALOHA, Slotted ALOHA 

Carrier Sense Access- CSMA 

Collision avoidance with Handshaking Access – MACA, MACAW 

FDMA 

It cannot be used in Under Water ASN because FDMA gives narrow bandwidth channels which are vulnerable 

in ASN as limited BW results in fading. 

TDMA 

TDMA divides the channels into time slots and separated by time guards. So, it is very difficult for the 

underwater communication to be properly communicated during its time slot due to its characteristics. So, 

TDMA is not suitable for UW-ASN communication. 

CDMA 

CDMA allows different channels to communicate on complete frequency band and the devices are being 

differentiated by pseudo noise codes. So, CDMA is a promising protocol for the UW-ASN communication. 

 ALOHA 

Aloha protocols do not try preventing collisions but it detects collisions. For UW-ASN, there are more collisions 

and so it requires more retransmissions and thus reduces network capacity. So it is not suitable for UW-ASN. 

CSMA 

CSMA Protocols senses the Channel before sending the packets to the receiver. If the channel is busy, it doesn’t 

allow the sender to send any packets. So, this protocol avoids collisions at sender site but not at the receiver site 

because of some hidden and exposed terminals. 

CONTENTION BASED TECHNIQUES 

These techniques use RTS/CTS handshake mechanisms in shared medium access. But its impractical to use 

them in under water due to large delay of RTS/CTS control packets, high propagation delay and high variability 

in transmission of control packets and hence it is difficult to identify start and stop time of control packets of 

various stations. So, this protocol is not suitable in underwater. 

 In the underwater networks all these mechanisms should be modified and used. 

 Main focus in Medium ACCESS layer is to have energy-latency tradeoff’s. Ex: S-MAC is one such 

protocol but cannot be used where there is sparse deployment of sensors. 

Issues to be addressed 
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 In case CDMA is adopted, it is necessary to design access codes with high auto-correlation and low 

cross-correlation properties to achieve minimum interference among users. This needs to be achieved 

even when the transmitting and receiving nodes are not synchronized.  

 Research on optimal data packet length is needed to maximize the network efficiency.  

 It is necessary to design low-complexity encoders and decoders to limit the processing power required 

for forward error correction (FEC) functionalities.  

 Researchers should evaluate the feasibility and the energy-efficiency of non convolution error control 

coding schemes.  

 Distributed protocols should be devised to reduce the activity of a device when its battery is depleting 

without compromising on network availability.  

Network Layer 

The function of network layer is to find path from source to the destination taking into account many 

characteristics of the channel such as long propagation delay, energy of the nodes. There has been intensive 

study to find the route from source to the destination in different gateways of underwater sensor networks[11]. 

But because of the quite different nature of underwater environment there are several difficulties that need to be 

addressed for existing underwater networks. Routing Protocols that have been designed for Adhoc wireless 

networks have many drawbacks when applied in under water networks due to its different nature. So, some 

routing protocols that can be used in Acoustic networks can be classified into 3 categories. 

1. Proactive Protocols- (DSDV, OSLR)- These protocols minimizes message latency induced by route 

discovery by broadcasting route-update packets. This increases signaling overhead. So, this protocol is not 

suitable for under water acoustic networks. 

2.  Reactive Protocols-(AODV, DSR) – These protocols initiates a route discovery procedure only when a 

route is needed. But this protocol also increases signal overhead due to flooding of packets. This is very 

unsuitable for underwater networks because this protocols still amplifies the delay and latency. 

3. Geographical Routing Protocols- (GPSR, PTKF) – These protocols establish source-destination paths by 

leveraging localization information. i.e. A node selects a neighbor based on its location  and the destination 

location. (This should be developed as a energy minimization protocol) 

 Routing protocols should be developed as a combination of minimizing Signaling overhead and latency. 

 Routing schemes that account for the 3D underwater environment should be developed. 

Transport Layer 

The function of transport layer in any kind of the network is to provide reliable connectivity from end to end, 

congestion and flow control. The transport layer of underwater sensor network is totally unexplored area. 

Existing transport protocols for wireless networks always focus on energy efficient networking solutions with 

always on connectivity between communication end points and short link delays. A transport layer protocol 

needs to perform flow control and congestion control. UW-ASN necessities a new event transport reliability 

notion other than traditional approaches.  

Event-to-Sink Reliable Transport (ESRT) protocol is proposed to achieve reliable event detection with 

minimum energy expenditure. However, the ESRT mechanism relies on spatial correlation among event flows 

which may not be easily leveraged in underwater acoustic sensor networks.  
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A complete transport layer solution for the underwater environment should fulfill the following design 

principles:  

Shadow zones: Although correct handling of shadow zones requires assistance from the routing layer, a 

transport protocol should also handle the shadow zones.  

Minimum energy consumption: A transport protocol should be explicitly designed to minimize the energy 

consumption.  

Rate-based transmission of packets: A transport protocol should be based on rate based transmission of data 

units as it allows nodes flexible control over the rates.  

Out-of-sequence packet forwarding: Packets should be continuously forwarded to accelerate the packet 

delivery process.  

Timely reaction to local congestion: A transport protocol should adapt to local conditions immediately, to 

decrease the response time in case of congestion. Thus, rather than sinks, intermediate nodes should be capable 

of determining and reacting to local congestion.  

Cross-layer-interaction-based protocol operation: Losses of connectivity or partial packet losses (i.e., bit or 

packet errors) should trigger the protocol to take appropriate actions. Therefore, unlike in the layered 

communications paradigm, transport protocol operations and critical decisions should be supported by the 

available information from lower layers.  

Reliability: A hop-by-hop reliability mechanism surfaces as a prevalent solution as it provides energy efficient 

communication. However, there should also be mechanism to guarantee the end-to-end reliability.  

SACK-based loss recovery: Many feedbacks with ACK mechanisms would throttle down the utilization of the 

bandwidth-limited channel unnecessarily. Thus, the notion of selective acknowledgment (SACK), which helps 

preserve energy, should be considered for loss scenarios where it is not possible to perform error recovery at 

lower layers only.  

Issues to be addressed: 

 A protocol is to be designed that decreases response time during congestion. 

 During link failures, transport layer should be capable of collecting the information from lower layers 

and should react to the link failures appropriately so as to deliver the message to particular destination. 

 A protocol should avoid unnecessary acknowledgements as battery power of sensor nodes is a major 

concern. 

Application Layer 

The function of application layer is to provide a network management protocol that makes hardware and 

software detail of the lower layers transparent to management applications [12]. The functionalities include 

identification of communication partners, determining resource availability and synchronizing the 

communications, assign tasks and to advertise events and data. 

Not much effort has been made to address the specific needs of the underwater acoustic environment. Instead of 

designing a complete new set of protocols, one can modify existing protocols of ground-based wireless 

networks to meet the underwater acoustic network (UAN) needs. Thus, it is necessary to understand the 

application areas and the communication issues for UANs, and to apply its uniqueness into the existing 

application protocols. 

Application Layer in under water Acoustic communication should address- 
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 A protocol is to be designed that can categorize the data that it captures and segregates its application and 

then processes it accordingly. 

 

IV. CROSS LAYER DESIGN FOR UNDER WATER ACOUSTIC NETWORKS 

 

A protocol stack for UW-sensors should combine power awareness and management, and promote cooperation 

among the sensor nodes. It should consist of physical layer, data link layer, network layer, transport layer, and 

application layer functionalities. The protocol stack should also include a power management plane, a 

coordination plane, and a localization plane. The power management plane is responsible for network 

functionalities aimed at minimizing the energy consumption (e.g., sleep modes, power control, etc.). The 

coordination plane is responsible for all functionalities that require coordination among sensors, (e.g., 

coordination of the sleep modes, data aggregation, 3D topology optimization, etc.). The localization plane is 

responsible for providing absolute or relative localization information to the sensor node, when needed by the 

protocol stack or by the application. 

 

Diagram of Cross Layer Architecture 

 

 

Fig.1: Cross layer architecture 

 

Power Management Plane 

The power management plane is responsible for managing power level of a sensor node for sensing, processing, 

transmission and reception, which can be implemented by employing efficient power management techniques at 

different protocol layers. For example, at the MAC layer, a sensor node can turn off its receiver when there is no 

data to transmit and receive. 

Nodes record the physical parameters like pressure, humidity, temperature etc. and communicate them to further 

network. While designing a node, computational energy and communication energy is to be considered at 

energy source level. Many earlier literature state that there is much energy consumption in communication than 

data acquisition. Handling of transceiver plays a significant role in overall power consumption by a node in its 

lifetime. Transceiver has four stages of battery consumption: Transmission, Receiving, Idle/Inactive and 

sleeping (off). These different stages consume different amount of power. Transceiver can be configured to 

switch in between these four stages as desired by routine because most of the time transceiver does not transfer 

or receive the data hence can be switched to sleep or idle mode to save the power. 
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Power consumption can be minimized/ managed by 

 ZigBee is a specification, defines a set of high level protocols for low cost and low energy Wireless 

Personal Area Networks (WPANs). It does not require infrastructure i.e. no need for access point. It is 

employed principally for monitoring or control tasks which require low cost, reliability, security and 

low power consumption (long battery life) where high range or high rate communication is not needed. 

 A mechanism to be implemented that can recharge the battery of a sensor node through the currents in 

underwater. 

 

Coordination Plane 

The coordination plane determines how a node behaves according to the data received from the communication 

plane and management plane. After sensing an event, sensors communicate their readings with each other. At 

each sensor node, the exchanged data are submitted to the coordination plane for decisions. Accordingly, 

sensors are able to coordinate among themselves on a higher level sensing task. Moreover, sensor-sensor 

coordination may also be required to determine nodes which will not transmit data, to perform multi hop routing 

and data aggregation, and, most importantly, to select actor(s) to which sensor data will be transmitted. 

In under water acoustic communication, 

 A communication protocol to be designed such that duplicate data that is generated by different sensor 

nodes not be processed and transmitted. It decreases unnecessary computation and reduces power 

consumption of sending duplicate data.  

Localization Plane 

Node localization is required to report the origin of events, assist group querying of sensors, routing and to 

answer questions on the network coverage. So, one of the fundamental challenges in wireless sensor network is 

node localization. There are many localization procedures for the terrestrial sensor networks. The protocols have 

to be redesigned for the underwater networks. 

 

V. CONCLUSION 

 

Underwater networks of sensors have the potential to enable unexplored applications. These potential 

applications will be made viable by enabling communications among underwater devices. Underwater Acoustic 

Sensor Networks will consist of sensors and vehicles deployed underwater and networked via acoustic links to 

perform collaborative monitoring tasks. In this paper, the basic conceptual architecture of underwater acoustic 

sensor network is discussed. The challenges posed by the underwater channel, characteristics of the underwater 

channel are also discussed. By the literature survey, I conclude that research on the underwater sensor network 

is still in the developing stage. There is a scope for designing a better protocol for power management and 

communication in underwater networks. 
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ABSTRACT 

This paper studies two stage specially structured flow shop scheduling problem in which the processing times 

are associated with their respective probabilities including job-block criteria. The optimization criteria are the 

makespan and the utilization time of machines. An algorithm is proposed to minimize the total elapsed time and 

the utilization time of machines simultaneously. The algorithm is validated by a numerical illustration. 
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I. INTRODUCTION 

 

Scheduling is a form of decision making that plays a crucial role in manufacturing and service industries. 

Scheduling is the determination of order of various jobs (tasks) to be processed on number of machines with the 

objective to optimize some function. Better scheduling system has significant impact on cost reduction, 

increased productivity, customer satisfaction and overall competitive advantage. Scheduling leads to increase in 

capacity utilization, improves efficiency and thereby reduces the time required to complete the jobs and 

consequently increases the profitability of an organization in present competitive environment. 

In general flow shop scheduling problem if n-jobs are to be processed on m-machines then the number of 

possible schedules are (  The objective is to find the optimal sequence of jobs such that the processing of 

jobs is completed in minimum time. Johnson [1] developed the heuristic algorithm for two and three stage 

production schedule for minimizing the makespan. Palmer [2] gave a heuristic algorithm for sequencing jobs to 

minimize the total elapsed time. Cambell et al. [3] considered minimization of mean flow time for n-jobs and m-

machines. J.N.D. Gupta [4] gave an algorithm to find the optimal schedule for specially structured flow shop 

scheduling.  

When certain ordering of the jobs to be processed is prescribed either by technological constraint or by 

externally imposed policy the concept of job-block is significant. The concept of introducing an equivalent job 

for a block of distinct but finite jobs was studied by Maggu and Das [5]. Anup [6] studied two machine flow 

shop problem with equivalent job for an ordered job-block. Singh, Kumar and Gupta [7] studied the optimal 

three stage production schedule in which processing time and set up time both were associated with probabilities 
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including job-block criteria. Gupta, Sharma and Shashi Bala [8] studied specially structured two stage flow shop 

problem to minimize the rental cost of machines under pre-defined rental policy in which the probabilities have 

been associated with processing time. Gupta et al. [9] studied two stage flow shop scheduling with job-block 

criteria and unavailability of machines using branch and bound technique. 

 In this paper n 2 specially structured flow shop scheduling problem with job-block criteria has been taken up. 

Two machine specially structured flowshop scheduling problem has been considered due to its applications in 

real life as there are cases when the processing time of jobs on machines does not take random values but follow 

some specific structural conditions. The objective of the study is to obtain an optimal sequence of jobs to 

minimize the utilization time of machines in case of specially structured two stage flow shop scheduling 

problem with job-block criteria and to develop a new heuristic algorithm, an alternative to the traditional 

algorithm proposed by Johnson’s [1] to find the optimal sequence to minimize the total elapsed time and the 

utilization time of machines simultaneously.  

 

II. PRACTICAL SITUATION 

 

For optimal utilization of available resources there must be a proper scheduling system for the resources and this 

makes scheduling a highly important aspect of manufacturing systems. In our day to day working in factories 

and industrial units different jobs are processed on various machines. The practical situation of specially 

structured flow shop scheduling occurs in banking, offices, educational institutions, factories and industrial 

concern. In textile industry we see that different types of fabric are produced using different types of yarn. Here, 

the time taken in dying of yarn on first machine is always less than the weaving of yarn on the second machine. 

In two machine problem the jobs are required to be processed on machines A, B in specified order. The concept 

of job-block defines an equivalent job for a block of distinct but finite number of jobs and is required to include 

certain prescribed ordering of the jobs to be processed. The job-block represents the relative importance and 

group binding of jobs.  

 

III. NOTATIONS 

 

The following notations have been used throughout the paper: 

:   Sequence of n- jobs obtained by applying Johnson’s algorithm.  

k:  Sequence of jobs obtained by applying the proposed algorithm, k = 1, 2, 3, ------. 

Mj:  Machine j, here j= 1, 2. 

aij:   Processing time of i
th

 job on machine Mj. 

pij:   Probability associated to the processing time aij. 

Aij:  Expected processing time of i
th

 job on machine Mj. 

tij ( k):  Completion time of i
th

 job of sequence k on machine Mj. 

T ( k):   Total elapsed time for jobs 1, 2, --------, n for sequence k. 

Iij ( k):   Idle time of machine Mj for job i in the sequence k. 
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Uj ( k):  Utilization time for which machine Mj is required for sequence k. 

Aij ( k):  Expected processing time of i
th

 job on machine Mj for sequence k.  

 

IV. ASSUMPTIONS 

 

The assumptions for the proposed algorithm are stated below: 

a) Jobs are independent to each other. Let n jobs be processed thorough two machines M1 and M2 in order M1 

M2. 

b) Machine breakdown is not considered. 

c) Pre-emption is not allowed. Once a job is started on a machine the process on that machine cannot be 

stopped unless the job is completed. 

d) Expected processing times Ai1 and Aj2 for jobs i and j must satisfy the structural       conditions viz. Ai1 ≥ 

Aj2 or Ai1 ≤ Aj2 for each i and j. 

e) Each job has two operations and each job is processed through each of the machine once and only once. 

f) Each machine can perform only one task at a time. 

g) A job is not available to the next machine until and unless processing on the current machine is completed. 

h) The independency of processing times of jobs on the schedule is maintained. 

i) Only one machine of each type is available. 

j)  , 0 ≤  ≤ 1 

k)  Jobs i1, i2, -----------------, ih are to be processed as a job block (i1, i2, -----------------, ih) showing priority of 

job i1 over i2 etc. in that order. 

 

V. DEFINITION 

 

(a) Completion time of i
th

 job of sequence k on machine Mj is defined as 

      tij ( k) = max (ti−1, j,  ti, j−1) + Aij ; 2.j   

(b) The processing times Aα1 and Aα2 for the equivalent job α for the job block (r, m) on the guidelines of 

Maggu and Das [1977] are defined as:  

     Aα1 = Ar1 + Am1 – min (Am1, Ar2) 

     Aα2 = Ar2 + Am2 – min (Am1, Ar2) 

 

VI. PROBLEM FORMULATION 

 

Let n-jobs (i = 1, 2, -----------, n) be processed on two machines Mj (j = 1, 2) in the order M1M2. Let aij be the 

processing time of i
th 

job on j
th
 machine with probability pij such that 0 ≤ pij ≤ 1 and  = 1. Let Aij be the 

expected processing time of i
th 

job on j
th

 machine. Let α denote the equivalent job for the ordered job block (r, 

m) of jobs r, m in this order. Our aim is to find the sequence { } of jobs which minimizes the total elapsed time 
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and hence the utilisation times of machines. The mathematical model of the problem in matrix form can be 

stated as: 

Table -1 

 

                                                                      

Mathematically, the problem is stated as:  

     Minimize T ( k) and hence 

     Minimize U2 ( k) such that α = (r, m)    

 

VII. PROPOSED ALGORITHM 

 

Step 1: Calculate the expected processing times Aij given by Aij = aij × pij. 

Step 2: Take equivalent job α for the job block (r, m) and calculate the processing time Aα1 and Aα2 on the 

guidelines of Maggu and Das [5] as follows:  

                           Aα1 = Ar1 + Am1 – min (Am1, Ar2) 

                           Aα2 = Ar2 + Am2 – min (Am1, Ar2) 

Step 3: Define a new reduced problem with the processing times Ai1 and Ai2 as defined in step 1 and jobs (r, m)  

replaced by single equivalent job α with processing time Aα1 and Aα2 as defined in step 2. 

Step 4:  Check the structural conditions: Ai1 ≥ Aj2 or Ai1 ≤ Aj2 for each i and j. If the structural conditions hold 

good go to Step 5 other wise modify the problem. 

Step 5: Obtain the job J1 (say) having maximum processing time on 1
st
 machine and job Jn (say) having 

minimum processing time on 2
nd

 machine. If J1 ≠ Jn then put J1 on the first position and Jn at the last position and 

go to step 7 otherwise go to step 6. 

Step 6: Take the difference of processing time of job J1 on M1 from job J2 (say) having next maximum 

processing time on machine M1. Call this difference as G1. Also take the difference of processing time of job Jn 

on machine M2 from job Jn-1 (say) having next minimum processing time on M2. Call this difference as G2. If G1 

≤ G2 then put Jn on the last position and J2 on the first position otherwise put J1 on 1
st
 position and Jn-1 on the last 

position. Now follow step 7. 

Step 7: Arrange the remaining jobs between 1
st
 job J1 (or J2) & last job Jn or (Jn−1) in any order; thereby due to 

our structural conditions we get sequences 1, 2 … s of jobs each having same elapsed time. Let  = (say). 

Step 8: Compute in - out table for the sequence . 

Step 9: Compute the total elapsed time T ( k). 

Jobs Machine M1 Machine M2 

i ai1 pi1 ai2 pi2 

1 a11 p11 a12 p12 

2 a21 p21 a22 p22 

3 a31 p31 a32 p32 

- - - - - 

n an1 pn1 an2 pn2 
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Step 10: Calculate the utilization time U2 of 2
nd

 machine for k, given by 

                        U2 ( k) = T ( k) – A11 ( k).  

 

VIII. NUMERICAL ILLUSTRATION 

 

Consider 6 jobs to be processed on 2 machines with jobs 3 and 5 forming one job block (3, 5) in this order. The 

processing times with respective probabilities are given in the following table. Minimize the total elapsed time 

and hence the utilization time of machines given that 

α = (3, 5) is the equivalent job block for jobs r = 3 and m = 5. 

Table: 2 

Jobs Machine M1 Machine M2 

i ai1 pi1 ai2 pi2 

1 21 0.1 10 0.1 

2 10 0.2 9 0.2 

3 27 0.1 5 0.3 

4 20 0.2 12 0.1 

5 26 0.2 8 0.2 

6 27 0.2 14 0.1 

 

Solution: As per step 1: The expected processing times for machines M1 and M2 are as per the table below: 

Table: 3                               

Jobs Machine M1 Machine M2 

i Ai1 Ai2 

1 2.1 1.0 

2 2.0 1.8 

3 2.7 1.5 

4 4.0 1.2 

5 5.2 1.6 

6 5.4 1.4 

                                                                     

As per step 2: Expected processing times Aα1 and Aα2 for the equivalent job block α = (3, 5) are calculated as: 

                                       Aα1 = Ar1 + Am1 – min (Am1, Ar2)          (Here r=3 & m=5) 

                                              = 2.7 +5.2 – min (5.2, 1.5) 

                                              = 7.9 −1.5 = 6.4                                               

                                       Aα2 = Ar2 + Am2 – min (Am1, Ar2) 

                                              = 1.5 +1.6 – min (5.2, 1.5) 

                                              = 3.1 −1.5 = 1.6                                               

As per step 3: The reduced problem is defined below: Here α = (3, 5) 
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Table: 4 

Jobs Machine M1 Machine M2 

i Ai1 Ai2 

1 2.1 1.0 

2 2.0 1.8 

α 6.4 1.6 

4 4.0 1.2 

6 5.4 1.4 

                                                                    

As per step 4: We see that Ai1 ≥ Aj2 for each i and j and thus the structural relations hold good. 

As per step 5: The  = 6.4 is for job α i.e. J1 = α. Also,  = 1.0 is for job 1   i.e. Jn = 1. Since 

J1 Jn, so we put J1 = α on the first position and Jn = 1 on the last position 

Therefore the optimal sequences as per step 7 are:  

     1 = 3 – 5 − 2 – 4 – 6 – 1; 2 = 3 − 5 – 2 – 6 – 4 – 1; 3 = 3 – 5 − 4 – 2 – 6 – 1; 

   4 = 3 − 5 – 4 – 6 – 2 – 1; 5 = 3 – 5 − 6 – 2 – 4 – 1; 6 = 3 − 5 – 6 – 4 – 2 – 1; 

Due to our structural conditions the total elapsed time is same for the above six possible sequences 

, -----------, . Let = (say).  

As per step 8: The in-out table for sequence  = 3 – 5 − 2 – 4 – 6 − 1 is: 

Table: 5 

Jobs Machine M1 Machine M2 

i In-Out In-Out 

3 0.0 − 2.7 2.7 − 4.2 

5 2.7 − 7.9 7.9 − 9.5 

2 7.9 − 9.9 9.9 − 11.7 

4 9.9 − 13.9 13.9 − 15.1 

6 13.9 − 19.3 19.3 − 20.7 

1 19.3 − 21.4 21.4 − 22.4 

 

As per step 9: The total elapsed time = T ( )    = 22.4 units 

As per step 10: Utilization time of machine M2, U2 ( ) = (22.4 – 2.7) units 

          = 19.7 units  

 

Remarks 

If we solve the same problem by Johnson’s [1] method we get the optimal sequence as 

      = 2 − α – 6 – 4 − 1  

     = 2 – 3 – 5 − 6 – 4 − 1.  

The in – out flow table for sequence  is:  

Table: 6       
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Jobs Machine M1 Machine M2 

 i In  -  Out        In  -  Out 

2 0.0 − 2.0 2.0 − 3.8 

3 2.0 − 4.7 4.7 − 6.2 

5    4.7 − 9.9 9.9 − 11.5 

6 9.9 − 15.3 15.3 − 16.7 

4    15.3 − 19.3 19.3 − 20.5 

1   19.3 − 21.4 21.4 − 22.4 

                                                          

Therefore, the total elapsed time, T ( ) = 22.4 units. 

Utilization time of machine M2, U2 ( ) = (22.4−2.0) units. 

         = 20.4 units. 

IX. CONCLUSION 

 

From TABLE: 6 we see that the utilization time of machine M2 is U2 ( ) = 20.4 units with makespan of 22.4 

units. However, if the proposed algorithm is applied the utilization time of machine M2 as per TABLE: 5 is 

U2 ( k) = 19.7 units with the same makespan of 22.4 units. Hence, the proposed algorithm for specially 

structured two stage flow shop scheduling problem with processing time associated with probabilities including 

job-block criteria is more efficient as it optimizes both the makespan and utilization time of machines 

simultaneously. 
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ABSTRACT 

The retinal fundus photograph are widely used in the diagnosis and treatment of various eye diseases such as 

Diabetic Retinopathy, glaucoma etc. Diabetic Retinopathy is the leading cause of blindness in the working age 

population. If the disease is detected and treated early, many of the visual losses can be prevented. An efficient 

detection of anatomical structures in retinal images is the fundamental step in an automated retinal image 

analysis system. This paper presents an algorithm for the segmentation of blood vessel and localisation of fovea. 

The blood vessels are detected using kirsch operator. The fovea is identified by finding the darkest region in the 

image following the priori geometric criteria based on anatomy of human eye. The candidate region of fovea is 

defined an area circle. The detection of fovea is done by using its spatial relationship with blood vessel.  The 

algorithm is evaluated against a carefully selected database of 139 ocular fundus images. The system achieves 

an accuracy of 90.7% for the fovea. 

 

Keywords: Blood Vessels, Fovea, Fundus Images, Kirsch Operator, Macula, 

I. INTRODUCTION  

 

Macula is an oval shaped highly pigmented, located roughly in the center of the retina, temporal to the optic 

nerve. It is a small and highly sensitive part of the retina responsible for detailed central vision. The fovea is at the 

centre of the macula. Fig.1 shows Fundus image with the main parts of normal fundus are marked. With a limited 

search space around the optic disc, the fovea was located using matching correlation [1], [3] use a modified 

version of the method described by Pinz et al. [4] to localize the fovea. In this method, a square region of interest 

with sides 1.5 and centered at a point that is 1.75 temporal, and 0.5 below the center of the optic disk is 

constructed. The darkest pixels inside the region of interest are detected as the pixels having intensities less than a 

threshold. The largest connected component from this segmented result is detected, and a new ROI centered on 

the centroid of this component is constructed. The ROI is smoothed, and the thresholding operation is repeated 

with a new threshold. The centroid of the largest component obtained from the thresholding is the estimate of the 

center of the fovea. This two-step approach helps to localize the fovea even in images which are very dark with 

low relative contrast. However, the algorithm fails in certain rare cases. When there is a dark pathology very near 

the fovea, or when the fovea appears bright instead of being dark, the algorithm could produce erroneous results. 

Other methods described in the literature include the work of Goldbaum et. al. [5] who fixed the position of the 

fovea relative to the optic disk; Li and Chutatape [6] who estimated the position of the fovea by extracting the 

points on the main blood vessels and fitting a parabola with the optic disk as the focus. 
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Fig 1.Fundus image with the main parts of normal fundus. 

The fovea is then located at two disk diameters from the optic disk on the main axis of the parabola. [2] The 

center of the fovea was usually located at a distance of approximately 2.5 times the diameter of the optic disc, 

from the center of the optic disc. It was the darkest area of the fundus image, with approximately the same 

intensity as the blood vessels. The fovea was first correlated to a template of intensities. The template was chosen 

to approximate a typical fovea. The location of maximum correlation between the template and the intensity 

image, obtained from the intensity-hue-saturation transformation, was chosen as the location of the fovea, subject 

to the condition that it be an acceptable distance from the optic disc and in a region of darkest intensity. The 

criteria deciding the existence of the fovea were a correlation coefficient more than 0.5 and a location at the 

darkest area in the allowed neighborhood of the optic disc. Digital images were obtained at a resolution of 

570x550 with 256 grey levels for each red, green, blue pixel element. A typical digital color fundus image 

contrast at the center of retinal images tended to be of good quality but diminished towards the periphery. A pre-

processing technique was applied to minimize this effect, thus producing a more uniform image. Non uniform 

illumination is especially a problem in retinal imaging due to a combination of factors including the difficulty of 

achieving uniform illumination through narrow lens even with the fully dilated pupil, due to instrument 

limitations such as the ring-shaped illumination pattern, and due to imaging along various illumination axes, that 

are different from the optical axis of the eye. When comparing images taken at different times for changes, one 

must compensate for this spatially non uniform illumination. 

Several illumination correction techniques have been described in the literature. These methods are based on 

adaptive histogram equalization [7], Gamma correction, Gamut mapping [8] and Retinex based algorithms [9]. 

Methods used for correcting the illumination problem in change detection systems include linear and nonlinear 

background correction [17-21], homomorphic filtering [11]–[14], and surface fitting [15]. [16] Proposed a novel 

algorithm, named “Iterative Robust Homomorphic Surface Fitting (IRHSF)” that combines the advantages of 

homomorphic filtering and surface fitting, and exploits retina-specific information such as the vasculature, optic 

disk, fovea, and lesions, to estimate the retinal reflectance in a robust manner. 

 

II.METHODS 

2.1 Pre-processing of colour retinal images 

This process includes local contrast enhancement and green band extraction of the digital fundus image. If 

necessary, color standardization to reduce the variation of retinal color found in a racially heterogeneous patient 

sample may be applied. The local contrast enhancement function provides large contrast enhancement for an 
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initially small σ (poor contrast) and little contrast enhancement for an initially large σ (high contrast). As a result 

of local contrast enhancement, the dark area is brighter and clearer showing more detail. 

 

2.2 Recognition of main retinal components: Fovea 

The fovea is a small depression on the fundus, which is like a deep-red or red-brown color in color retinal images. 

It is temporal to and slightly below the optic disk. The fovea is the darkest part in most of the retinal images, 

while it is not obvious in some images due to high illumination or being covered by the lesions. Its geometrical 

relation to other structures is employed to locate the fovea robustly. The candidate region of fovea is defined as an 

area of circle. The main features of a fundus image were defined as the optic disc, fovea and blood vessels. 

Retinal blood vessels are one of the most important components in ophthalmic diagnosis. As the network of the 

retinal blood vessels doesn't change very much over time, detecting abnormalities such as venous looping or 

beadings is critical for early treatment, as they are, in most cases, indications of potentially sight-threatening 

retinopathy. In order to utilize these usual characteristics of retinal blood vessels, it is very important to obtain 

their locations and shapes accurately. In many of the reported studies on automatic fundus image analysis and 

diagnosis normal components within the image, such as blood vessels or fovea, are detected and identified before 

starting abnormal component detection. Pathologies such micro aneurysms or hemorrhages, located close to 

blood vessels, may be misclassified as blood vessels and removed in the pre-processing, resulting in reduced 

specificity of pathology detection and hence possible misdiagnosis. Accurate retinal blood vessel extraction is 

therefore required as a pre-processing component of an automatic diagnosis/screening system. The main blood 

vessel is obtained as the thickest and largest blood vessel emanating from the optic disk by kirsch operator. The 

Kirsch edge operator is particularly useful for this task because it assigns each edge a value, which is higher for 

the sharper ones .The entire course of the main blood vessel is obtained (from the image of the thicker vessels) 

by looking for its continuity from the optic disk.  Hough transform a technique capable of finding geometric 

shapes within an image, is employed to localize the fovea. Hough transform was applied only to pixels on or 

close to the retinal vasculature in a binary image of the vasculature obtained by kirsch method. The fovea is a 

dark region located in the center of the macula region of the retina. It commonly appears in microaneurysms and 

hemorrhages detection results much as the optic disk does in exudates detection results. The fovea is detected 

using the location of curvature of the main blood vessel. This vessel is modeled as a parabola. The vertex of the 

parabola is taken as the pixel on the main blood vessel that is closest to the center of the optic disk circular mask. 

The fovea is located approximately between 2 to 3 optical disk diameter (ODD) distances from the vertex, along 

the main axis of the modeled parabola and is taken as the darkest pixel in this region. The physical diameter of 

the optic disc is about in the range of 1.5mm to 1.8 mm, on average. The region of the fovea is taken to be 1 

optic disk diameter of the detected fovea location. 

III. RESULTS 

 

We have tested proposed algorithm on 139 fundus images using Matlab.  Fig 2 shows the results of the proposed 

algorithm for fundus images in GUI format. We have used publicly available database DRIVE, diaretdb1 and 

diaretdb0. In Fig.3 some of the results from above mentioned database for the gray scale images are shown. The 
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proposed method achieves an average accuracy of 90.7% summarizes the results of fovea localisation for all 

databases as shown in Table 1. We have presented a simple but effective algorithm for localization. 

 

Table 1 :  Performance of Proposed Algorithm 

Feature Number of tested 

Images 

Accuracy 

Fovea 139 90.7% 

 

 

 

 

 

  

Fig 2.Results for DRIVE, diaretdb0   and     diaretdb1    images 
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Fig 3.Some more results from above mentioned database 

VI. CONCLUSION  

 

In this study computer based algorithms are used to detect the main region: Fovea of the fundus without any 

intervention from an operator. The accuracy of the detection is high for the fovea (Especially when the image 

contained the whole fovea area). It is hoped that the detection of this regions will aid the examination of fundus 

disorders. The fovea is missed in a number of cases but usually when there is poor centration of the fovea in the 

image. This can be easily remedied by more careful fundus photography. The detection of the major blood vessels 

is performed using kirsch method. To detect feature of retinopathy minimal preprocessing is employing. The 

preprocessing used in this study improves the efficiency of the computer analysis.  

V. FUTURE SCOPE 

5.1 Predicting the Severity of Disease with distance of exudates from fovea 

In diabetic maculopathy, fluid rich in fat and cholesterol, leaks out of damaged blood vessels. If fluid and 

cholesterol accumulates near the center of the retina (the macula) it can cause distortion and permanent loss of 

central vision. There are the two types of maculopathy eye disease:  Non-Clinically Significant Macular Edema 

(NCSME). In this stage the patient will not realize that he is affected, because there are no visible symptoms. 

Exudates start to leaks, and the retina becomes boggy like a sponge but the patient’s vision is not seriously 

affected, because the locations of the exudates are far away from the fovea. The distribution of the exudates 
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lesions about the fovea can be used to predict the severity of Diabetic macular edema. The International Council 

of Ophthalmology lists 5 levels for Diabetic Retinopathy based on these criteria: none, mild, moderate, severe, 

and proliferative. In the Clinically Significant Macular Edema (CSME) stage, most of the retinal blood vessels 

are damaged and the leakage area becomes bigger. The exudates leak out and this liquid concentrates very close 

to the fovea. The visibility is greatly affected, because the detected image cannot be focused on the macula 

properly. The exudates occurring in the macular region are more dangerous and require immediate medical 

attention than the ones farther away. Similarly, the size, count and distribution of microaneurysms and 

hemorrhages are also used to predict the severity of DR. A computer- based system for the identification of 

CSME, non-CSME and normal fundus eye images appropriate macula detection is most important. 
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ABSTRACT  

In this paper we discuss the various challenges of Big Data and problem arises due to continuous explosion of 

data resulting from the likes of social media and other online sources to gain access to deeper analysis of their 

data.  This paper discusses two of the comparison of Hadoop Map Reduce and the recently introduced Apache 

Spark – both of which provide a processing model for analyzing big data. Although both of these options are 

based on the concept of Big Data, their performance varies significantly based on the use case under 

implementation. Data growing at very high speed and is having very large volume. Presently, to assemble the 

large volume of dataset at lesser cost, storage technology and data collection has made it possible for any  

organization. 

 

Keywords: Hadoop,  HDFS , MAPREDUCE, SPARK , Big data analytics. 

 

I. INTRODUCTION 

 

Big data is the name used every where now a days in distributed paradigm on web. As the name shows it is the 

collection of sets of very huge amount of data in terabytes, pet bytes etc. associated with systems as well as 

algorithms used to analyze this massive data. [5] Big Data is a collection of data sets so large and complex that 

it becomes difficult to process using on-hand database management tools.[1] For instance, an International Data 

Corporation (IDC) report predicts that, from 2005 to 2020, the global data volume will grow by a factor of 300, 

from 130 Exabyte to 40,000 Exabyte, representing a double growth every two year.[2] IBM indicates that 2.5 

Exabyte data is formed every day that is extremely tough to investigate. The estimation about  the generated 

data is that till 2003 it was represented about  5 EB  of  data,  then  until  2012  is  2.7  ZB  of data and till 2015 

it is expected to increase 3 times.[3] The need of Big Data  comes from the big Companies like yahoo, Google, 

facebook etc for the purpose of analysis of big amount of data which is in unstructured form. Traditional data 

management and analysis systems are based on the relational database management system (RDBMS). It is 

evident that the traditional RDBMS could not handle the huge volume and heterogeneity of Big Data. For 

solutions of permanent storage and management of large-scale disordered datasets, hadoop distributed file 

systems and NoSQL (Not Only SQL) Databases are good choices [7] 

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 

 

210 | P a g e  
 

Big-data system faces a series of technical challenges, including: First, due to the variety of disparate data 

sources and the sheer volume, it is difficult to collect and integrate data with scalability from distributed 

locations. For instance, more than 175 million tweets containing text, image, video, social relationship are 

generated by millions of accounts distributed globally [4]. Second, big data systems need to store and manage 

the gathered massive and heterogeneous datasets, while provide function and performance guarantee, in terms of 

fast retrieval, scalability, and privacy protection. For example, Facebook needs to store, access, and analyze over 

30 petabytes of user generate data .  

Third, big data analytics must effectively mine massive datasets at different levels in real-time or near real-time 

- including modeling, visualization, prediction, and optimization - such that inherent promises can be revealed to 

improve decision making and acquire further advantages.[5] 

 Big Data analysis, including Google's MapReduce, Yahoo's PNUTS , Microsoft's SCOPE , Twitter's Storm and 

spark, LinkedIn's Kafka  and Walmart. Also, several companies, including Facebook, both use and have 

contributed to Apache Hadoop (an open-source implementation of MapReduce) and its ecosystem.[6] 

 

II. CHARACTERISTICS OF BIG DATA 

 

The characteristics of the big data depends on the three factors which includes Data Velocity, Data Volume   

and Data Variety. Big Data is not just about the size of data but also includes data variety and data velocity. 

these are the five V’s of the Big data.[1] 

2.1 Volume: Big data denotes its massive character, i.e. a huge amount of information involved. Data is ever-

growing day by day of all types ever Kilo Byte, Mega Byte, Peta Byte, Yotta Byte, Zetta Byte, Tera Byte of 

information. The data results into massive files. Excessive volume of information is main issues of storage. 

This main issue is resolved by reducing storage value. Data volumes are expected to grow more than 50 

times by 2020.  

2.2  Variety: Data sources (even in the same field or in distinct) are extremely heterogeneous. The files comes 

in various formats and of any type, it may be unstructured or structured such as text, audio, log files, videos 

and more. The varieties are endless, and the data enters the network without having been quantified or 

qualified in any way.[2] 

 

Fig-1 Five V’s of Big Data 
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2.3 Velocity: The data comes at high speed. Sometimes one minute is too late so big data is time sensitive. 

Most organisations data velocity is main challenge. The credit card transactions and social media messages 

done in millisecond and data generated by this putting in to databases. 

2.4 Value: Which addresses the requirement for valuation of enterprise data? It is a most important V in big 

data. Value is main buzz for big data because it is important for IT infrastructure system, businesses to store 

large amount of values in database.  

2.5 Veracity: The increase in the range of values typical of a large data set. When we dealing with high 

volume, velocity and variety of data, the all of data are not going 100% correct, there will be dirty data. Big 

data and analytics technologies work with these types of data. 

 

III. BIG DATA ANALYTICS 

 

Big data analytics is the process of using analysis algorithms running on powerful supporting platforms to 

uncover potentials concealed in big data, such as hidden patterns or unknown correlations. According to the 

processing time requirement, big data analytics can be categorized into two alternative paradigms.[13] 

 

Fig-2 Taxonomy of Big data analytics 

3.1 Batch Processing: In the batch-processing paradigm, data are first stored and then analyzed. MapReduce 

has become the dominant batch-processing model. The core idea of MapReduce is that data are first divided into 

small chunks. Next, these chunks are processed in parallel and in a distributed manner to generate intermediate 

results. The final result is derived by aggregating all the intermediate results.[12 This model schedules 

computation resources close to data location, which avoids the communication overhead of data transmission. 

The MapReduce model is simple and widely applied in bioinformatics, web mining, and machine learning 

 

3.2  Streaming Processing: The start point for the streaming processing paradigm  is the assumption that the 

potential value of data depends on data freshness. Thus, the streaming processing paradigm analyzes data as 

soon as possible to derive its results. In this paradigm, data arrives in a stream. In its continuous arrival, because 

the stream is fast and carries enormous volume, only a small portion of the stream is stored in limited memory. 

One or few passes over the stream are made to find approximation results. Streaming processing theory and 

technology have been studied for decades. Representative open source systems include Spark, Storm .[9] The 
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streaming processing paradigm is used for online applications, commonly at the second, or even millisecond, 

level. 

 

IV. BIG DATA ANALYTICS TOOLS 

 

In This we have two mode of data processing. One is batch processing mode which uses the Mapreduce 

framework of Hadoop and second is streaming mode which is real time processing uses the Spark for data 

processing. 

 

4.1 Hadoop 

Hadoop is a Programming framework used to support the processing of large data sets in a distributed 

computing environment.[3] Hadoop was developed by Google’s Mapreduce that is a software framework where 

an application break down into various parts. The Current Apache Hadoop ecosystem consists of the 

Hadoop Kernel, Mapreduce, HDFS and numbers of various components like Apache Hive, 

HBase and Zookeeper, pig, Oozie, spark. In this there are lots of components of Hadoop but I am going to 

explain HDFS and Spark as storage and processing purpose. In this HDFS is used for the storage of large data 

set and processing is used by Mapreduce and Spark. There are some shortcoming in Mapreduce so that spark is 

a new component that overcome the Mapreduce issues. 

4.1.1 Hadoop Distributed File System – HDFS 

Hadoop includes a fault‐tolerant storage system called the Hadoop Distributed File System, or HDFS. 

Filesystem  that manage the storage across a number of machine are called distributed Filesystem. It is applied 

when the amount of data is too much for a single machine.   

 

Fig- 3: HDFS Architecture 

The role of HDFS is to split data into smaller blocks and distribute it throughout the cluster. The name node 

stores the metadata for the Name Node .Name Nodes keeps track of the state of the Data Nodes.. Name Node is 

also responsible for the file system operations etc.[8] 

 

 

 

4.1.2 Mapreduce 
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MapReduce is a programming framework for distributed computing which was created by Google using the 

divide and conquer method to break down complex big data problems into small units of work and process them 

in parallel. MapReduce can be divided into two stages:[11] 

  

 

Fig-4 Map Reduce Architecture and Working 

 The Map Reduce programming model consists of two functions, map () and reduce (). Users can implement 

their own processing logic by specifying a customized map() and reduce() function. The map () function takes 

an input key/value pair and produces a list of intermediate key/value pairs. The Map Reduce runtime system 

groups together all intermediate pairs based on the intermediate keys and passes them to reduce() function for 

producing the final results.[9] 

Map Reduce can be divided into two steps:    

a) Mapper Step 

Mapper maps input key/value pairs to a set of intermediate key/value pairs. Maps are the individual tasks 

that transform input records into intermediate records. The transformed intermediate records do not need to 

be of the same type as the input records. A given input pair may map to zero or many output pairs 

b) Reducer Step:  Reducer has 3 primary phases: shuffle, sort and reduce. 

1. Shuffle: Shuffling is a phase on intermediate data to combine all values into a collection associated to same 

key. After this there will be no duplicate key in intermediate data. 

2. Sort: The set of intermediate keys on a single node is automatically sorted by Hadoop before they are 

presented to the Reducer. Sorting is done because of Box Classes. The shuffle and sort phases occur 

simultaneously; while map-outputs are being fetched they are merged. 

3. Reduce: Shuffled and sorted output data of mapper is provided to Reducer. In this phase the reduce(Writable 

Comparable, Iterator,  Output Collector, Reporter) method is called for each <key, (list of values)> pair in the 

grouped inputs. 

 

 

4.3. APACHE SPARK 
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Apache Spark is a lightning-fast cluster computing technology, designed for fast computation. Spark is a next 

generation paradigm for big data processing developed by researchers at the University of California at 

Berkeley. It is an alternative to Hadoop which is designed to overcome the disk I/O limitations and improve the 

performance of earlier systems. The major feature of Spark that makes it unique is its ability to perform in-

memory computations. It allows the data to be cached in memory, thus eliminating the Hadoop’s disk overhead 

limitation for iterative tasks. Spark is a general engine for large-scale data processing that supports Java, Scala 

and Python and for certain tasks it is tested to be up to 100× faster than Hadoop MapReduce when the data can 

fit in the memory and up to 10× faster when data resides on the disk.[11] 

 

Fig-5 Spark Framework 

It can run on Hadoop Yarn manager and can read data from HDFS. This makes it extremely versatile to run on 

different systems The Spark developers have also proposed an entire data processing stack called Berkeley Data 

Analytics Stack (BDAS) . At the lowest level of this stack, there is a component called Tachyon which is based 

on HDFS. It is a fault tolerant distributed file system which enables file sharing at memory-speed (data I/O 

speed comparable to system memory) across a cluster. It works with cluster frameworks such as Spark and 

MapReduce.  

There are three ways of Spark deployment as explained below.  

1. Standalone: Spark Standalone deployment means Spark occupies the place on top of HDFS(Hadoop 

Distributed File System) and space is allocated for HDFS, explicitly. Here, Spark and MapReduce will 

run side by side to cover all spark jobs on cluster.  

2. Hadoop Yarn: Hadoop Yarn deployment means, simply, spark runs on Yarn without any pre-

installation or root access required. It helps to integrate Spark into Hadoop ecosystem or Hadoop stack. 

It allows other components to run on top of stack.  

3. Spark in MapReduce (SIMR): Spark in MapReduce is used to launch spark job in addition to 

standalone deployment. With SIMR, user can start Spark and uses its shell without any administrative 

access.  

Spark offers an abstraction called Resilient distributed Datasets (RDDs) to support these applications efficiently. 

RDDs can be stored in memory between queries without requiring replication. Instead, they rebuild lost data on 

failure using lineage:[14] each RDD remembers how it was built from other datasets (by transformations like 

map, join or group By) to rebuild itself. RDDs allow Spark to outperform existing models by up to 100x in 

multi-pass analytics. RDDs can support a wide variety of iterative algorithms, as well as interactive data mining 

and a highly efficient SQL engine Shark [15]. 

V. COMPARISON OF MAPREDUCE AND SPARK 
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This comparative study of Big data analytics  Tools based on their parameters is listed below. The main motive 

of this comparison is to make the best selection of tool with respect to their areas. 

MAPREDUCE SPARK 

 

MapReduce is inefficient for multi-pass applications 

that require low-latency data sharing across multiple 

parallel operations. 

 

 

Spark allows us to perform stream processing with 

large input data and deal with only a chunk of data on 

the fly. This can also be used for online machine 

learning, and is highly appropriate for use cases with a 

requirement for real time analysis 

Slower as intermediate data/result is stored in 

hard disk 

 

 

Up to 100 times faster to Hadoop, especially in 

iterative operations, as intermediate data/result is 

persist in memory. 

persisted in memory 

 

Mainly a batch  processing engine where users can 

depend on other compatible platforms for performing 

stream processing, machine learning or database  

querying. 

 

 

Spark being a batch processing engine also includes 

spark streaming for streaming data processing, MLLib 

for machine learning, GraphX for graph processing 

and spark SQL for querying thus providing an all-in-

one 

solution. 

 

Lesser memory requirement 

 

Memory requirement is higher. Degradation in 

performance if data not fit in the memory 

 

Each Map task outputs the data in Key and 

Value pair. The output is stored in a 

CIRCULAR BUFFER instead of writing to disk. 

 

 

o The output of map side is written to OS 

BUFFER Cache. The operating system will decide if 

the data can stay in OS buffer cache or should it be 

spilled to Disk. 

 

 

Table-1 Mapreduce vs. Spark 

 

 

 

 

 

VI. CONCLUSION 
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This paper has given the brief introduction of Big data and analytics along with its features- Hadoop Mapreduce 

and apache Spark. This paper contains the chart comparison between these two tools. Each tool has its own 

advantages and disadvantages. By employing this comparative study, this concluded that spark has  better than 

Mapreduce . This comparative study will make things easier to the learner in the selection of Big data analytics 

tools according to their areas. In future, we will find out the solution how to improve the accuracy by applying 

machine learning algorithm on it. 
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ABSTRACT 

Banking Sector is a back bone for every economy, whether it‟s developing or developed or underdeveloped 

nation. Indian banking sector have seen various developments through five stages: pre-independence, post-

independence, pre nationalization, nationalization and post-liberalization stages. Today, Indian Banking System 

has been emerged as a fairly well developed banking system with the implementation of innovative and latest 

technology through different classes of banks – public sector banks, foreign banks, private sector banks, 

regional rural banks and co-operative banks with the Reserve Bank of India as the Central Bank. In the banking 

field, there has been an unprecedented growth and diversification of banking industry witnessed in the 

technology leaden era i.e. 21st Century. Thus the research paper focuses on how the latest technology and 

various schemes of Government of India have lead to the development and growth of the Indian Banking Sector. 

Innovations in banking sector can be witnessed through introduction of ATM, NEFT, RTGS, M-Wallet, IMPS, 

E-Wallet & E-banking and many more value added products and services. This paper highlights the 

development and growth of banking industry not only by adopting of innovative and latest technology but also 

with the various government schemes.  

 

Keywords: RTGS, M-Wallet, IMPS, Banking Industry, E-banking. 

 

I. INTRODUCTION 

 

India is one of the leading economies of the world with 1.25 Trillion Population, so the potential of Indian 

Banking Sector for extraordinary growth is tremendous. 21
st
 Century is technology driven century and banking 

sector has witnessed huge growth in embracing ATM, internet and mobile banking. As per Industry report, 

India„s banking sector has the potential of becoming the fifth largest banking industry in the world by 2020 and 

the third largest by 2025. Government of Indian and Reserve bank of India both are working in the direction of 

providing banking services to masses with implementation of latest technology of communication, and 

transactions in the era of Internet and mobile devices.  

http://www.conferenceworld.in/


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 
 

219 | P a g e  

A bank is a financial institution that provides banking and other financial services to their customers. A bank is 

generally understood as an institution which provides fundamental banking services such as accepting deposits 

and providing loans. There are also nonbanking institutions that provide certain banking services without 

meeting the legal definition of a bank. Banks are a subset of the financial services industry. A banking system 

also referred as a system provided by the bank which offers cash management services for customers, reporting 

the transactions of their accounts and portfolios, throughout the day.  

Banking in India in the modern sense originated in the last decades of the 18th century. The Indian banking 

sector is broadly classified into scheduled banks and non-scheduled banks. The scheduled banks are those which 

are included under the 2nd Schedule of the Reserve Bank of India Act, 1934. The scheduled banks are further 

classified into: nationalised banks; State Bank of India and its associates; Regional Rural Banks (RRBs); foreign 

banks; and other Indian private sector banks.  

As per the Reserve Bank of India (RBI), India‟s banking sector is sufficiently capitalised and well-regulated. 

The financial and economic conditions in the country are far superior to any other country in the world. Credit, 

market and liquidity risk studies suggest that Indian banks are generally resilient and have withstood the global 

downturn well. Indian banking industry is expected to witness the roll out of innovative banking models like 

payments and small finance banks. 11 payment banks are expected to be launched in 2016 and 2017. Separately 

about 10 small finance banks are also expected to be launched. RBI‟s new measures may go a long way in 

helping the restructuring of the domestic banking industry. The Indian banking system consists of 26 public 

sector banks, 25 private sector banks, 43 foreign banks, 56 regional rural banks, 1,589 urban cooperative banks 

and 93,550 rural cooperative banks, in addition to cooperative credit institutions. Public-sector banks control 

nearly 80 percent of the market, thereby leaving comparatively much smaller shares for its private peers. 

Standard & Poor‟s estimates that credit growth in India‟s banking sector would improve to 12-13 per cent in 

FY16 from less than 10 per cent in the second half of CY14. 

 

II. REVIEW OF LITERATURE 

 

Avasthi & Sharma (2000-01) have analyzed the impact of technology on Banking Sector and the study also 

explored the challenges that banking industry and its regulator face. 

Jalan, B. (2003), through his article highlighted that IT revolution has brought about a fundamental 

transformation in banking industry. Banking Sector has gained a lot with the development of Information 

Technology with respect to other sectors. It has the most important factor for dealing with the intensifying 

competition & the rapid proliferation of financial innovations.  

Mittal, R.K. & Dhingra, S. (2007) studied the role of technology in banking sector for the time period before 

and after Information Technology Act  analyzed investment scenario for aforesaid period. 

 Padhy, K.C. (2007) studied the impact of technology development in the banking system and he also highlights 

the future of banking sector and suggested various core competencies that may prove handy for banking 

industry for getting comparative advantages against competitors. 

Diwanji, A and Arora, D. (2008), in their article entitled “Banking Sector In India 2009 And Beyond” describe 

that banks in India will need capital to upgrade their technological level so as to achieve targets in a most cost 

efficient manner and thereby to enhance profits. Further banks will need to spend on risk management system 

http://www.conferenceworld.in/
https://en.wikipedia.org/wiki/Scheduled_bank
https://en.wikipedia.org/wiki/State_Bank_of_India
https://en.wikipedia.org/wiki/Regional_Rural_Bank


5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                    (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                          ISBN: 978-81-932074-2-0 
 

220 | P a g e  

owing to the issues arising out of the use of technology. The main reasons why banks will need additional 

capital to grow and ultimately require for expansion in future are technology up gradation and security. 

Sawant B.S (2011), “Technological Developments in Indian Banking Sector” : This paper highlights about the 

role of banking sector in the development of Indian Economy. So banks need to optionally leverage technology 

to increase penetration, improve their productivity and efficiency, deliver cost effective products and services, 

provide faster. Efficient and convenient customer service and thereby, contribute to overall growth and 

development of the country.  

 

III. RESEARCH METHODOLOGY 

 

Research methodology is conceptual as well as descriptive. For this study data and information has been 

collected with the help of Books, Magazines, Newspapers, Research Articles, Research Journals, RBI Report, 

and Internet. 

 

Objectives Of The Study 

1. To study the various innovative products in Banking Sector. 

2. To study the Government Policies and Initiative for Banking Sector. 

3. To examine the growth of Indian Banking Sector. 

  

IV. TECHNOLOGICAL INNOVATION IN BANKING INDUSTRY 

 

AUTOMATIC TELLER MACHINE (ATM) Automatic Teller Machine is the most popular device in India, 

which enables the customers to withdraw their money 24 hours a day 7 days a week. It is a device that allows 

customer who has an Automatic Teller Machine (ATM) card to perform routine banking transactions without 

interacting with a human teller. In addition to cash withdrawal, Automatic Teller Machines (ATMs) can be used 

for payment of utility bills, funds transfer between accounts, deposit of cheques and cash into accounts, balance 

enquiry etc. 

IMPS Immediate Payment Service (IMPS) is an instant interbank electronic fund transfer service through 

mobile phones. It is also being extended through other channels such as ATM, Internet Banking, etc. This 

facility is provided by NPCI through its existing National Financial Switch and introduced in 2010. 

'RTGS' stands for Real Time Gross Settlement, which can be defined as the continuous (real-time) settlement 

of funds transfers individually on an order by order basis (without netting). 'Real Time' means the processing of 

instructions at the time they are received rather than at some later time; 'Gross Settlement' means the settlement 

of funds transfer instructions occurs individually (on an instruction by instruction basis). Considering that the 

funds settlement takes place in the books of the Reserve Bank of India, the payments are final and irrevocable. 

As the name suggests, funds transfer between banks takes place on a „Real Time‟ basis. Therefore, money can 

reach the beneficiary instantaneously and the beneficiary‟s bank has the responsibility to credit the beneficiary‟s 

account within two hours. 

Mobile payment, also referred to as mobile money, mobile money transfer, and mobile wallet generally refer to 

payment services operated under financial regulation and performed from or via a mobile device. Instead of 
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paying with cash, cheque, or credit cards, a consumer can use a mobile phone to pay for a wide range of services 

and digital or hard goods. Although the concept of using non-coin-based currency systems has a long history. 

E-wallet is an online prepaid account where one can stock money, to be used when required. As it is a pre-

loaded facility, consumers can buy a range of products from airline tickets to grocery without swiping a debit or 

credit card. Airtel Money transforms the mobile phone into a convenient wallet. The digitised money can be 

used on several shopping sites like ebay.in, Home Shop 18, Myntra and Book My Show. All one needs to have 

is an Airtel connection. E-commerce major Flipkart was one among the first few to start am e-wallet service in 

2011. Flipkart introduced e-wallet service to its customers, in addition to their cash-on-delivery option. 

Consumers can create an e-wallet and fill it up to Rs 10,000 at a time. 

PAYMENT BANKS are a type of banks, which are expected to reach customers mainly through their mobile 

phones rather than traditional bank branches. Payment technologies have proved hugely popular in other 

developing countries. In Kenya, the most cited success story, Vodafone‟s M-Pesa is used by two in three of 

adults to store money, make purchases and transfer funds to friends and relatives. 

ONLINE BANKING, also known as internet banking, e-banking or virtual banking, is an electronic 

payment system that enables customers of a bank or other financial institution to conduct a range of financial 

transactions through the financial institution's website. The online banking system will typically connect to or be 

part of the core banking system operated by a bank and is in contrast to branch banking which was the 

traditional way customers accessed banking services. Fundamentally and in mechanism, online banking, internet 

banking and e-banking are the same thing. 

 

V. GOVERNMENT POLICIES & INITIATIVES 

 

Indian Banking Industry has been significantly benefitted from the Policies & Initiatives of Government. Govt. 

of India has introduced many Policies which has been proved significant for revival and growth of Indian 

Banking Industry.   

 

5.1. PRADHAN MANTRI JAN DHAN YOJANA 

PMJDY is National Mission for Financial Inclusion to ensure access to financial services, namely Banking 

Savings & Deposit Accounts, Remittance, Credit, Insurance, Pension in an affordable manner. This financial 

inclusion campaign was launched by the Prime Minister of India on 28 August 2014. 

  Bank RURAL URBAN TOTAL 
BALANCE IN 

ACCOUNTS 

% OF ZERO-BALANCE-

ACCOUNTS 

Public Sector 

Bank 
9.63 7.6 17.23 29961.28 25.9 

Regional Rural 

Bank 
3.34 0.55 3.88 6671.26 22.08 

Private Banks 0.5 0.31 0.81 1415.11 37.81 

Total 13.47 8.46 21.93 38047.65 25.66 

Table:2 
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5.2. DIRECT BENEFIT TRANSFER  

Direct Benefit Transfer or DBT is an attempt to change the mechanism of transferring subsidies launched 

by Government of India on 1 January 2013. This program aims to transfer subsidies directly to the people 

through their bank accounts. It is hoped that crediting subsidies into bank accounts will reduce leakages, delays, 

etc. The purpose of Direct Benefits Transfer is to ensure that benefits go to individuals' bank accounts 

electronically, minimising tiers involved in fund flow thereby reducing delay in payment, ensuring accurate 

targeting of the beneficiary and curbing pilferage and duplication. 

 

5.3. ATAL PENSION YOJANA 

ATAL PENSION YOJANA (APY) was launched on 1st June, 2015. Atal Pension Yojana (APY) will provide 

a defined pension, depending on the contribution, and its period. The main focus of APY will be on all citizens 

in the unorganized sector, who join the National Pension System (NPS) administered by the Pension Fund 

Regulatory and Development Authority (PFRDA). Under the APY, the subscribers would receive the fixed 

minimum pension of Rs. 1000 per month, Rs. 2000 per month, Rs. 3000 per month, Rs. 4000 per month, Rs. 

5000 per month, at the age of 60 years, depending on their contributions, which itself would be based on the age 

of joining the APY. The minimum age of joining APY is 18 years and maximum age is 40 years. Therefore, 

minimum period of contribution by any subscriber under APY would be 20 years or more. The benefit of fixed 

minimum pension would be guaranteed by the Government.  

 

5.4. PRADHAN MANTRI MUDRA LOAN YOJANA 

Micro Units Development & Refinance Agency Ltd. (MUDRA) is a new institution set up by Government of 

India to provide funding to the non-corporate, non-farm sector income generating activities of micro and small 

enterprises whose credit needs are below ₹10 Lakh. Pradhan Mantri MUDRA Yojana (PMMY), MUDRA has 

created three products i.e. 'Shishu', 'Kishore' and „Tarun‟ as per the stage of growth and funding needs of the 

beneficiary micro unit. These schemes cover loan amounts as below: 

 Shishu: covering loans up to Rupees 50,000 

 Kishore: covering loans above Rupees 50,000 and up to Rupees 5,00,000 

 Tarun: covering loans above Rupees 5,00,000 and up to Rupees10,00,000 

 All Non-Corporate Small Business Segment (NCSBS) comprising of proprietorship or partnership firms 

running as small manufacturing units, service sector units, shopkeepers, fruits/vegetable vendors, truck 

operators, food-service units, repair shops, machine operators, small industries, food processors and others in 

rural and urban areas, are eligible for assistance under Mudra. Bank branches would facilitate loans under 

Mudra scheme as per customer requirements. Loans under this scheme are collateral free loans. 

 

 

5.5. PRADHAN MANTRI SURAKSHA BIMA YOJANA 

Pradhan Mantri Suraksha Bima Yojana is a government-backed accident insurance scheme in India. It was 

formally launched by Prime Minister Narendra Modi on 9 May in Kolkata. As of May 2015, only 20% of India's 

population has any kind of insurance, this scheme aims to increase the numbers. This scheme is available to 

people between 18 and 70 years of age with bank accounts. It has an annual premium of Rs, 12 (18¢ US) 
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excluding service tax, which is about 14% of the premium. The amount will be automatically debited from the 

account. In case of accidental death or full disability, the payment to the nominee will be Rs. 2 lakh (US$3,000) 

and in case of partial Permanent disability Rs. 1 lakh (US$1,500). his scheme will be linked to the bank 

accounts opened under the Pradhan Mantri Jan Dhan Yojana scheme. It has been witnessed from all above 

mentioned schemes introduced and implemented by Government of India has resulted in blessings for Banking 

Sector. 

 

VI. ANALYSIS & INTERPRETATION 

 

Commercial Bank Branches Per 1000 Square K.M. 

Reserve Bank of India and Government of India both are framing their policy to bring significant development 

in Indian Banking Industry and this can be evident from following mention data containing information about 

Commercial Branches per 1000 square KM in India. 

 

Fig.:-1 

During last decade Indian Banking Sector has shown significant improvement in establishing branches for easy 

access to consumers. In 2005 23.168 Branch per 1000 Square Km which has grown to 39.593 in 2014.  

 

Commercial Bank Branches Per 100000 Poppulation. 

 

 

Fig.:-2 

It is evident from above mentioned graph that there is significant improvement in Number of Commercial Bank 

Branches per 100000 People. India is a 2
nd

 largest country as per population. In 2005, 9.016 Branches were 

there to serve 100000 people of India, which has risen by 50% to 13.035 in 2014.  
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Number Of Automated Teller Machine Per 1000 Square K.M. 

 

 

Fig.:-3 

Plastic Money has emerged as most prominent Banking instrument. India was having very poor ATM 

infrastructure in 2005 which was just 5.934 ATM per 1000 Square Km. With the initiative of RBI and 

development of Banking Sector ATM facility has almost risen by more than 10 times to 54.901 per 1000 Square 

Km in 2014.   

Number Of Automated Teller Machine Per 100000 People 

 

 

Fig.:-4 

There was just 2.309 ATM per 100000 people in India in 2005 which has risen to 18.075 ATM per 100000 

people. It is cleared that RBI„s efforts are giving fruitful results. But there are still lots of work to do. 

 

Deposits Of Scheduled Commercial Banks In India 

  March March March March March March March March March March  

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Deposits of Scheduled  

Commercial Banks in  

India ( Billion) in ` Rs. 

21090.49 26119.33 31969.39 38341.10 44928.26 52079.69 59090.82 69342.80 79134.43 

 

88989.01 

 

% Change  -- 23.84411 22.39744 19.93066 17.18041 15.91744 13.46231 17.34953 14.12062 12.45763 

Table:1 
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It is evident from above mentioned data that there is significant improvement in Deposits of Scheduled 

Commercial Bank. In March, 2006 Total Deposits was 21090.49 Billion Rupees and it has increased more than 

4 times to 88989.01 Billion Rupees in March, 2014. 

 

VII. CONCLUSION 

 

India is one of the leading economies of the world with the tremendous potential for the growth of the banking 

sector. From the study it has been witnessed that with the technological innovation and Government initiatives 

banking sector has seen a golden period in last few years. A huge growth has been noticed from Commercial 

Branches of Banks, Number of ATMs and significant rise in Aggregate deposits of Scheduled Banks over the 

past few years. Also, in technology leaden era, the scope for mobile and internet banking is huge. India is 

becoming a huge market for e-commerce. Government of India has also supported Indian Banking Sector by 

bringing Schemes like PMJDY, DBT, APY, MUDRA PMSBY and many more, all of these schemes are directly 

linked with banking sectors which resulted in huge growth of Indian Banking Sector. However, Indian banking 

industry still has a long path to move ahead. As huge percentage of population are still not able to become part 

this growth story of Indian Banking Sector. There are few challenges also like increase in competition, pressure 

on spreads, and systemic changes to align with international standards have necessitated a re-evaluation of 

strategies and processes in order to remain competitive in this dynamic environment.  
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ABSTRACT 

Advertising is a non personal form of promotion and its has become very crucial for every organization in the 

present era. Advertisement involves common understanding, awareness, demographic and psychographics 

profile, media habits and level of awareness with the ultimate goal to boost the sales of the company. This 

research paper examined the effect of advertising on the purchase decision of consumer durable products. Data 

were collected through structured questionnaire for studying the role of advertisement upon the consumers' 

purchasing decision. 

 

Keywords: Advertising, demographic, psychographics and purchase decision. 

 

I. INTRODUCTION 

 

Companies in order to enhance the brand image and to boost its sale, try their respective modes to establish 

itself in the market. Companies introduce advertisements and presents previous products through celebrities. 

Promotion of the product is one of these most common modes, adopted by the companies. In marketing 

parlance, all the modes that are taken to promote a product to take his product from the factory to the end users, 

is promotion.  It includes advertising, promotion, door to door visit, feedback system, public relations, publicity 

etc. This system works in a well established communication system.  

Promotion involves common understanding, awareness, demographic and psychographics profile, media habits 

and level of awareness with the ultimate goal to boost the sales of the company. These functions make the 

customer to make his mind for the particular product.  

 

II. OBJECTIVES 

 

Present study in hand is of empirical nature with the following objectives 

(i) To study the role of sales promotion technique upon the consumers' purchasing decision. 

(ii) To investigate role of advertisement upon the consumers' purchasing decision. 

(iii) To study the effectiveness of these techniques. 
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III. REVIEW OF LITERATURE  

Dunn et al. (1978) viewed advertising from its functional perspectives, hence they define it as a paid, non-

personal communication through various media by business firms, non-profit organization, and individuals who 

are in some way identified in the advertising message and who hope to inform or persuade members of a 

particular audience. 

Kotler (1988) sees advertising as one of the four major tools companies use to direct persuasive 

communications to target buyers and public noting that “it consists of non-personal forms of communication 

conducted through paid media under clear sponsorship. The purpose of advertising is to enhance potential 

buyers’ responses to the organization and its offering, emphasizing that, it seeks to do this providing 

information, by channeling desire, and by supplying reasons for preferring a particular organization’s offer."  

Morden (1991) is of the opinion that advertising is used to establish a basic awareness of the product or service 

in the mind of the potential customer and to build up knowledge about it. 

Arens, (1996) Advertiser’s primary mission is to reach prospective customers and influence their awareness, 

attitudes and buying behaviour. They spend a lot of money to keep individuals (markets) interested in their 

products. To succeed, they need to understand what makes potential customers behave the way they do. The 

advertisers goals is to get enough relevant market data to develop accurate profiles of buyers-to-find the 

common group (and symbols) for communications this involves the study of consumers behavior: the mental 

and emotional processes and the physical activities of people who purchase and use goods and services to satisfy 

particular needs and wants. 

Donald J. Messmer and Robert R. Johnson (2000) Internet advertising is the delivery of advertising messages 

and marketing communications through the Web. It has presented sustainable revenue growth since its inception 

in the mid-1990s. Internet advertising takes a multitude of forms, ranging from the “traditional” banners to 

today's rich media ads. Due to its wide success, internet advertising currently constitutes a significant marketing 

channel for a large number of firms, ranging from news agencies to car manufacturers and retailers, and it is 

thus gradually gaining attention in the context of marketing communications strategy planning and 

implementation. However, there has been relatively little empirical research and actionable knowledge on the 

factors that affect the success of online advertising. Consequently, when relying on insufficient knowledge to 

make decisions about their internet marketing strategy, companies run the risk of missing marketing 

opportunities or damaging their image. To this end, the work presented in the context of this thesis attempts to 

make a number of contributions to the body of actionable knowledge pertaining to the planning of internet 

advertising campaigns for a company. More specifically, this report aims at analyzing the impact of the type of 

online user activity as well as of the user’s online social context on the effectiveness of internet advertising. The 

objectives of the thesis are pursued through the design and implementation of an online experiment that 

simulates four types of online activities that are popular among today’s plethora of Web 2.0 applications. Such 

activities range from “traditional” ones, for example online article reading, to recently adopted, for instance 

photo tagging, social bookmarking and messaging. In addition to the role of online activity type, the experiment 

plans to investigate the impact of a user’s social context, that is the role of a user’s online social network on 

his/her receptiveness to internet advertising. Starting from the study of the most influential research works in the 

area of internet advertising effectiveness and following the principles of their experimental methodology, an 

online experiment was designed and implemented that collected input from a set of 87 users. The analysis of the 
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obtained input reveals significant correlations between the type of online activity of users and the effectiveness 

of internet advertising. Furthermore, there is evidence that the content of a webpage and the degree of its 

congruency to the advertising content play a significant role on the impact of online advertising. 

Sales promotion is also an important aspect of promotion. These are used to seek the impact on sales. These 

techniques are used in a pre-determined manner in limited span of time to stimulate the sales. These techniques 

may include coupons, discounts, contests, rebates etc. These techniques may include consumer, staff or 

retailers/stockiest.  

Consumer Sales Promotion Techniques include, reduction of  prices, offering brand on comparatively less rates, 

offering coupons on particular product or certain sale, offering coupons online, draw schemes, lottery schemes 

etc.      

Trade Sales Promotion Techniques include incentive for the marketing staff to induce a retailer to purchase / 

stock for certain amount of product, offering incentive to dealer on certain amount of products, offering schemes 

to retailers for selling certain amount of products.   

 

IV. RESEARCH METHODOLOGY  

 

In the research, a sample of 300 customers and 100 retailers has been taken. Study has been conducted by 

administering them a well-designed questionnaire. Research design is the blend of descriptive and exploratory 

research design. Strata wise respondents have been taken. Consumers were presented various campaigns for 

advertisement and sales promotion schemes. 

ANALYSIS  

Age wise Opinion of Customers  

Age in years Sales Promotion Advertising 

Like Dislike Like  Dislike 

Below 25 25% 75% 45% 55% 

25-35 39% 61% 64% 36% 

35-45 40% 60% 56% 44% 

45-55 49% 51% 50% 50% 

Table : 1 

Not all the people are equally influenced by the sales promotion and advertising techniques. To a certain level, it 

depends upon the maturity of the respondent to like or dislike such techniques. Above table shows the response 

of the respondents on the basis of their age. 75% respondents aging below 25 dislike sales promotion 

techniques, however, 25% respondents under this very age group like sales promotions. 45% respondents under 

this very age group like advertising but rest of the respondents don't like advertising.  

Gender wise Opinion of Customers 

Age in years Sales Promotion Advertising 

Like Dislike Like  Dislike 

Male 38% 62% 51% 49% 

Female 69% 31% 59% 41% 
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Table : 2 

It’s a common perception that females are most likely to get tempted towards sales promotion schemes as is 

clear from the above data. 69% and 59% females like sale promotion and advertising techniques respectively. 

However, 38% males and 51% males dislikes sales promotions and advertising techniques respectively.   

Decision making on the basis of sales promotion  

Perceived Status Sex 

Male Female 

Heavy 27% 73% 

Moderate 65% 35% 

Non affected 33% 67% 

Table : 3 

How far the people are influenced by the sales promotion schemes, above table shows that 27% males and 73% 

females are influenced heavily by the sales promotions techniques by the companies; however 65% males and 

35% females are influenced with the sales promotion techniques moderately.  

Decision making on the basis of advertising  

Perceived Status Sex 

Male Female 

Heavy 22% 78% 

Moderate 33% 67% 

Non affected 39% 61% 

Table:4 

How far the people are influenced by the sales promotion schemes, above table shows that 27% males and 73% 

females are influenced heavily by the sales promotions techniques by the companies; however 65% males and 

35% females are influenced with the sales promotion techniques moderately.  

 

V. CONCLUSION  

 

Advertising and Sales Promotion play a vital role to tempt the consumers. Various factors like Age and gender 

have important role to bewitch the consumers due to advertising and sales promotion. However, Sales 

promotions and advertising are always affective at some purchase stages. 
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ABSTRACT 

In the present investigation experimental work has been carried out to estimate the performance, emission 

characteristics of a single cylinder, four stroke variable compression ratio multi fuel engine fueled with 

Jatropha biodiesel blended with standard diesel. Tests has been conducted using the biodiesel blends of 10%, 

20%, 30%, 40% of  biodiesel with standard diesel, with compression ratio 15:1, 17:1, 18:1 and an engine speed 

of 1500 rpm at different loading conditions. Present paper deals with effects of engine fueled with diesel, blends 

of diesel with biodiesel with a view to provide a platform for comparison of  performance and emission 

parameters. The performance parameter includes brake thermal efficiency (BTHE), indicated thermal efficiency 

(ITHE), mechanical efficiency, air-fuel ratio, brake specific fuel consumption (BSFC). The exhaust gas emission 

is found to contain carbon monoxide (CO), unburnt hydrocarbon (HC), oxides of nitrogen (NOx) and carbon 

dioxide (CO2). 

Keywords: Biodiesel, Combustion, Emission, Jatropha biodiesel, Performance 

I INTRODUCTION 

Today in this fast developing world the need of various transportation system is increasing day by day, in the 

result of this number of vehicles and engine are increasing, but the conventional fuel used in the vehicles (like 

diesel and petrol) are limited and decreasing gradually with time. So there is a requirement of various means to 

drive these vehicles without a heavy modification in the engine of these vehicles. This situation leads to 

requirement of alternative fuels for engines. Biodiesel is the best substitute of the diesel in the diesel Engine. 

Vegetables oil is the best alternative fuel[1]. The main advantage of vegetable oil over the conventional fuel (as 



5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                   (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                        ISBN: 978-81-932074-2-0 

 

232 | P a g e  

 

diesel in the diesel engine) is to reduce net CO2 and CO emissions to atmosphere due to their agricultural origin. 

In this paper we investigate the properties of Jatropha oil to use as a bio-fuel in the conventional diesel engine. 

Jatropha oil is derived from Jatropha curcas plant which has been considered as a sustainable alternate fuel for 

diesel engine and also Jatropha curcas plant is renewable and non-edible[2]. However several durable and 

operational problems of using straight vegetable oils in the diesel engine are reported in literature, due to their 

higher viscosity and low volatility as compare to mineral diesel fuel. Hence vegetable oil does not give the 

better performance without proper modification[3].  

 In this experimental work, performance of diesel engine operating on Jatropha oil was evaluated and compared 

with diesel operation. The performance parameters considered for comparing are brake specific fuel 

consumption, thermal efficiency, volumetric efficiency, air fuel ratio, etc. and emission parameters considered 

for comparing are CO, CO2, UBHC and NOx emissions[4]. 

 

II ABOUT JATROPHA 

 It is a hardy, drought and pest-resistant plant.  

 It produces seeds containing up to 40% oil. 

 Botanical features: 

◦ Large green to pale-green leaves 

◦ Flowering plant 

◦ Fruits are produced in winter or throughout the year depending on temperature and soil 

moisture. 

◦ Seeds become mature when the capsules change from green to yellow[5].  

 Grows almost anywhere including wastelands, gravelly, sandy, and saline soils.  It can thrive on even 

some of the poorest stony soil and will grow in crevices of rocks. 

 Complete germination is achieved within 9 days. 

 Survives and thrives on a mere 250 mm (10 inches) of rain a year. 

 Ploughing and planting are not needed regularly since the shrub will continue to grow for about forty 

years. 

 The plant responds negatively to organic fertilizers like manure during germination. 

 The uses of pesticides are not necessary due the pesticidal, poisonous, and fungicidal properties of the 

plant.  

 Begins yielding after 9-12 months.  However, effective yield comes only after 2-3 years[6]. 

 

III LITERATURE  SURVEY 

K. Pramanik et al.  (2010) Conducted the experiment on “properties and use of Jatropha curcas oil and diesel 

fuel blends in compression ignition engine”.  The main of present investigation was to reduce viscosity of 

Jatropha curcus oil close to that conventional fuel to make it suitable for use in a C.I. Engine and to evaluate the 

performance of the engine with the modified oils. Significant reduction in viscosity was achieved by dilution of 
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vegetable oil with diesel in varying proportions. However, the properties of blends may be further improved to 

make use of higher percentage of Jatropha oil in the blends using Jatropha oil of purer grade which may be 

obtained by pretreatment of the oil. Moreover, the long term durability of the engine using biodiesel as fuel  

Saurabh Sharma et al. (2014) Studied the “performance and emission analysis of diesel engine using biodiesel 

and preheating Jatropha oil”. The experimental work carried out in this study was analyzed and the results were 

discussed as above and the major findings are listed in this. The main objective of the experiment is to analyze 

the performance and emission characteristics of Jatropha oil in variable compression ratio engine. The Jatropha 

oil has viscosity higher than that of diesel so viscosity is reduced by blending the Jatropha biodiesel with diesel 

or preheating the Jatropha oil, viscosity of Jatropha blends up to the D40 is found close to that of diesel. The 

results shows that engine performance when fueled with the biodiesel are comparable to that when fueled with 

petroleum diesel. CO, CO2.and HC emission for the biodiesel blends and preheated biodiesel is lower than that 

of the diesel fuel, this is due to that biodiesel is green fuel and contain less carbon molecules. O2 emission for 

the blends of the biodiesel is higher than that of diesel, this shows that biodiesel is an oxygenated fuel and it 

contains oxygen of about 11% by weight. 

Pradeep et al.  (2007) have experimented the use of hot EGR for NOx control in a single cylinder compression 

ignition engine fueled with bio-diesel from Jatropha oil (JBD). The NOx has been reduced when the engine was 

operated under HOT EGR levels of 5.25%. However, EGR level has been optimized as 15% based on adequate 

reduction in NO emissions, minimum possible smoke, CO, HC emissions and reasonable brake thermal 

efficiency. Smoke emissions of JBD in the higher load region have been lower than diesel, irrespective of the 

EGR levels. However, smoke emission is higher in the lower load region. CO and HC emissions have been 

found to be lower for JBD irrespective of EGR levels. 

Reddy et al.  (2006) have carried out parametric study on a single cylinder, constant speed, direct injection 

diesel engine which is operated on neat Jatropha oil. Injection timing, injector opening pressure, injection rate 

and air swirl level are changed to study their influence on performance, emissions and combustion. It is found 

that the ignition delay with Jatropha oil is always higher than that of diesel under similar conditions, advancing 

the injection timing from the base diesel value and increasing the injector opening pressure increases the brake 

thermal efficiency from 25.7% to 27.3% and reduces HC and smoke emissions level from 3.9 BSU to 3.3 BSU. 

The significant increase in NOx level is also observed. When the injection timing is retarded, though the thermal 

efficiency is still lower than diesel with enhanced injection rate, a significant improvement in performance and 

emissions has been noticed. Enhancing the swirl has only a small effect on emissions. 

Sahoo& Das et.al (2009) have carried out combustion analysis of Jatropha, Karanja and Polanga based 

biodiesel as fuel in a diesel engine. The major objective of the present investigations is to experimentally access 

the practical applications of biodiesel in a single cylinder diesel engine used in generating sets and the 

agricultural applications in India. Diesel, neat biodiesel from Jatropha, Karanja and Polanga and 

their blends (20 and 50% by volume) have been used for conducting combustion tests at varying loads (0, 50 

and 100%). The engine combustion parameters such as peak pressure, time of occurrence of peak pressure, heat 

release rate and ignition delay have been computed. Combustion analysis has revealed that neat Polanga 
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biodiesel results in maximum peak cylinder pressure has been the optimum fuel blend as far as the peak 

cylinder pressure is concerned. The ignition delays have been consistently shorter for neat Jatropha biodiesel, 

varying between 5.9° and 4.2° crank angles lower than diesel with the difference increasing with the load. 

Similarly, ignition delays are found to be shorter for neat Karanja and Polanga biodiesel when compared with 

diesel. 

IV OBJECTIVES 

By studying various literatures we conducted experiments on VCR diesel engine by diesel and JATROPHA 

biodiesel blends. So we estimated to achieve the following objectives. 

 Investigation of the properties of Jatropha biodiesel and diesel: Finding the properties of different 

blends which will helps to calculate the performance parameters. 

 Experimental investigation of performance characteristics of VCR engine: To obtain biodiesel blend, 

which will gives the more efficiency. 

 Experimental investigation of emission characteristics of VCR engine. To obtain biodiesel blend, 

which will gives less emissions. 

 Comparison of VCR engine parameters for Jatropha biodiesel and diesel. 

 

V EXEPERIMENTAL SETUP 

 

Fig 1- Experimental Setup 

Table 1 Technical specification of experimental test rig 

Engine Type - single cylinder, four stroke Diesel, water 

cooled, rated power 3.5 kW at 1500 rpm, stroke 

110 mm, bore 87.5 mm. 661 cc, CR 17.5, 

Modified to VCR engine CR range 12 to 18 

Dynamometer  Type eddy current, water cooled, with loading 

unit 
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Load indicator  Digital, Range 0-50 Kg, Supply 230VAC 

Software  “Enginesoft LV”  Engine performance analysis 

software 

Load sensor  Load cell, type strain gauge, range 0-50 Kg 

Rotameter  Engine cooling 40-400 LPH; Calorimeter 25-250 

LPH 

Exhaust gas analyser  Make – Indus Scientific, Five gas analyser 

 

Exhaust Gas Analyzer 

An instrument used to analyze the chemical composition of the exhaust gas released by a engine is called 

exhaust gas analyzer. An image of the exhaust gas analyzer used in this study. The instrument measures the 

concentrations of Carbon monoxide (CO in % & ppm), Carbon Dioxide (CO2) and Oxygen (O2) in percentage, 

Hydrocarbons (HC), Oxides of Nitrogen (NOx) in ppm in the engine exhaust gas. The technical specifications 

of the exhaust gas analyzer[7].  

Table .2 Technical Specifications of Exhaust Gas Analyzer 

Non-Dispersive Infrared Sensors for CO, CO2, HC  

  

Electrochemical sensors for O2, NOx and SOx 

 

 

 

 

 

Fig.2.Exhaust Gas Analyzer 

When the probe is inserted into the exhaust pipe of the engine the exhaust gas is passed through a metal mesh 

screen. The screen filters the soot and dust particles after which it is allowed to pass through a fine fiber element 

which filters the entire gas for any foreign particles. After this, the clean and cool sample gas enters the direct 

sensor measurement through a filter arrangement and the readings are displayed on the screen and are recorded. 

The emission measurements are carried out on dry basis. 
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VI METHODOLOGY 

1) As we are conducting the experiment on the bio-fuel, collecting of sufficient quantity of bio fuel of Jatropha 

from the available place. 

2) Preparing the different proportions blends as follows 

            B10=10% of Jatropha oil +90% of diesel 

            B20=20% of Jatropha oil +80% of diesel 

            B30=30% of Jatropha oil +70% of diesel 

            B40=40% of Jatropha oil +60% of diesel 

3) Connect the computerized data acquisition system with engine and gas analyser.   

4) Fill the tank with different blends and start the engine with electrical starter. 

5) Wait for 2 to 3 min and apply load. 

6) Experiments will repeated for above said different blends at different load conditions. 

7) Based on the experimental results collected from the software and drawings of necessary graphs to identify 

the optimized bio-diesel with minimum emissions and better performance. 

8) Finally come to the conclusion to suggest the optimized bio-diesel with highest thermal efficiency. 

 

VII DIESEL, BIODIESEL and  BLENDS 

 

 

 

 

di 

Diesel and biodiesel           J10-D90                J20-D80               J30-D70                J40-D60 

 

Fig.3: Diesel and blends of biodiesel 

Table.3: Properties of diesel and blends of biodiesel 

Sl

. 

no 

Properties Diesel Jatropha 

biodiesel 

J10-

D90 

J20-

D80 

J30-

D70 

J40-

D60 

Method used 

1) Density 

(kg/m
3
) 

825 876 830 835 840 845 Mass/Volume  

2) Kinematic 

viscosity 

(cSt) 

2.52 8.44 3.112 3.704 4.296 4.888 Redwood 

viscometer 
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VIII RESULTS AND DISCUSSION 

8.1 Brake thermal efficiency for fuels 

 

Fig.4:  BP (kW) v/s BTHE (%) 

From the graph it is observed that, as the break power increases break thermal efficiency also increases 

gradually, and it becomes stable at rated load that is 10 kg. Break thermal efficiency of biodiesel is slightly less 

than diesel and it is comparable with the diesel. The biodiesel has lower break thermal efficiency because of its 

lower calorific value. At maximum load the J20 biodiesel found that 25.95% compare to diesel value 26.30%. 

8.2 Brake specific fuel consumption for fuels 

 

Fig.5BP (kW) v/s BSFC (kg/kWh) 

From the graph it is observed that, as the break power increases break specific fuel consumption decreases 

gradually, and it becomes stable at rated load that is 10 kg. Break specific fuel consumption of biodiesel is 

3) Calorific 

value 

(kJ/kg) 

45843 39340 4519

2.7 

44542.

4 

43892.

1 

43241

.8 

Bomb 

calorimeter 

4) Flash 

point (°C) 

55 176 67.1 79.2 91.3 103.4 Cleveland  

apparatus 

6) Fire point 

(°C) 

58 190 71.2 84.4 97.6 110.8 Cleveland 

apparatus 
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slightly more than diesel and it is comparable with the diesel. The biodiesel has higher break specific fuel 

consumption because the viscosity of diesel is lower as compare to all blends of biodiesel. At maximum load the 

J20 biodiesel found that 0.34kg/kWhcompare to diesel value 0.33kg/kWh. 

8.3 Mechanical efficiency for fuels 

 

Fig.6 BP (kW) v/s Mechanical efficiency (%) 

From the graph it is observed that, as the break power increases mechanical efficiency also increases gradually, 

and it becomes stable at rated load that is 10 kg mechanical efficiency of biodiesel is slightly less than diesel and 

it is comparable with the diesel. The biodiesel has lower mechanical efficiency because of its lower calorific 

value. At maximum load the J40 biodiesel found that 44.88% compare to diesel value 45.65%. 

8.4 Air fuel ratio for fuels  

 

 

Fig.7: BP (kW) v/s A/F Ratio 

From the graph it is observed that, as the break power increases A/F ratio decreases gradually, and it becomes 

stable at rated load that is 10 kg. A/F ratio of biodiesel is slightly less than diesel and it is comparable with the 

diesel. The biodiesel has lower A/F ratio because diesel has less viscosity and it atomises easily as compared to 

diesel. At maximum load the J10 biodiesel found that 29.98 compare to diesel value 30.82. 

8.5 CO emission for fuels 

From the graph it is observed that as the load increases the emission of CO increases gradually, and it becomes 

stable at rated load 10kg. The emission of CO for diesel is higher as compared to all blends. Because biodiesel 
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has intrinsic oxygen molecule so CO is converted to CO2.At maximum load for diesel is 0.30% and for all 

biodiesels it is less than diesel. 

 

Fig.8: Load (kg) v/s CO emission (%) 

8.6 CO2 emission for fuels 

 

Fig.9 Load (kg) v/s CO2 emission (%) 

From the graph it is observed that as the load increases the emission of CO2 increases gradually, and it becomes 

stable at rated load 10kg. The emission of CO2 for diesel is higher as compared to all blends. Because diesel has 

more carbon molecules in its molecular structure compared to biodiesel. At maximum load for diesel is 2.72% 

and for all biodiesels it is less than diesel. 

8.7  Hydrocarbon emission for fuels 

 

Fig.10: Load (kg) v/s HC emission (ppm) 

From the graph it is observed that as the load increases the emission of HC increases gradually, and it becomes 

stable at rated load 10kg. The emission of HC for diesel is higher as compared to all blends. Because biodiesel 
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having intrinsic oxygen so it is completely combusted and less emission of unburnt hydrocarbon. At maximum 

load for diesel is 52 ppm and for all biodiesels it is less than diesel. 

8.8 NOx emission for fuels 

 

Fig.11 Load (kg) v/s NOx emission (ppm) 

From the graph it is observed that as the load increases the emission of NOx increases gradually, and it becomes 

stable at rated load 10kg. The emission of NOx for diesel is higher as compared to all blends. As the temperature 

increases NOx emission also increases and diesel has higher exhaust temperature because calorific value of 

diesel is more. At maximum load for diesel is 678 ppm and for all biodiesels it is less than diesel. 

IX CONCLUSION 

Performance and emission characteristics of VCR, single cylinder diesel engine has been found out using 

blended Jatropha biodiesel and diesel as a fuel. As we found that optimum performance and emission 

characteristics will below 40% blend of biodiesel from the literature survey. Accordingly experimentation has 

been done on above mentioned engine using Jatropha biodiesel blended with 10%, 20%, 30%, 40% along with 

diesel at constant speed of 1455rpm and variable load range of (0-10kg). 

Blended Jatropha biodiesel fuelled engine characteristics have been compared with pure diesel fuelled engine. 

The following are the conclusions  

 The break thermal efficiency for Jatropha blend J20 is 26.95% which is nearer to the diesel thermal 

efficiency 27% at compression ratio 18. 

 The specific fuel consumption for Jatropha blend J20 is 0.34 kg/kWh which is higher than diesel value 

0.33 kg/kWh at compression ratio 15. 

 The volumetric efficiency for Jatropha blend J10 biodiesel found that 80.78% compare to diesel value 

80.96% at compression ratio 18. 

 The A/F ratio for Jatropha blend J10 biodiesel found that 29.98 compare to diesel value 30.82 at 

compression ratio 17. 

 The mechanical efficiency for Jatropha blend J40 biodiesel found that 44.88% compare to diesel value 

45.65% at compression ratio 17. 

 The CO2 emission for Jatropha blend J10 is much lower than that of diesel value at compression ratio 

18. 
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 The COemission for Jatropha blend J10 is much lower than that of diesel value at compression ratio 15. 

 The UBHCemission for Jatropha blend J20 is much lower than that of diesel value 18. 

 The NOx emission for Jatropha blend J10 is much lower than that of diesel value at compression ratio 

15. 

So finally from above points it is concluded that J20 is giving better performance and emission engine 

characteristics.   
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ABSTRACT   
The modern world demands mobility everywhere, but today’s congested roads, highways and city streets don’t 

move fast, which creates a lot of trouble to the common people. Manual systems are in-effective when the 

number of vehicle exceeds a certain limit. Intelligent traffic systems (ITS) apply communications and 

information technology to provide solutions to this congestion as well as other traffic control issues. In this 

paper a system is designed to detect the background by using Adaptive Background Modeling(ABM) method 

and removing the shadow at various illumination changes by converting the frames into the YCbCr color-space 

used the CamShiftAdditive(CSA) method for the correction on the Y channel, and then Reintegrating 

ModelBased(RMB)method for the correction of the Cb and Cr channels. The system can able to remove the 

shadow caused by direct light and ambient light. The experimental result shows that the proposed method can 

detect the background at various illumination changes. 

 

Keywords: Intelligent Transport System(ITS), ABM, CSA, RMB, Shadow, Illumination Changes. 

 
I INTRODUCTION 

 
Background subtraction, otherwise called as Foreground Detection, is a technique in the fields of image 

processing and computer vision wherein an image's foreground is extracted for further processing. Generally an 

image's regions of interest such as humans, cars, text etc., are objects in its foreground. Background subtraction 

is a widely used approach for detecting moving objects in videos from static cameras. Background subtraction is 

mostly done if the image in question is a part of a video stream. Background subtraction provides various 

applications in computer vision, for example surveillance tracking or human poses estimation. Background can 

easily be detected if there exist no shadow. If there exist a shadow of an object, the shadow along with the object 

gets detected. In this case background subtraction has no effect and extracted results are unsatisfactory in case 

that shadows exist in every frame of video sequence. So, moving shadow detection is critical for accurate object 

detection in video streams since shadow points are often misclassified as object points, causing errors in 

background subtraction andtracking [1]. Background subtraction gives the most complete feature data, but it is 

sensitive to dynamic scene changes due to illumination changes and extraneous events [3]. Therefore, detecting 

and removing shadows from object regions have great practical significance and tremendous challenge in the 

field. 

This paper is designed in the order as follows: Literature survey, module description ,Algorithms, Snapshots, 
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Results, Conclusion and Inferences. 

 

II LITERATURE SURVEY 

 
Shiping Zhu* et.al, concludes that the shadows usually make the geometrical shape of moving objects 

distorted; sometimes even cause the losing or merging of moving objects. Therefore, detecting and removing 

shadows from object regions have great practical significance and tremendous challenge in the field, which have 

attracted a great deal of attention recently. 

 

Harsha VarwaniHeena et.al.uses a common approach to identifying the moving objects is background 

subtraction, where each video frame is compared against a reference or background model. Pixels in the current 

frame that deviate significantly from the background are considered to be moving objects. These foreground 

pixels are further processed for object localization and tracking. Since background subtraction is often the first 

step in many computer vision applications, it is important that the extracted foreground pixels accurately 

correspond to the moving objects of interest. 

 

Adesh Hardas et.al.usesFrame differencemethod where current frame is subtracted from reference image. If | 

frame i– background i| > threshold, then the pixel i is foreground [6]. These techniques are very fast, but the 

segmentation performance can be quite poor, especially when there is fluctuating in illumination. In order to 

manage the change in background several complex background methods have been developed.In the moving 

object detection process, one of the main challenges is to differentiate moving objects from their cast shadows. 

 

Mrs. M. D. Ingole et.al.concludes that There are three main shadow attributes, firstly, shadows or moving 

shadows are attached to their respective obstruction object for most of the time, secondly, transparency which is 

that shadow always makes the region it covers darker and lastly, homogeneity which is the ratio between pixels 

when illuminated and the same pixels under shadows can be roughly linear. 

 

Yinghong Li et.al.Adaptive Gaussian mixture background modelhave good analytic form and high operation 

efficiency. It is more suitable than single Gaussian models for high speed moving objects detection under 

outdoor environment where image background and illumination intensity changes slowly. However, low 

convergence speed is its main shortcoming especially as the illumination intensity suddenly changes. It cannot 

adapt to these kinds of rapid changes and often take changing background pixels as moving objects, which 

makes the image foreground information confused and moving objects lost. 

 

Siriyen Larsen et.al. Proposed a method based on analyzing the border contour of the shadows (with the 

connected vehicle), and propose criteria based on the curvature and normal vector to localize the vehicle. The 

vehicle detection strategy consists of a segmentation stage, where image objects representing vehicle candidates 

are found, followed by feature extraction and classification. 
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Sooho Park et.al.proposed a method methods to detect the shadows on an urban road with a fast computation 

time. First, we start with a pixel-based method that is well suited for an The authors are with the Computer 

Science and Artificial Intelligence Laboratory. Asampling region is choosen near the vehicle where we can 

reliably sample the road pixels to estimate the characteristics of the road. Based on this estimate and a machine 

learning method, each pixel of the image is classified into one of the following categories: road, shadow, dark 

object, and brighter object. 

 
Module Description: 

 

The proposed work is divided into three different modules: 

 

1. Preprocessing  

2. Background Detection with Shadow  

3. Background Detection without Shadow  

4. Detected Foreground with Illumination changes.  

 

Preprocessing: 
 

The captured video is divided into RGB image Frames and each RGB Frame is converted into Grayscale 

Frames. Noise is removed from each Grayscale frames using Median Filter. The output of this module 

isGrayscale converted Frames without noise. 

 

Background Subtraction: 

 

To the noise removed Frames Background subtraction algorithm is applied. Background subtraction involves 

two distinct processes that work in a closed loop: background modeling and foreground detection. In 

background modeling, a model of the background in the field of view of a camera is created and periodically 

updated, for example to account for llumination changes. In fore ground detection, a decision is made as to 

whether a new intensity fits the background model; the resulting change label field is fedback into background 

modeling so that no foreground intensities contaminate the background model[9]. In the proposed work the gray 

scale image is sampled on a 3-D lattice. The sequence of such Frames are numbered, A nonparametric Adaptive 

background model with Gaussian mixture (ABM) model is applied to the 3-D lattice and it adapts to slow 

backgroundchanges such as illumination. The Image obtained is a Background image with shadow. 

 
Algorithm: 

 
 Model the values of a particular pixel as a mixture of Gaussians. 

 Then determine which Gaussians may correspond to background Gray-Based on the variancevalue of 

each of the Gaussians. 

 Pixel values that do not comes under background distributions are considered foreground until there is 
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a Gaussian that includes the value within them. 

 After each iteration update the Gaussians. 

 Pixel values that do not match one of the pixel's “background” Gaussians are grouped using connected 

components and adaptive model is applied for a particular image. 

 After adaptive model is applied estimate the Gaussian weight, mean and variance of the mixture. 

The below figure shows the subtracted background image. But the detected image is associated with a shadow. 

A shadow removal technique is applied to detect only the foreground from the background. 

 
 
 
 
 
 
 
 
 

Fig.1. Background Detection with Shadow 

 
Background Subtraction Without Shadow: In tis module the shadow is removed at various illumination changes 

by converting the frames into the YCbCr color-space. The CamShiftAdditive(CSA) method for the correction 

on the Y channel in the Gray scale image and then Reintegrating ModelBased(RMB) method for the correction 

of the Cb and Cr channels are used in order to remove the shadow. The system can able to remove the shadow 

caused by direct light and ambient light. Some of the basic Assumptions of Shadow [10] are made. They are : 

The following assumptions are made regarding Shadow, 

1. Illumination image is spatially smooth.  

2. No change in the texture inside the shadow region.  

3. The illumination image is close to being constant in shadow regions.  
 

Algorithm 

 Pixels value is separated into high and low level intensity. Threshold is set to differentiate between 

self and cast shadow. 

 Cast shadow pixels are replaced by background pixels. 

 Standard deviation is calculated for ratio value. Conditions are set for a shadowed pixel. 

 Intensities in the neighbor pixels in the foreground region are equal to the ratio of neighbor pixels in 

the background image in the presence of shadow. 

The below figure shows the background subtraction with shadow removal and the second figure shows about 

the illumination changes. 

 

 
 
 
 
 
 

Fig.2.Background Subtraction without Shadow 
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The illumination changes are handled and the result shows that the proposed method can detect the Foreground 

at various illumination changes. 

 

III EXPERIMENTAL RESULTS 

 

The experimental result shows detected foreground image with various illumination changes. The proposed 

work is carried out with different input video and the result proved to an effective one. 

 

IV CONCLUSION 

 

The ABM, CSA and RMB algorithm is used in different modules and the result obtained is compared with the 

other related work and the result proved to be an effective one. The output of this method can extended to be 

used in Detecting and Tracking system. 

 

oise 

Input Video Image Frames RGB to Grayscale Median Filter 
    

 
 

 
  

BG subtraction 

 

BG subtraction 

 

BG subtraction   
 

  without shadow  with shadow 
 

     
 

      

 
 

 

 
 
 
 
 
 

With illumination changes 

 

Fig.3.Architecture Diagram 
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ABSTRACT 

Construction sector project is regarded as a complex network system in which cost reliability is an important 

index to express, so Quality –Cost Reduction and optimization is one of the most crucial aspects of construction 

project planning, which in fact is a multi objective optimization problem. The aim of project is to finish the 

projects on time, within budget and to achieve other project objectives. It is a difficult task undertaken by 

project managers in practice, which include constantly measuring progress, evaluation of plans, and corrective 

actions should be taken whenever required. Optimization is a systematic effort made to reduce cost overruns 

and improve profit margins and obtain the best results under given circumstances. There is a Systematic 

planning and programming with effective management is necessary for timely completion of the project. There 

is availability of various tools and techniques for optimization. Optimizing performance of the different 

techniques adopted at one stage of the construction process may not be beneficial if the methods used are not to 

up the efficient level. In this approach we have studied various factors which affect the cost overruns of projects 

and techniques and various materials used for cost optimization. 

Keywords: Time, Cost, Overruns, Optimization. 

  

I INTRODUCTION 

 

Time and cost are the two critical aspects of any project. The success and failure of any project depend on these 

two aspects apart from its quality. The construction industry has been growing continuously in India starting 

from last decade. However completion of major construction project has been far from satisfactory. Most of the 

project ends up in extra involvement of cost and resource, which in turn affects the profit. In present scenario the 

complexity of the projects is increasing as numbers of agencies are involved at various stages of the project. 

These results in involvement of multiple skills, equipment, material and machinery, dependencies of number of 

unrelated activities and making the project more complicated. This complexity leads to cost overrun and delay 

in project delivery. Looking into complications it was felt to optimize the cost and time at the inception stage 

itself and then use appropriate control methods to avoid the cost overrun. The project cost and time optimization 
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may help the organization to generate more revenue in term of profit. Hence it is required to follow and 

implement the techniques in every stage of the construction process with the analyses of the information 

available. The methodology and the type of the used in a construction is also plays very important role for the 

successful completion of a project .

II NEED OF OPTIMIZATION IN CONSTRUCTION PROJECTS 

The optimization of time and cost is necessary as it could minimize both the time and overruns of project. This 

optimization in time and cost helps to achieve the greatest benefit. 

 

III LITERATURE REVIEW 

Pathak.U.J, Chavan.C.S, Rathode.L.V, Nachare.V.L, Suryawanshi.A.B, (Apr 2014) [1] Low cost housing 

technologies aim to cut down construction cost by using alternatives to conventional methods and Input. 

Authors examined the cost effectiveness of using low cost housing technologies in comparison with the 

traditional construction methods. From Two case studies in India found that about 22 to 26 % of the 

construction cost including material and labor cost can be saved by using the low cost housing technologies in 

comparison with traditional construction methods for walling and roofing respectively. 

 

Ming Li ,Guangdong Wurobust, (2014) [2] the objective of this paper is to optimization of a time-cost tradeoff 

problem. Based on multi objective robust optimization method, a optimization model for time-cost tradeoff 

problem is developed. The results come out that, by means of adjusting the time and cost robust coefficients, the 

robust Pareto sets for time-cost tradeoff can be obtained according to different acceptable risk level, from which 

the decision maker could choose the preferred construction alternative. 

 

A.S. Ali, S.N. Kamaruzzaman (2010) [3] as per the author for management of construction 4 parameters 

important are as follows: scope, cost, time, and quality. The main aim of the author is to find out the problem or 

parameters which contribute for the cost overrun. For this they carried out the quaternary survey on the live 

projects. for the data analysis the method used is quantitative based i.e. descriptive statistics and ranking 

analysis is used. from the investigation they found that factors which contributes to cost overrun was inaccurate 

or poor estimation of original cost and factor which don't affect is mistake in design for this to control the 

construction cost method suggested by the author is proper costing and financing. Also they concluded that cost 

overrun is most serious problem which may affect the construction project effectively. 

 

Daisy X.M. Zheng, S. Thomas Ng, Mohan M. Kumaraswam (2002) [4] they applied a Genetic Algorithm to the 

project for Multi objective optimization. As per the author Genetic Algorithm is multi objective i.e. Time, Cost 

and Quality optimization. Also GA techniques could generate the most optimal outcome for construction Time 

cost Optimization. 

 

S. Thomas Ng And Yanshuai Zhang (September 2008) [5] main objective of the paper is to Optimize 

Construction Time and Cost of project. For this they adopted the Ant Colony Method of optimization. Main 
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aspect is Time, Cost And Quality Optimization. They made the Comparison with the other optimization 

methods. Ant colony method is the multi objective optimization techinque. 

 

J Zhou, Ped Love, X Wang, Kl Teo And Z (Irani 2013) [6] main objective of the paper is to Optimize 

construction scheduling. for this author adopted various methods like Mathematical Method, Heuristic Method, 

Metaheuristic Method. As per the author the Methods and algorithms applied for optimizing construction 

scheduling efficient and effective. 

 

Khyomesh V. Patel, Prof. Chetna M. Vyas ( May 2011) [7] as per the author to manage the productivity and the 

cost efficiency material management is more essential. the main objective of the material management are 

buying or purchasing, storing and inventory control, quality assurance. to achieve these objectives there is need 

of material management. Author carried out as survey in Ahmadabad to check material management. they 

investigate that material and equipment contribute 70% that of total cost. hence for the improvement of product 

and cost efficiency material management is important. Also proper tracking, controlling is required; if there is 

poor management may lead to delay of project. 

 

Hisham Said, Khaled El-Rayes, (June 2011) [8]the authors suggested new model of construction logistics 

planning to enable the optimization and integration of critical planning decisions of material procurement and 

also of the material storage on construction site. To check the capability of CLP model one example was 

analyzed. After the analysis the results obtained that material procurement decisions are affected by the 

criticality of construction activities consuming the material, site space available, material procurement and site 

layout constrains. 

 

Andrew N Baldwin, Simon A Austin, Chi-Sun Poon, Li-Yin Shen, Irene Wong (June 2007) [9] the design of 

high rise building I different from the different of residential and other forms of buildings because of the 

repetition of the construction and time for the completion of each floor. The main objective of the authors is to 

develop the model or tools and techniques for analyzing the information for the high rise building. Also, to 

investigate the difference in the various models for the private residential buildings. Authors discuss about the 

optimization techniques such as design structural matrix. From study author conclude that there is need to 

develop the new tools and techniques which can help to designer to analyze the information and to make the 

improvement in the design management which helps for optimization. 

P. Tiwari, K. Parikh, J. Parikh (September 1999) [10] authors discussed about the theoretical basic of hope 

model. Propose new model of multi criteria optimization technique for buildings. Also Suggested that multi 

criteria optimization model can b developed to solve the problem in Road, Bridge, and Tunnel construction. 

 

Daisy X.M. Zheng, S. Thomas Ng , Mohan M. Kumaraswamy (September 2002) [11] Completing a 

construction project with the least time and cost is critical Factor and usually requires the engagement of 

additional labor andplant or the adoption of alternative construction techniques which add extra cost liabilities to 

the contractor. For time-cost optimization several analytical models have been developed. From those the 
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Genetic Algorithms (GA) could be used to establish the fitness of solutions by evaluating the objective function 

and its constraints. the objective of paper is to compare the analytical power of the GA with other techniques 

proposed for TCO. The results come out which indicate that the GA techniques could generate the most optimal 

outcome for construction Time-Cost Optimization it is more beneficial when the project is large and/or 

complex. 

 

Seyed Ali Mousavi Dehmourdi (2014) [12] the Objective of this paper are to apply the principles of engineering 

economics, basic economic concepts , finance and quantitative techniques to modeling and analysis of civil 

engineering projects. Also a practical application of linear programming in a real life project problem with two 

objectives as optimization of transporting cost of equipment and finding the best solution for reducing the 

functional costs of the equipment. Mainly structured linear programming model is used for optimizing the 

transporting cost of equipment. Applications of this approach helps in determining the need for the replacement 

and the maintenance analysis are based on the econometric approach to the realistic problems and the result 

shows that optimization with advanced techniques really helps in minimization of cost of project. 

 

Shrivastava R, Singh S. , Dubey C. G. (2012) [13] Time and cost are the most important factors to be considered 

in every construction project. Ant colony optimization technique was introduced in the early 1990‟s as a novel 

technique for solving hard combinational optimization problem. on basis of that author developed new multi-

colony ant algorithm for the optimization of three objectives time-cost quality with quantity. The model is also 

applied to two objectives time – cost trade off problem. The results which are coming out compared to those of 

the existing approaches. As per the authors Model is capable of compromising between important aspect of 

construction projects. 

 

Gopal M. Naik , M. Kumar (September 2013) [14] The main objective of the paper is To increase the 

productivity and necessary to forecast the costs arriving from resources so that the total cost of project can be 

reduced. The ArtificialNeural Networks have become well established as viable, multipurpose, robust 

computational methodologies with solid theoretic support and with strong potential to be effective in any 

discipline, especially in construction. From survey results comes out that the Neural Networks approach has 

optimized the total project cost by 3.91%, and the duration of the project has been reduced around 5% of the 

total duration of the project. 

 

C. Sarma, Hoijat Adeli (1998) [15] the objective of this paper is to optimize cost of concrete structures involves 

beams, slabs, columns, bridges, water tanks, frame structures, tensile members, folded plates, and shear walls, 

pipes. One method for Cost Optimization Using Reliability Theory is explained. From the study the authors 

concluded that there is a need to perform research on cost optimization of realistic three-dimensional structures, 

especially for the large structures with number of members where optimization can result in substantial savings. 

 

Kale R, Gore G. N, Salunke J. P, (January 2014) [16] Main objective of this paper is cost optimization of bridge 

including the material. As per the authors the optimization is made for the different grade of steel and concrete. 
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for this they applied direct design method for analyzing the structure. The methodology adopted by them is 

Nonlinear Programming Problem (NLPP) By Using MATLAB Software with SUMT (Sequential Unconstrained 

minimization technique). Authors found that there is a significant savings in cost overrun. 

 

Benviolent Chigara,Tirivavi Moyo, Fungai Mudzengerere (2013) [17] they made the research for the cost 

management strategies employed by contractor on building projects. Also made investigation that contractor has 

to manage project cost. For data collection they made the survey and interviews in Zimbabwe. From study they 

found that contractor efforts to manage the project cost by concentrating on the management on the project 

resources. Also the cost management process in Zimbabwe compare to other developing countries is still 

dominated by prematurely developed automated system or traditional paper based systems of managing project 

cost information. The author provide a base line information on strategies used for managing project cost. 

 

 

Barbole A.N., Yuvraj D. Nalwade, Santosh D. Parakh ( June. 2013) [18] The survival today for any company is 

how to manage its service Cost, quality, and performance. Now a days the customers are continuously 

demanding high quality and better performance of services and at the same time they want the prices to fall. For 

this author focus on impact of cost control and cost reduction techniques in present scenario. An objective of 

this paper is to understand the basic concept of Cost, Cost Control, and Cost Reduction and to study various 

Tool and Techniques available for Cost Control and Cost Reduction. The Cost Control and Cost Reduction 

techniques used in manufacturing sector like Value Engineering, Quality Control, and Budgetary Control are 

specified by the author also cost, cost reduction, cost control etc. Various terms are specified by the author. 

 

C.I. Anyanwu (December 2013) [19] author discuss about the various parameters regarding the cost such as 

budgeting, cost monitoring and control systems. he discuss about the cost control and the cost control parameter 

in material, labor, equipments etc .As per the author concept of budget can be define as the translation of an 

organizational plan into concrete form by way of resource allocation in form of cash. He discuss about the 

various tools used by the management and cost supervisors for planning, controlling, and monitoring of project 

such as Gantt chart, network analysis, CPM, PERT. Main focus of author is to study the manufacturing 

philosophy and inputs which contributes in evaluating and maintaining construction cost in order to reduce the 

project abandonment which is caused due to cost overrun. 

 

Akintola Omigbodun (June 2001) [20] as per the author value engineering can be defined as the „„Engineering is 

the conceptualization, design, construction, and administration of projects and products whatever the field or 

application, the engineer solves problems with imagination, creativity and synthesis of various sources of 

knowledge.‟‟ To obtain the optimal solution for any engineering design 4 methods has discussed are as follows 

design for manufacturing and assembly, concurrent engineering, total quality management, and value 

engineering. A summary of other methods of optimal design methods are compared with value engineering. 

Cost minimization in building construction is discussed with examples on building projects in West Africa and 

the Middle East. From study author concluded that, due to application of value engineering to building projects 
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management team obtains a solution which emphasis the functions of project which helps to team to make final 

choice and which results in cost effective design for project. Value engineering is effective because its 

procedures give opportunities for raising design issues associated with the latter group of factors as well as 

design. 

 

Georgekutty C.K, Dr. George Mathew (August - 2012) [21] the innovation of new technology in the 

construction field is not being adopted in project implementation. This result the growth of construction industry 

is slow. The real problem is construction will not complete within the budgeted cost and time and finally leads 

to project failure as end result. Material has a dominating role in construction. If the material has controlled 

properly then the total project cost would be reduced. To achieve this objective, a research methodology has 

developed by author to control the material procurement and carrying cost. The methodology adopted which 

adopted has been validated by a computer program and same is found correct and useful for analysis and 

controlling any type of projects. 

 

R. Taur, V. Devi (Oct 2009) [22]the main objective of this paper is to point out the various aspect of 

prefabricated building methodology for low housing. For this different prefabrication techniques with their 

advantage and importance are given by authors. In a building the foundation, walls, doors and windows, floors, 

roofs are the most important components which can be analyzed individually based on the needs. There is need 

for improving the speed of construction and reducing the construction cost. The methods of construction 

systems suggested by authors are as follows prefabricated roofing components like precast RC planks, structural 

block walls, precast hollow concrete panels, precast concrete/Ferro cement panels, mortar less block walls. 

 

Nilanjan Sengupta (January 2008) [23] as per the author the cost effective construction technologies are useful 

and beneficial from both in terms of cost and environment. Author discuss about the some effective 

technologies in India with their features and advantages. Technologies used in India are, 

 

1) Rat trap bond wall: due to this bond cost and material is saved and strength is more  

2) Brick arch: it is given with its construction. It is beneficial from appearance point of view 

 

3) Filler slab : its slab construction is also discussed. Its advantageous from economy, appearance, strength, 

material usage and reduction, less weight, material saving point of view. 

 

4) compressed earth block : it is beneficial because it absorb less water in rainfall. 

 

Tam W. Y, (2011) [24] It is necessary to adopt cost effective, innovative and Eco-friendly housing technologies 

for the construction of houses and buildings for enabling the common people to construct houses at affordable 

cost. Methodology used by author is to compares construction cost for the traditional and low cost housing 

technologies. For which Case studies in India are used for the investigation. Construction methods, Strength and 

durability of the structure, stability, safety of various members are compared during cost reduction. The result 
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found that about 26.11% and 22.68% of the construction cost can be saved by using low cost housing 

technologies in comparison with the traditional construction methods. This proves that using low cost housing 

technologies is a cost effective construction approach for the industry. 

Shanmugapriya S., Dr. Subramanian K. (October 2013) [25] Time overruns and Cost overruns has been a major 

issue in many Indian construction projects. The objective of this paper to study significant factors causing Time 

overruns and Cost overruns in Indian construction projects. The result accomplished from the survey revealed 

that the major cause for time overruns are contract modification, material market rate, and high level of quality 

requirement and the major cause for cost overruns are , change in material specification, high transportation 

cost, and escalation of materials price. 

 

Salunkhe. A, Patil R (Janeuary2014) [26] Construction delay is considered to be one of the recurring problems 

in the construction industry and it has an adverse effect on project success in terms of time, cost and quality. The 

time and cost for performance of a project are usually important to the employer and contractor. The authors 

highlights the types of construction delays due to which project suffer time and cost overrun. also give external 

and internal factors that influence the construction process and outlines the effect of delay in large construction 

projects. 

 

T.Subramani , P S Sruthi, M.Kavitha (June. 2014) [27] The main objectives of this paper are to identify and 

analyze the causes of cost overrun in construction. The results carried out from survey showed that, poor 

contract management, slow decision making, poor schedule management, increase in material/machine prices 

poor design/ delay in providing design, rework due to wrong work, long period between design and time of 

bidding/tendering and wrong estimation/ estimation method are the major causes of cost overrun. 

 

Memon A.H, Rahman I.A, Mohd Razaki Abdullah3, Ade Asmi Abdu Azis, (December 2010) [28] Project cost 

is one of the most important criteria of success of project. the authors are focusing on identification of 

significant causes affecting construction cost in MARA large projects. From the study author found that 

contractor's poor site management and supervision, cash flow and financial difficulties faced by contractors, 

shortage of site workers, inadequate contractor experience, incorrect planning and scheduling by contractors are 

most severe factors which affect cost of project. While changes in scope of project and frequent design changes 

are least affecting factors on construction cost. 

 

Ram Singh (2009) [29] author worked on „Delay and Cost Overrun in Infrastructure Projects.‟ The finding is 

delays and cost overruns are too frequent and too large to be explained by the imperfect techniques, contractual 

failure are largely responsible for cost overruns and consequently for wastage of public resources. Delay and 

cost overruns have significant implications from economic as well as political point of view. Due to delay in 

project implementation, the people and the economy have to wait for the provisions of public goods and services 

longer than is necessary. Thus, delays limit the growth potential of the economy. Similarly, cost overruns reduce 

competitiveness of the economy. 
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Morries, Sebastian, (1990) [30] The Process of Investment Decisions in the Public Sector: A study of Delays 

and cost Overruns, In that they discuss that delayed investments, have the evident effect of lowering the growth 

rates from planned ones. If the cost overruns are pervasive and increase the cost of investment in real terms, they 

raise the capital output ratio in the Public Sector, an effect which can spread to other sectors if the Public Sector 

raises the prices of its output, since much of the output of the Public Sector constitutes input to the private sector 

and to itself. 

 

IV CONCLUSION 

 

In this paper we have reviewed different techniques for optimization. To minimize the construction cost and 

duration at each phase is important. It is a need to meet the present day requirements and to complete the project 

within the estimated time, cost, and available resources. Mainly affecting the factor on cost of project is delay in 

project and material. Several methods have been developed and applied to analyze the time-cost problems, but 

they can optimize only one parameter. Various low cost materials also suggested for optimizing the cost of 

project along with maintaining the quality and strength of the project. Also various mathematical method and 

software based models studied for coat and time optimization. 
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ABSTRACT 

Pyrolysis is a promising bioconversion technique for energy recovery, waste management, and converting 

biomass into useful energy products which has attracted considerable attention during the past decades. 

Char/carbonaceous residue, bio-oil, and syngas are the three main products of the pyrolysis process. Various 

efforts has been made to improve pyrolysis process towards higher yield and quality of  liquid biofuels and 

better energy efficiency The pyrolysis technique is one of the major barriers for large-scale commercialization 

of this method. This study strives to extensively review the recent work on microwave-assisted technology that is 

Catalytic microwave torrifaction and pyrolysis applied to the pyrolysis process as a way of cost reduction. The 

fundamentals of microwave irradiation and a brief background of pyrolysis . It is concluded that microwave-

assisted technology is an effectual method to reduce the pyrolysis reaction time and increases the quality of 

value-added products from different kinds of feedstock. In addition, this technique can overcome the needs of 

feedstock shredding and improves the quality of heating as well.. Catalytic microwave torrifaction and pyrolysis 

is one of the promising attempt mainly due to efficient heating of feedstock by microwave heating effect. This 

review starts with brief overview of key factors and key features of conventional pyrolysis, catalytic microwave 

torrifaction and pyrolysis and summery of pyrolysis condition that favors' liquid biofuel production. This paper 

presents state of the art review of microwave torrifaction and pyrolysis. 

 

Keywords:  Biofuel, Biomass, Catalytic microwave torrifaction and pyrolysis, Microwave pyrolysis, 

Pyrolysis. 

 

I INTRODUCTION 

Energy is the most important necessity of humans‟ existence on the earth. It is involved in most economic 

sectors, such as transportation, agriculture, industry and electricity generation, as well as food. Biomass fuels 

can provide more environmental advantage s in comparisons with fossil fuel or other type of alternate energy. It 
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is considered to be clean and abundant future energy . During the growth of biomass material, the amount of 

CO2 removed from atmospheres via photosynthesis can offset the emission of CO2 due to combustion of 

biomass fuels. 

Biomass materials can be converted into biomass fuels through physical, thermal, chemical, biological 

technologies.Bioenergy is the only one kind of alternative energy which can supply the fuels in liquid, gas and 

solid phases.[1]  

 

II PYROLYSIS 

 Pyrolysis is the thermal decomposition of biomass occurring in the absence of oxygen. The word is derived 

from the Greek words “pyro” meaning fire and “lysis” meaning decomposition or breaking down into 

constituent parts. More than 5500 years ago in Southern Europe and the Middle East, pyrolysis technology was 

used for charcoal production. Pyrolysis has also been used to produce tar for caulking boats and certain 

embalming agents in ancient Egyptian Since then; use of pyrolysis processes has been increasing and is widely 

used for charcoal and coke production. Due to environmental and safety of energy supply concerns and negative 

implication of 1st-generation biofuels on food resources, production of 2nd-generation biofuels from biomass 

residues and waste feedstock is attracting a great interest worldwide Pyrolysis technology has the capability to 

produce bio-fuel with high fuel-to-feed ratios. Therefore, pyrolysis has been receiving more attention as an 

efficient method in converting biomass into bio-fuel during recent decades. The ultimate goal of this technology 

is to produce high-value bio-oil for competing with and eventually replacing non-renewable fossil fuels. 

However, the development of advanced technologies is the next challenge for pyrolysis researchers to achieve 

this target. It is necessary to convert biomass into liquid fuels for direct use in vehicles, trains, ships and 

airplanes to replace petrol and diesel. [2] 

 

2.1 Principle 

Biomass is one of the first sources of energy used by mankind. It is still the major source of energy in 

developing countries. In this process; thermal decomposition of organic components in biomass starts at 350°C–

550°C and goes up to 700°C–800°C in the absence of air/oxygen The long chains of carbon, hydrogen and 

oxygen compounds in biomass break down into smaller molecules in the form of gases, condensable vapors 

(tars and oils) and solid charcoal under pyrolysis conditions. Rate and extent of decomposition of each of these 

components depends on the process parameters of the reactor (pyrolysis) temperature; biomass heating rate; 

pressure; reactor configuration; feedstock; etc. 

 Torrefaction process is one of the thermal treatments and can be regarded as pretreatment process before 

combustion and gasification. Similar to pyrolysis process torrifaction takes place in a inert atmosphere but the 

temperature requirement is not as high as pyrolysis process (Usually as temperature above 400-500
0
C) while 

being suggested to set between 200-300
0
C and heating rate of torrifaction has to be less than 50

 0
C. Untreated 

biomass material are known  for disadvantages such as high water content, low energy density, expensive 

transportation and thermal instability resulted from high oxygen /carbon ratio. There are some advantages of 
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torrefied biomass which has very lower moisture content and high energy content. The moisture content of 

torrefied biomass is generally about 1−6wt%. The C/O ratio of torrefied biomass is increased after torrefaction. 

The high heating value (HHV) of torrefied biomass is increased to 22 to 25MJ/kg which is 20−30% higher than 

that of fresh biomass. About 90% of energy content in raw biomass is maintained in torrefied biomass which is 

about 70wt% of raw biomass. The energy density of torrefied biomass is significantly increased. Torrefied 

biomass also has high grind ability as biomass structure is changed during torrefaction It will reduce the energy 

consumption for biomass grinding. The power consumption in size reduction is decreased about 80−90%. [3,4] 

 

2.2 Fast Pyrolysis 

Pyrolysis is thermal decomposition occurring in the absence of oxygen. Lower process temperatures and longer 

vapor residence times favors  the production of charcoal. High temperatures and longer residence times increase 

biomass conversion to gas, and moderate temperatures and short vapor residence time are optimum for 

producing liquids. Three products are always produced, but the proportions can be varied over a wide range by 

adjustment of the process parameters.  Fast pyrolysis for liquids production is currently of particular interest as 

the liquid can be stored and transported, and used for energy, chemicals or as an energy carrier.  

2.2.1. Principles 

In fast pyrolysis, biomass decomposes very quickly to generate mostly vapors and aerosols and some charcoal 

and gas. After cooling and condensation, a dark brown homogenous mobile liquid is formed which has a heating 

value about half that of conventional fuel oil. A high yield of liquid is obtained with most biomass feeds low in 

ash. The essential features of a fast pyrolysis process for producing liquids are: 

 Very high heating rates and very high heat transfer rates at the biomass particle reaction interface 

usually require a finely ground biomass feed of typically less than 3 mm as biomass generally has a 

low thermal  conductivity, 

 Carefully controlled pyrolysis reaction temperature of around 500
0
C to  maximise the liquid yield for 

most biomass 

 Short hot vapor residence times of typically less than 2 s to  minimize secondary reactions, 

 Rapid removal of product char to minimize cracking of vapours, 

  Rapid cooling of the pyrolysis vapors to give the bio-oil product 

As fast pyrolysis for liquids occurs in a few seconds or less As fast pyrolysis for liquids occurs in a few seconds 

or less, heat and mass transfer processes and phase transition phenomena, as well as chemical reaction kinetics, 

play important roles. The critical issue is to bring the reacting biomass particles to the optimum process 

temperature and minimize their exposure to the lower temperatures that favors formation of charcoal. One way 

this objective can be achieved is by using small particles, for example in the fluidized bed processes that are 

described later. Another possibility is to transfer heat very fast only to the particle surface that contacts the heat 

source which is used in ablative processes that are described later. 

The main product, bio-oil, is obtained in yields of up to 75 wt.% on a dry-feed basis, together with by-product 

char and gas which can be used within the process to provide the process heat requirements so there are no 



5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India         (ICRISEM-16) 

05th June 2016, www.conferenceworld.in              ISBN: 978-81-932074-2-0 

 

261 | P a g e  

 

waste streams other than flue gas and ash. Liquid yield depends on biomass type, temperature, hot vapor 

residence time, char separation, and biomass ash content, the last two having a catalytic effect on vapor cracking 

[1,5]. 

 

III MICROWAVE HEATING TECHNOLOGY 

 3.1. Fundamentals of Microwave Heating  

Von Hippel formulated the basic understanding of macroscopic microwave interactions with matter for the first 

time. The application of microwave technology in the thermal treatment of biomass has increased from the mid-

nineties. This technique not only reduces the energy consumption and processing time, but also enables the use 

of new chemistry (unique internal heating phenomenon associated with microwave energy).It can also enhance 

the overall production quality  

Microwave irradiations an electromagnetic irradiation in the range of wavelengths from 0.01m to 1m and the 

corresponding frequency range of 0.3–300GHz. Most microwave reactors for chemical synthesis and all 

domestic microwave ovens operate at 2.45GHz frequency, which corresponds to a wavelength of 12.25cm. 

According to the interaction of microwave irradiation(electric component of microwave field) with materials, 

there are three ways in which a material may be categorized: 

1) Insulator or microwave-transparent material where microwaves pass through without any losses (e.g. 

quartz, teflon, etc.), 

2) Conductor where the microwaves cannot penetrate and are reflected (e.g.metals),and 

3) Absorber where the microwaves can be absorbed by the material (e.g.water,oils, etc.).Microwave 

dielectrics are known as a material which absorbs microwave irradiation, thus microwave heating is 

called dielectric heating.[2] 

 

3.2. Microwave Pyrolysis  

Microwave Pyrolysis technology offers a number of advantages over conventional pyrolysis. The main 

advantage is that microwave pyrolysis can be occurred for large size particle feedstocks as the heating is 

agitated by the polar molecules which oscillate under the influence of an oscillating electric and magnetic field. 

Compared to fast pyrolysis like fluidized bed, pre-dried biomass is not required in microwave pyrolysis. The 

moisture in biomass needs to be removed for obtaining high heating rate in conventional fast pyrolysis. But in 

microwave pyrolysis the moisture is a good adsorption material for irradiation that induces the pyrolysis. 

Microwave pyrolysis also produces clean products like bio-oil and syngas because the process does not have to 

use biomass powder and does not require agitation and fluidization. The syngas produced by microwave 

pyrolysis has higher heating value since it is not diluted by the carrying gas.). Compared to the fast pyrolysis, 

microwave pyrolysis of biomass produced low liquid yield. [5,6,7,8] 

 

3.2.1 Variables affecting the microwave-assisted pyrolysis process 

The yield and quality of produced value-added products are affected by some critical parameters in the 
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microwave-assisted pyrolysis process. In order to obtain the highest quality and maximum conversion yield, 

these variables should be optimized. The most important variables in microwave-assisted pyrolysis reaction 

processes are listed below: 

 Type and size of input biomass/materials  

 Moisture and water content of input biomass/materials  

 Reaction temperature  

 Reaction time (residence time)  

 Microwave output power  

 Microwave type (multimode or single-mode)  

 Reactor design/type  

 Microwave receptor type, size, and amount/concentration  

 Catalyst type and concentration  

 Mixing intensity (stirring)  

 Type and flow rate of carrier gas  

 

3.2.2Advantages of Microwave-Assisted Pyrolysis Technology  

Microwave-assisted pyrolysis technology has the potential for energy and cost reduction. It has been proven as a 

powerful tool in waste reduction, material recovery, and converting biomass and bio wastes into value-added 

products. However, this method has not been industrialized yet, although it is an attractive option for further 

industrialization. In this section, the advantages of microwave-assisted pyrolysis technology are summarized as 

an efficient alternative method to conventional technology. Fast, selective and uniform heating are the first 

advantages of this method, which make the treatment and utilization of non-homogeneous wastes and large size 

biomass possible. Thus, the solid feedstock with high moisture content, including forest and agricultural wastes 

and residues, municipal solid wastes (MSW), and municipal waste solid sludge, can be treated using this 

method. It enhances the product quality, chemical reactions, and overall efficiency. Process flexibility and 

equipment portability are the other advantages of this technique.[7,9] 

 

3.2.3Challenges in Microwave Pyrolysis 

Compared to fast pyrolysis , microwave pyrolysis of biomass produced low liquid yield.In biomass fast 

pyrolysis using conventional heating reactor , the liquid yield is upto 60-70%weight. However  in microwave 

assisted pyrolysis of biomass ,the liquid yield was generally less than 30% .In some reports microwave 

absorption material or catalyst were added to increase heating rate and liquid yield production .The liquid yield 

can be increased up to 40% but it is still lower than fast pyrolysis. It indicates that the high liquid yield 

production is big challenge in microwave pyrolysis. [10] 
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IV CATALYTIC MICROWAVE TORRIFACTION 

Since biomass shows poor MW absorbing characteristics, the introduction of an additional material capable of 

absorbing MW was required. These are usually referred to as microwave absorbers or susceptors, and the 

process at a temperature of upto 300
0
C is known as a catalytic microwave Torrifaction. The role of such 

materials is to absorb the MW energy and transfer it to a poorly absorbing material such as biomass. The ratio 

with which the MW absorber is doped with biomass during MW pyrolysis plays an important role in achieving 

optimum bio-oil yield. It is assumed that an increase in the carbon percentage might increase the temperature of 

MW pyrolysis in the presence of a stirrer. The research work is carried out to evaluate the effects of catalysts on 

product selectivity of microwave-assisted pyrolysis of corn stover and aspen wood. Metal oxides, salts, and 

acids including K2Cr2O7, Al2O3,H3BO3,Na2HPO4, MgCl2, AlCl3, CoCl2, and ZnCl2 were pre-mixed with corn 

stover or aspen wood pellets prior to pyrolysis using microwave heating. These catalysts may function as a 

microwave absorbent to speed up heating or participate in so-called „„in situ upgrading‟‟ of pyrolytic vapors 

during the microwave-assisted pyrolysis of biomass. Microwave torrefaction of biomass could be a competitive 

technology to employ the least energy and to retain the most bioenergy [11,12]. 

 

Integration of Catalytic Microwave Torrefaction And Pyrolysis To Improve Biofuel Quality: 

Torrefaction can modify the structure and chemical compo-nents of biomass by removing hemicelluloses and 

dehydrating and partially reducing cellulose and lignin. The torrefied biomass was rich in cellulose and lignin. 

These changes may affect the reaction pathways of biomass pyrolysis.  The interaction between hemicelluloses 

and cellulose has negative effect on the formation of sugars and positive effect on the formation of furans. In 

pyrolysis of torrefied biomass this interaction might be eliminated or reduced as the hemicelluloses were 

removed during torrefaction. This might explain our findings in analysis of bio-oil that the pyrolysis of torrefied 

biomass had the selectivity for sugars production the bio-oil analysis also showed that some guaiacols were 

replaced by phenols in the torrefied biomass pyrolysis. This implied that the torrefaction also affected the 

mechanism of lignin decomposition.  The small amount of phenols in woody bio-mass pyrolysis was produced 

by the cleavage of methyl from O_CH3 at the temperature over 471 
0
C . But in the pyrolysis of torrefied biomass 

this cleavage was enhanced resulting in the large amount of phenols. [13, 14] 

 

V CONCLUSION 

Due to the unique features of microwave heating (e.g., rapid, volumetric heating, inverted heat transfer, easy 

control) and the required pyrolysis conditions for liquid biofuels production (e.g., rapid heating rate, fine control 

of temperature at a moderate level), microwave heating is expected to enhance pyrolysis for bio-oil production. 

The integrated method of microwave torrifaction and microwave pyrolysis, enhances quality of biofuel , biochar 

and Syngas. The bio-oil yields were decreased with the severity of torrefaction. The compositional analysis of 

bio-oils showed that the torrefaction improved the sugars, phenols, and hydrocarbons production and reduced 

organic acids which might has potential benefits for bio-oil storage and refinery such as less hydrogen 

consumption. Additionally, the torrefaction enhanced the CH4 and H2 in syngas and reduced the CO2 
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production, suggesting that the torrefaction significantly improved the syngas quality during pyrolysis of 

torrefied biomass. 
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ABSTRACT 

Sun is a low cost source of electricity and instead of using the generators; solar panel can convert direct sun 

rays to electricity. Conventional solar panel, fixed with a certain angle, limits there area of exposure from sun 

due to rotation of Earth. In pursuing to get the maximum energy converted from the sun, an automatic system is 

required which should be capable to constantly rotate the solar panel. The automatic solar tracking system 

solves this problem. There are single axis trackers and dual axis trackers. In this paper we will discuss PLC 

based dual axis tracker. Dual axis trackers have two degrees of freedom that act as axes of rotation. PLC based 

I/O configuration is used as the hardware along with the comparison unit of photosensitive resistance for 

detecting the ray strength and shift the panel towards the maximum output from the sun. Stepper motor 

arrangement is used to rotate the panel to the desired position.  The system tracks by comparing the intensity of 

light falling on the sensors. Based on the sensors output the motor can rotate the solar panel to meet the sun’s 

maximum position. Thus, solar panel can be driven by the motor which in turn gets the input signals from the 

PLC. Precise control of the stepper motors is possible by using the PLC. By giving a suitable delay between 

each step, the time for rotation of the solar panel to a particular position can also be controlled. This system 

also connected with cleaning arm, which cleans the panel in suitable rotation with the help of the DC motor. 

The control of this cleaning system is depends on the PLC controller with is timer mode of function. This 

cleaning feature which helps to increase the efficiency of the solar power. 

 

I INTRODUCTION 

As the range of applications for solar energy increases, so does the need for improved materials and methods 

used to harness this power source. There are several factors that affect the efficiency of the collection process. 

Major influences on overall efficiency include solar cell efficiency, intensity of source radiation and storage 

techniques. The materials used in solar cell manufacturing limit the efficiency of a solar cell. This makes it 

particularly difficult to make considerable improvements in the performance of the cell, and hence restricts the 

efficiency of the overall collection process. Therefore, the most attainable method of improving the performance 

of solar power collection is to increase the mean intensity of radiation received from the source. There are three 

major approaches for maximizing power extraction in medium and large scale systems. They are sun tracking, 

maximum power point tracking or both. The solar tracker, a device that keeps photo voltaic or photo thermal 
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panel in an optimum position perpendicularly to the solar radiation during daylight hours, can increase the 

collected energy from the sun by up to 40%. 

Usually the fixed PV panels cannot follow the sun movement. The single-axis tracker follows the sun's East-

West movement, while the two-axis tracker follows the sun's changing altitude angle too. Sun tracking systems 

have been studied with different applications to improve the efficiency of solar systems by adding the tracking 

equipment to these systems through various methods. A tracking system must be able to follow the sun with a 

certain degree of accuracy, returns the panel to its original position at the end of the day, and also tracks during 

cloudy periods. It is an important source of renewable energy and its technologies are broadly characterized as 

either passive solar or active solar depending on the way they capture and distribute solar energy or convert it 

into solar power. Active solar techniques include the use of photovoltaic systems, concentrated solar 

power and solar water heating to harness the energy. Passive solar techniques include orienting a building to the 

Sun, selecting materials with favourable thermal mass or light dispersing properties, and designing spaces 

that naturally circulate air. 

The potential solar energy that could be used by humans differs from the amount of solar energy present near 

the surface of the planet because factors such as geography, time variation, cloud cover, and the land available 

to humans limits the amount of solar energy that we can acquire 

 

II LITERATURE SURVEY 

Nader Barsoum describes to maximize the capture of the rays from the sun for conversion into electricity. This 

paper presents fabrication and installation of a solar panel mount with a dual-axis solar tracking controller. This 

is done so that rays from the sun fall perpendicularly unto the solar panels to maximize the capture of the rays 

by pointing the solar panels towards the sun and following its path across the sky. 

Sneha.V.M presents low cost source of electricity and instead of using the generators; solar panel can convert 

direct sun rays to electricity. Conventional solar panel, fixed with a certain angle, limits there area of exposure 

from sun due to rotation of Earth. In pursuing to get the maximum energy converted from the sun, an automatic 

system is required which should be capable to constantly rotate the solar panel 

MohdZainalAbidinAbKadir presents the design, programming and results of a device that achieved low power 

consumption. The system has dual-axes tracking controlled by a Programmable Logic Controller using a 

formula which were pre calculated using the altitude and azimuth of the sun. P.Shunmugakani, SudhaRajayogan 

explains different techniques of solar PV tracker implementation are analyzed, like, dual axis trackerdesign 

techniques and electrical energy extraction techniques. Implementation techniques reviewed include 

designsbased on position sensitive diodes (PSD), microcontroller & PLC. 

 

III SYSTEM DEVELOPMENT 

Renewable energy is rapidly gaining importance as an energy resource as fossil fuel prices fluctuate. The 

systemwill tend to maximize the amount of power absorbed byPhoto Voltaic systems. It has been estimated that 

the use ofa tracking system, over a fixed system, can increase thepower output by 20% - 25%. The increase is 

significantenough to make tracking a viable preposition despite of theenhancement in system cost. It is possible 

https://en.wikipedia.org/wiki/Renewable_energy
https://en.wikipedia.org/wiki/Passive_solar
https://en.wikipedia.org/wiki/Active_solar
https://en.wikipedia.org/wiki/Solar_power
https://en.wikipedia.org/wiki/Photovoltaic_system
https://en.wikipedia.org/wiki/Concentrated_solar_power
https://en.wikipedia.org/wiki/Concentrated_solar_power
https://en.wikipedia.org/wiki/Concentrated_solar_power
https://en.wikipedia.org/wiki/Solar_water_heating
https://en.wikipedia.org/wiki/Thermal_mass
https://en.wikipedia.org/wiki/Ventilation_(architecture)
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to align thetracking heliostat normal to sun using electronic control bya micro controller. Design requirements 

are during thetime that the sun is up, the system must follow the sun„sposition in the sky. And it should be 

totally automatic and simple to operate and clean the solar panel. The operator interference should beminimal 

and restricted to only when it is actually required. 

 

Figure 1 System Overview 

3.1  Selection of Sensing Stage 

System requires the light sensing system for proper identifying the light. For sensing specification we require 

proper range of resistance value, sensitivity of the sensor and voltage ratings. All this specifications are provided 

by the LDR sensors. The table shows the specification of the LDR sensors 

 

Table 1 Specification of LDR 

Resistance 400ohm to 400Kohm 

sensitivity: about 3msec 

Voltage ratings:  3V,5V and 12V 

 

The System starts from the sensing stage; controller requires the variable values for the working system 

hardware solar panel. In this system we have to move the panel according to the sun that means the system 

requires the proper sensing element. The light dependant resistor is provides these requirement which is require 

for the moment of the panel 

 

3.2 Selection of Relay Driver 

In this stage a device is require to drive the relay circuit for more working, this driver circuit requires the 

following requirement as its current ratings, voltage ratings etc. 
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 500 mA rated collector current (single output).  

 50 V output  

 Includes output flyback diodes. 

 Inputs compatible with TTL. 

As the signals from the sensing stage which is require for the input to the controller via relay circuit. The main 

use of this ULN IC is for driver circuit of the relay. Hence to drive the relay circuitry we used a ULN 2003 IC 

shows the ULN IC connection in which the output pin is connected to the separate terminal of the relay. In this 

system four relay for theworking condition. The coil of the each relay is connected to the relay driver IC 

. In this system we require to handle high power to control the DC motor or other loads and we also require high 

input to the PLC, to provide these specification we used relay device. The output from the sensing stage and 

PLC input requires a proper isolation that means the proper range of the voltage. Hence to provide the isolation 

between high voltage circuit and low voltage relay is used. There are different voltage range in between sensing 

stage and PLC signals, relay is device which is use for the switching purpose 

Input section of the PLC is connected with the LDR sensors. This connection is complete via relay circuit, that 

means different output coils of the ULN IC is connected to the coils of the different relays circuit, the use of the 

relay circuit is to provide proper supply to the PLC, so that the inputs will be configure with the PLC controller 

 

3.3. PLC Connections & Working 

The PLC uses for this system which having 8 inputs and 6 outputs. The output from the sensing stage is 

connected to the that means from LDR sensors is given to the input section of the PLC. And the PLC outputs are 

connected to the DC motors with 3.5 rpm speed. The DC motors are fitted to the fabrication structure of the 

system,The actual movement of the system is possible by using the DC motor mechanism. In this system geared 

DC motors are used. Four 3.5 rpm DC motors are use for the panel rotation. These motors are connected at the 

four sides of the solar panel. These motors rotate the panel in both axes. That means panel rotates from east to 

west and again west to east as well as panel rotates when changing the latitude. Hence in this system panel 

rotates in both X and Y axis. 

 

3.3 Panel Cleaning System 

For panel cleaning system a mechanical structure is developed which is shown in the figure 2 The arm is fitted 

on the solar panel connected with the DC motor. This arm rotates in both direction. The rotation of the arm is 

depends on the timer mode function which rotates in specific duration of the time. For proper cleaning system a 

small piece of the cushion is attached to the cleaning arm which covers the entire area of the panel.   

In this system the effects of accumulated dust on the performance of the solar panels are investigated by 

referring the results obtained by experimentation in dusty atmosphere of different levels. Also, an auto cleaning 

robot to work as the auto cleaner which is equipped on the flat solar panel is proposed. The design of the auto 

cleaning robot will have flexibility in order fix on different sizes of flat solar panels. In accordance with the 

dimensions of the flat plate  panel, the robot   consists of  brushes driven by DC-motors. The movement of the 

brushes is controlled by signal generated by a PLC controller. 
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Photovoltaic front panel glass is getting dirty from dust, seeds, chemical rain etc. This dirty is expressed in 

percentage of the surface covered by spots. A negative processed photo of a panel proves this coverage. Current 

technology disadvantage is  photovoltaic panel electricity generation efficiency decreases with dust, chemical or 

other spot on the cover panel glass. We convert it into an advantage with our invention Cleaning while water 

spraying with a windshield pantograph type cleaner or roll brush. 

The panel cleaning arm which cleans the panel by rotating the cleaning arm which is mounted on the top of the 

panel and total control of the cleaning arm which depends on the signals from the output section of the PLC 

controller. The DC motor is connected to the cleaning arm. 

 

 

Figure 2 . Panel Cleaning System 

IV SYSTEM WORKING 
 

As stated before, the aim of this project is to analyze the performance of dual-axis solar tracking system. It 

consists of three structures which main are the inputs, the controller and the output. 

 

Figure 3.Complete System 

The inputs are from the LDRs, the PLC as the controller and, the DC motor as the output. The overall system is 

presented in this project, the main controller which is the PLC receives analog input from LDRs and it then the 

controller sends the signal to the motor in order to determine the movement of the solar panel as show figure 3. 
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V PERFORMANCE ANALYSIS 

 

Tracking systems, that continually orient photovoltaic (PV) panels towards the Sun, are expected to increase the 

power output from the PV panels. Tremendous amount of research is being done and funds are being spent in 

order to increase the efficiency of PV cells to generate more power. We report the performance of two almost 

identical PV systems; one at a fixed latitude tilt and the other on a two-axis tracker. We observed that the 

tracked panels generated 21.2% more electricity than the optimum tilt angle fixed-axis panels. The cost payback 

calculations indicate that the additional cost of the tracker can be recovered in 450 days as shown in figure 4. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4. Power Throughout Day 

 

VI EXPERIMENTAL ANALYSIS  

By analysing the system we get different values of the power by dual axis solar panel system and the fixed axis 

system, the table 4.2 shows different values of the power in a day. Which represents power output is high as 

compared to fixed axis solar tracker in the in the morning and evening period 

Table. Result Analysis 

Table Result Analysis 

Time  Power(W) 

For Fixed 

Axis 

Power(W) 

For Dual 

Axis 

7 AM 14.57 38 

8 AM 23.9 49.72 

9 AM 43.87 52 

10 AM 47.94 54.95 

11 AM 52 52.94 

12 NOON 57.6 59.61 

13 PM 57.9 58.04 

14 PM 56.4 56.56 

15 PM 54.6 55.31 

16 PM 48.2 54.85 

17 PM 36.72 52.36 

18 PM 27.72 52.66 
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Figure 8: Analysis 

 
VII CONCLUSION 

This system has presented a novel and a simple control implementation of a Sun tracker that employed a single 

dual-axis AC motor to follow the Sun and used a stand-alone PV inverter to power the entire system. The 

proposed one-motor design was simple and self-contained, and did not require programming and a computer 

interface. A laboratory prototype has been successfully built and tested to verify the effectiveness of the control 

implementation. Experiment results indicated that the developed system increased the energy gain up to 24% for 

a partly cloudy day. The proposed methodology is an innovation so far 

 

VIII FUTURE SCOPE 

  Increase the sensitivity and accuracy of tracking by using a different light sensor. A photodiode with 

an amplification circuit would provide improved resolution and better tracking accuracy/precision.  

 Different algorithm can be followed for more efficient tracking. This device can be given more 

intelligence, such as after tracking once, it will able to predict the line of movement of the sun across 

the sky. 

  User-handling can be more sophisticated, i.e. user can select the waiting time. 

  A digital display can be configured along with this 

 

IX APPLICATIONS 

 The Solar Tracking system can be utilized for tracking the sun and thus pointing the solar panel at the point 

of maximum solar intensity.  
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  It can also be utilized for automatic switching ON/OFF the street lights by mounting it over a street lights 

and switch ON whenever the solar intensity goes below a threshold value as dictated by the program.  

 It can also be employed with Stirling engine.  

 Solar trackers are devices used to orient photovoltaic panels, reflectors, lenses or other optical devices 

toward the sun. Since the sun‟s position in the sky changes with the seasons and the time of day, trackers 

are used to align the collection system to maximize energy production 

 

REFERENCE 

[1] Tadamalle A. P "Autoatic Solar Tracking System" International Journal Of Innovations In Engineering 

Research And Technology [IJIERT]  ISSN: 2394-3696 . 

[2] Salsabila Ahmad” A High Power Generation, Low Power Consumption Solar Tracker” 2012 IEEE 

International Conference on Power and Energy (PECon), 2-5 December 2012, Kota Kinabalu Sabah, 

Malaysia. 

[3] Nader Barsoum” Fabrication of Dual-Axis Solar Tracking Controller Project”Intelligent Control and 

Automation, 2011, 2, 57-68. 

[4] Sushma.V.R” PLC Based Solar Tracking Panel Assembly” International Journal of Engineering Trends 

and Technology (IJETT) – Volume 18 Number 5 – Dec 2014. 

[5] Vishal Bhote, Jaikaran Singh “Implementation of dual axis solar tracker model by using 

microcontroller”International Journal of Engineering Research and General Science Volume 2, Issue 4,  

June-July, 2015  ISSN 2091-2730. 

[6] P. Roth et a. Cheap two axis sun following device, Energy Conversion and Management 46 (2005) 1179–

1192.  

[7] Gerakis George “ADAM, Intelligent integrated selfenhanced  photovoltaic panel with  rainwater 

harvesting for irrigation, unit cooling and cleaning”Estavromenos, 71004, Iraklio Greece, Neo Chimio 

10680, Athens,Greece, Kila 50100 Kozani, Greece gerakisg@teicrete.gr, xrkanavas@hotmail.com. 

[8] ShrishtiRana “PLC Intelligent integrated photovoltaic panel”International Journal of Technical Research 

and Applications e-ISSN: 2320-8163, www.ijtra.com Volume 1, Issue 4. 

[9]  E. Michael Assaf Two axis solar tracker based on solar maps, controlled by a low-power microcontroller 

"proceeding of the international conference on renewable energies and power quality .Granda (spain) 

,23fd to 25th March, 2010. 

[10]  Francisco D., Pedro D.G. and Luis C.G., “Two axis solar tracker based on solar maps controlled by a 

low-power microcontroller "proceeding of the international conference on renewable energies and power 

quality .Granda (spain) ,23 fd  to 25  March, 2010 . 

[11]  Chi a- Yen L., Po-Cheng C, Che-Ming C. and Chiu-Feng L., " Sun tracking systems :A Review" ,sensors 

,Vol .9 , pp. 3875 - 3890,2009.  

[12] Rustom M., Nijmeh S. and Abdallah S., "A Programmable Logic Controller to control Two Axis Sun 

Tracking system", Information Technology Journal, Vol. 5, pp. 1083 - 1087, 2006. 15  16 

[13] M.Sharathkumaar “Renewable Irrigation System Using Dual Axis Solartracker with Microcontroller and 



5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India         (ICRISEM-16) 

05th June 2016, www.conferenceworld.in              ISBN: 978-81-932074-2-0 

 

273 | P a g e  

 

Regeneration Of Electricity From Irrigated Water”  Design and construction of a two-axis Sun tracking 

system for parabolic trough collector (PTC) efficiency improvement, Renewable Energy 31 (2006) 2411–

2421 

[14] S. Abdallah, S. Nijmeh, Two axes sun tracking system  with PLC control. 

[15] V. Poulek, M. Libra, New solar tracker, Solar Energy  Materials and Solar Cells 51 (1998), 113-120. 

[16] T. Tomson, Discrete two-positional tracking of solar collectors, Renewable Energy 33 (2008), 400–405. 

[17] SnehalPatil “Multidimensional Sun Tracking Models for Maximum Power Generation” International 

Journal of Science and Research (IJSR) ISSN (Online): 2319-7064. 

[18] Salsabila Ahmad, “A High Power generation, low power consumption solar tracker”, pp 366-371, IEEE 

International conference on power & energy (PECon), December 2012.  

[19] S. Ahmad, M. Z. A. A. Kadir, S. Shafie, “Current perspective of the renewable energy development in 

Malaysia”, Renewable and Sustainable Energy Reviews, vol. 15, pp. 897-904, 2011.   

[20] Hossein M., Ali reza K.,Arzhang J., Hossein M., Karen A. and Ahmad S. , "A review of principle and 

sun-tracking methods for maximizing solar systems output " Elsevier, Vo1.13, pp.I800 - 1818,2009.  

[21] Tsung-Yu Tsai, “Study the Difference of Solar Electricity Generation between the Fixed-Angle and 

Dual-Axis Tracker Systems,” Master Thesis, Southern Taiwan University of Sc. and Tech., Tainan City,  

Taiwan, R.O.C., 2006. 

[22] Viet Hung Pham, “Design and Investigation of a Two-Axis Automatic Solar Tracking System,” Master 

Thesis, Southern Taiwan University of Sc. and Tech., Tainan City, Taiwan, R.O.C., 2007. 

 



 

5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India         (ICRISEM-16) 

05th June 2016, www.conferenceworld.in              ISBN: 978-81-932074-2-0 

 

274 | P a g e  

 

ACID AND ALKALINE HYDROLYSIS 

TECHNOLOGIES FOR BIOETHANOL PRODUCTION: 

AN OVERVIEW 

Seema Devi
1
, Anil Dhaka

2 
, Joginder Singh

3 

1
Laboratory of Environmental Biotechnology,  

Deptt. of Botany,A.I. Jat H.M. College, Rohtak (HRY) (India) 

Laboratory of Env. Monitoring, Department of Env. Sc.,  

M D University, Rohtak – 124001 (HRY) (India) 

 

ABSTRACT 

In recent years, bioethanol production from renewable non-crop sources, viz., lignocellulosic biomasses has 

been proved a promising alternative energy source not only for compensating with the fast depleting crude oil 

resources, low cost, great potential availability but also for dwindling air toxics of the transportation sector. 

The primary technical and economic challenge for the production of bioethanol is cost- effective release of the 

locked polymeric carbohydrates of the highly complex lignocellulosics to fermentable soluble sugars as the 

bioconversion is a multistep process consisting of pretreatment, hydrolysis and fermentation. Hydrolysis of the 

lignocellulosic biomass can be performed either by enzymatic or acidic or alkaline methods. This paper gives an 

overview on the current status and up-to-date progress of the two oldest methods, acid and alkaline, of 

hydrolysis. Acid hydrolysis has been utilized for converting cellulosic biomass into ethanol since 1898 when the 

first commercial plant was established. It has been confirmed by various experimental results that alkaline 

hydrolysis has the highest reaction rates, followed by acid hydrolysis and finally hydrothermal degradation so 

far as the cleavage of glycosidic bonds in water-soluble carbohydrates is concerned. However, it is very difficult 

to obtain a high yield of sugar by alkaline hydrolysis because mono- and dimeric carbohydrates, such as 

glucose, fructose, or cellobiose, are severely attacked by alkalis at temperatures below 100C. Albeit, both acid 

and alkaline hydrolyzing methods can be used for most of the lignocellulosic biomasses but as compared with 

the enzymatic hydrolysis the popularity of these methods is found to be diminishing concurrently owing to the 

low yield of sugars as well as formation of inhibitory compounds like furfurals. 

Keywords: Hydrolysis, Acid Hydrolysis, Alkaline Hydrolysis, Lignocellulosic Biomass, Fermentable 

Sugars 

 

I INTRODUCTION 

Fuel ethanol produced from biomass (Bioethanol) seems to be a promising approach to reduce the use of non-

renewable fossil fuels which are tremendously augmenting not only global warming but also environmental 

pollution. Therfore, the future of oil production is one of the major causes of public and private interests in 

developing ethanol as an additive or substitute for fossil fuel (Ramanthan 2000; Yu et al. 2008). This is true 
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especially when the oil peak is estimated to reach sometime between 1996 and 2035 (Demirbas 2008). In 2010, 

ethanol replaced 8% of conventional gasoline globally (Brazil: 50%, US: 9%, China: 2%, EU: 1%). Thus 

sustainably produced biofuels can meet at least 25% of the global need for transport fuel in 2030 and potentially 

50% or more going forward. Moreover, fuel ethanol can reduce green house gas emissions by 30−90% as 

compared to average gasoline which could also be conserved for future use. Savings by cellulosic ethanol can 

become even larger. Currently, the most important feedstock for the production of ethanol is sugarcane juice in 

Brazil and corn in the USA, while many other agricultural raw materials are also used worldwide (Rabelo et al. 

2008; Arumugam & Manikandan 2011). The cost of ethanol production increases as the demand for molasses 

increase. Hence, non-crop lignocellulosic biomasses such as wood, switch grass, aquatic weeds and agricultural 

residues are attractive materials for the ethanol production since they are the most abundant reproducible 

resources on earth (Saha et al. 2005; Jefries 2006; Sun & Chen 2007;  Mishima et al. 2008; Cheng & Keshwani, 

2008; Ying et al. 2009). Agricultural residues are easier than wood to use as feedstocks for biofuels due to their 

lower lignin and higher hemicellulosic contents. Therefore, there is a hope that large production of ethanol from 

lignocellulosic biomass resource becomes a reality by 2015 (Seabra et al. 2010).  

The main components of lignocellulosic biomass are cellulose, hemicelluloses and lignin. The most abundant 

polysaccharide on earth, cellulose, is a highly ordered polymer of cellobiose representing over 50% of the wood 

mass (Bon et al. 2007). Both lignin and cellulose are more recalcitrant to enzymatic or chemical conversion to 

biofuel precursors. Hemicellulose is much more readily recovered, but presents challenges in use due to 

simultaneous release of acetic and ferulic acid components along with acid-soluble lignin moieties, all of which 

can inhibit fermentation and catalytic conversion to more useful products (Oliva et al. 2005; Alvira et al. 2010; 

Marinkovic et al. 2012 ). Hence the primary technical and economic challenge for the production of bioethanol 

is cost effective release of the locked polymeric carbohydrates of the highly complex lignocellulosics to 

fermentable soluble sugars as the bioconversion process consists of at least four main steps: pretreatment, 

hydrolysis, fermentation and recovery and purification (Sun & Cheng 2002; Geng et al. 2009; Kuhad et al. 

2010). To produce ethanol commercially profitable from the lignocellulosic biomass (LB), there is a need for 

technological improvement and cost reduction in all the stages of production (Hamelinck et al. 2005; Rabelo et 

al. 2008; Gupta et al. 2009; Payamera et al. 2011; Phuengjayaem et al. 2011). The pretreatment stage has been 

found to be the key step to provide a substrate susceptible to the subsequent hydrolysis (Wyman et al. 2005; 

Mosier et al. 2005a,b; Binod et al. 2010; Harun et al. 2011). Hydrolysis is the process of breakdown of cellulose 

into cellobiose and glucose which can be accomplished either by enzymes or acid or alkali (Xiang et al. 2004; 

Taherzadeh & Karimi 2008). Of these methods, dilute acid hydrolysis and enzymatic hydrolysis have been the 

most popular ones. Dilute acid hydrolysis is a fast and convenient method to perform but it leads to the 

accumulation of fermentation inhibitory compounds such as carboxylic acids, fufurals, hydroxyl methyl 

furfurals (HMF) and phenolics (Gupta et al. 2009; Mukherjee et al. 2010). However, the cost of ethanol 

production from lignocellulosic biomass is relatively high based on current technologies. Acid hydrolysis is 

perhaps currently seen as the most technologically mature method of sugars release from biomass. The 

concentrated acid process uses relatively mild temperatures, and the only pressures involved are those created 

by pumping materials from vessel to vessel. Alkaline hydrolysis is also considered to be more suitable for 

herbaceous crops and agricultural residues   (Huber et al. 2006). The aim of this review is the conversion of LB 
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into monomeric sugars with the help of acid or alkaline hydrolysis so that the released monomeric sugars could 

be used for fermentation to ethanol easily either by using Saccharomyces cerevisiae or  Picchia stipitis.  

 

1.1 Acid Hydrolysis 

Acid hydrolysis is the oldest technology for converting cellulose biomass to bioethanol (Graf et al. 2000). There 

are two basic types of acid hydrolysis processes commonly used: dilute acid and concentrated acid hydrolysis. 

The dilute acid process is conducted under high temperature and pressure and has a reaction time at a scale of up 

to minutes, facilitating continuous processing. The concentrated acid process uses relatively mild conditions 

with a much longer reaction time (Sun & Cheng  2002, 2007; Mishima et al. 2006, 2008; Masami et al. 2008). 

 

1.2 Dilute Acid Hydrolysis 

The main step is essentially hemicellulose fraction is depolymerized at lower temperature than the cellulosic 

fraction. Dilute sulfuric acid is mixed with biomass and held at temperatures of 160-220 °C for periods ranging 

from minutes to seconds to hydrolyze hemicellulose to xylose and other sugars, and then continue to break 

xylose down to furfural (Balat et al. 2007). The dilute acid process involves a solution of about 1% sulfuric acid 

concentration in a continuous-flow reactor at a high temperature (215°C) (Graf et al. 2000). Most dilute acid 

processes are limited to a sugar recovery efficiency of around 50%. The primary challenge for dilute acid 

hydrolysis processes is how to raise glucose yields higher than 70% in an economically viable industrial process 

while maintaining a high cellulose hydrolysis rate and minimizing glucose decomposition. Percolation reactors 

have been used in most of the wood sugar processes (Xiang et al. 2004). Countercurrent shrinking bed reactor 

technologies have been successful in achieving >90% glucose yield from cellulose. Anwar et al. 2012 studied 

dilute acid hydrolysis of rice polish influenced on releasing hemicelluloses to produce xylose, arabinose, 

glucose, acid-soluble lignin, but there was also released of some inhibitory compound like furfural and phenolic 

compound which affect the hydrolysis process. They reported that hydrolysis with H2SO4 can be carried out at 

elevated temperatures (80-200 ºC) for 2 – 60 min. They also found that H2SO4 is more efficient as a catalyst 

than hydrochloric acid (HCl) for the degradation of xylose. Saha et al. (2006) described a process for the 

hydrolysis and conversion of rice-hull cellulose and hemicellulose to monomeric sugars. They used dilute acid 

H2SO4 pretreatment at varied temperatures and enzymatic saccharification. Maximum yield of monomeric 

sugars by dilute acid pretreatment and enzymatic saccharification using commercial cellulases was 60% based 

on total carbohydrate content. Cheng et al. (2008) evaluated the cellulose reactivity of two lignocellulosic 

feedstocks, switch grass and poplar, using dilute sulfuric acid pretreatments designed for optimum xylose yield. 

Yields (percentage conversion of cellulose) were 90% and 73% of the theoretical yield for pretreated switch 

grass and poplar, respectively (Balat et al. 2007). Saha & Cotta (2006) used dilute acid and enzymatic 

saccharification procedures for conversion of corn fiber to fermentable sugars. They found that corn fiber 

pretreated with 0.5% H2SO4 at 121ºC for 1 h facilitated commercial enzymes to highly hydrolyze remaining 

starch and hemicellulose components without generation of inhibitors such as furfural and hydroxymethyl 

furfural (HMF), which are generally considered inhibitors for fermentative microorganisms. The acid must be 

neutralized before the sugars proceed to fermentation (Kim et al. 2012). Acid hydrolysis releases oligomers and 

monosaccharides and has historically been modeled as a homogeneous reaction in which acid catalyzes 
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breakdown of cellulose to glucose followed by breakdown of the glucose released to form HMF and other 

degradation compounds (Balat et al. 2007; Hsu et al. 2010). Strong acids can reduce the crystalline region but 

they degrade glucose. The sulfuric acid-based hydrolysis process is operated under two different conditions; (í) 

a process that uses high sulfuric acid concentration that operates at a lower temperature and, (íí) a process that 

uses low sulfuric acid concentration and operates at a higher temperature stage is optimized for hydrolysis of the 

cellulose portion of the feedstock (Kumar et al. 2005; Kim & Mazza 2009). The first process is conducted under 

mild process conditions to recover the 5-carbon sugars while the second stage is conducted under harsher 

conditions to recover the 6-carbon sugars (Dermirbas 2005, 2006, 2007). Accordingly, in the first stage 

hemicellulose is hydrolyzed (Figure 1) with dilute acid under ambient conditions and the more resistant 

cellulose is hydrolyzed at higher temperatures (213°C) and relatively higher concentration of acid (0.4%) in the 

second stage. Under the latter conditions, the recovery yields are 89% for mannose, 82% for galactose and 50% 

for glucose (Graf & Koehler 2000; USDOE 2003). Schematic flowsheet for dilute acid hydrolysis is given in  

 

Lignocellulosic feedstock 

 

 

 

                                                                                    

Dilute acid hydrolysis (Liquid)   Residual solid biomass fraction 

                                                                                                                          

 

 

 

          

Detoxification 

 

 

 Bioethanol fermentation 

 

 

  Recovery of bioethanol 

 

Figure 1. Dilute acid hydrolysis ( first stage and two stage) and recovery of bioethanol. 

 

Figure. 1. In contrast, the concentrated acid methods result in high sugar recovery yields (90%), can handle 

diverse feedstocks containing lignocellulose and the process is relatively rapid (10 to12 h), (Joshi et al. 2011). 

The acid hydrolyzed substrates were then subjected to enzyme hydrolysis to give vastly improved yields as high 

Dilute acid hydrolysis ( First Stage ) 

Second stage dilute acid hydrolysis at 

higher temperature and time 

Second stage hydrolysis 
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as 100% for corn stover and 90% for oak wood (Balat et al. 2007). The advantage of dilute acid processes is the 

combination of higher conversion and cheaper utility costs, their fast rate of reaction, which facilitates 

continuous processing. The biggest limitation is their low sugar yield and corrosion, which mandates expensive 

materials of construction. The acid must be neutralized before the sugars proceed to fermentation. The dilute 

acid process involves a solution of about 1-2% sulfuric acid concentration at a high temperature. Nutawan 

Yoswathana et al. (2010) have utilized dilute sulfuric acid (1-9%) for the hydrolysis of rice straw for ethanol 

production. The major advantage of dilute acid hydrolysis is that it is quicker than concentrated acid hydrolysis 

and hence can be used as a continuous process. The disadvantage of this method is that the sugar conversion 

efficiency is only about 50%. Also due to high temperature and pressure, large portion of the sugars is degraded 

which is not fermentable. The reducing yield of water hyacinth (366.0 mg/g dry matter) for the acid and 

combined hydrolysis at 100°C for 60 min (Ma et al. 2010). 

 

The highest sugar yield on water hyacinth (155.13 mg/sugar/g dry matter) obtained by combination of drying, 

grinding and hydrolysis with 5% ( Harun et al. 2011). The maximum yields of glucose from sweet sorghum 

straw were 0.234 g/g dry substrate, respectively, at the pretreatment condition: 120 ºC, 3% H2SO4 for 10 min 

(Phuengjayaem &Teeradakorm 2011). 

 

Table 1. Total Sugar yield under different hydrolysis conditions for different feedstocks 

S. 

No 

 

Feedstock Hydrolysis 

conditions 

Sugar yield          Reference 

 

 

1. Cassava waste 121°C, pH 4.5, 24 h 6.2%  Srinorakutara et al. (2004) 

2. Wheat straw 45°C, pH 5.0, 72 h 56.5 % Saha et al.(2005) 

3 Wheat straw 45°C, pH5.0, 120 h 67.2% Saha et al. (2006) 

4. Wheat straw 50°C, pH 4.8, 24 h 51.4 % Tabka et al. (2006) 

5. Water hyacinth 37°C, pH 5.0, 24 hr 19.90% Mishima et al. (2006) 

6. Garcinia kola 50°C, pH 5.0, 144 h 86.2% Humphray et al. (2007) 

7. Sugarcane bagasse 70°C, pH 5.0, 6 h 62.4% Rabelo et al. (2008) 

8. Olive tree 50°C, pH 4.8, 72 h 36.3% Cara et al. (2008) 

9. Switch grass 50°C, pH 4.8 58.7% Yu et al. (2008) 

 

10. Switch grass  50°C, pH 4.8 58.7% Hu et al. (2008) 

11. Agave bagasse 121°C, pH 4.8, 4 h 12-58% Hernandez-Salas et al. (2009) 
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10. Sugarcane bagasse 121°C, pH 4.8, 4 h 13-18% Hernandez-Salas et al. (2009) 

11. P. juliflora wood 45°C, pH 5.0, 120 h 67.2% Gupta et al. (2009) 

12. Bamboo 120-140°C, pH 5.0,90 min 8.5% Payamera et al. (2011) 

13. Water hyacinth 121°C, pH 4.8, 1 h  35.9% Harun et al. (2011) 

14. Cassava pulp 210°C, 15 min 52.27% Hermiati et al. (2012) 

 

1.3 Concentrated Acid Hydrolysis 

This method provides a complete and rapid hydrolysis of cellulose to glucose and hemicelluloses to 5-carbon 

sugars with little degradation. The critical factors needed to make this process economically viable are to 

optimize sugar recovery and cost effectively recovering the acid for recycling (Dermirabas 2004, 2005). The 

concentrated acid process uses relatively mild temperatures, and the only pressures involved are those created 

by pumping materials from vessel to vessel. Reaction times are typically much longer than for dilute acid 

process (Graf et al. 2000). The concentrated acid process uses 70% sulfuric acid at 313–323K for 2–4 h in a 

reactor. The low temperatures and pressures will lead to minimization of the sugar degradation. In the next step, 

the cellulosic fraction has to be deploymerized. The solid residue from first stage is de-watered and soaked in 

30–40% sulfuric acid for 50 min. at 373K for further cellulose hydrolysis (Chandel et al. 2007). The primary 

advantage of the concentrated acid process is the potential for high sugar recovery efficiency (Dermirbas 2005). 

The concentrated acid process offers more potential for cost reductions than the dilute sulfuric acid process 

(Farooqi et al. 2004). Concentrated sulfuric or hydrochloric acid is difficult to work with, and essentially all of 

the acid must be recovered and reconcentrated in order for the process to be economical. Conventional dilute 

acid cellulose hydrolysis has been unpopular because sugars decompose under conditions that are required for 

cellulose hydrolysis, i.e., high temperature and low pH. Therfore, according to Ma et al. (2011) the optimum 

hydrolysis conditions are as follows: the concentration of H2SO4 is 72% (wt.%), the temperature is 50°C, the 

ratio of H2SO4 solution volume (mL) to the rice hull mass (g) is 10:1 and the time is 5 minutes, the glucose yield 

rate reaches 45.6% (wt.%). 

 

1.4 Alkaline Hydrolysis  

Alkaline hydrolysis (mainly lime (CaO/Ca(OH)2), NaOH, Na2C03) is effective in removing lignin and acetyl 

groups (Mohan et al. 2006; Yang & Wyman 2007). Alkaline hydrolysis is a slow process, requires 

neutralization, and the added alkali also needs to be recovered. Alkaline hydrolysis is more suitable for 

herbaceous crops and agricultural residues and not suited for woody biomass due to its higher lignin content 

(Huber et al. 2006; Rabelo et al. 2008). The OH
–
ion attacks the anomeric carbon atom and cleaves the ether 

bridge during alkaline hydrolysis. With the uptake of water and liberation of the OH
–
 ion, glucoses are formed. 

It has been confirmed by various experimental results that alkaline hydrolysis has the highest reaction rates, 

followed by acid hydrolysis and finally hydrothermal degradation so far as the cleavage of glycosidic bonds in 

water-soluble carbohydrates is concerned. However, to obtain a high yield of sugar by alkaline hydrolysis, it is 
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very difficult because mono- and dimeric carbohydrates, such as glucose, fructose, or cellobiose, are severely 

attacked by alkalis at temperatures below 100 °C ((Wyman et al. 2005; Rabelo et al. 2008). During hydrolysis, 

organic acids are also formed therefore, the alkali consumption by acid formation is also a problem. Alkaline 

hydrolysis can be used for the pretreatment of lignocellulosic biomass, being saponification of intermolecular 

ester bonds cross-linking xylan hemicellulose and other components, e.g., lignin and other hemicelluloses (Sun 

et al. 2002; Yang & Wyman 2007). Dilute NaOH treatment of lignocellulosic biomass causes swelling, leading 

to an increase in the internal surface area, a decrease in crystallinity, separation of structural linkages between 

lignin and carbohydrates, and disruption of   the lignin structure ( Fang et al. 1987;  Kim & Lee 2007; Yu et al. 

2008; Kumar & Wyman 2009 ). The yield of total sugars of 672+ 4 mg per g of wheat straw  hydrolysis with 

alkaline H2O2 (2.15%, v/v; pH 11.5; 35 °C; 24 h) after enzymatic saccharification (45 °C, pH 5.0, 120 h) using 

0.16 mL of enzyme per g of straw (Saha & Cotta 2006). The yield of total sugars of 494.7 mg per g of sugarcane 

bagasse , the best results are for alkaline peroxide hydrolysis performed with 5% H2O2 at 20°C for 24 h ( Rabelo 

et al. 2008). The monosaccharide yield was about 80% at 35°C for 10% alkali concentration in a reaction time 

of 90 minutes (Geeta & Gopalakrishnan 2011). 

 

II COMPARISON OF DIFFERENT HYDROLYSIS METHODS 

In comparison to dilute acid hydrolysis, concentrated acid hydrolysis leads to little sugar degradation and gives 

sugar yields approaching 100%. However, environmental and corrosion problems and the high cost of acid 

consumption and recovery present major barriers to economic success. The major advantage of dilute acid 

hydrolysis is that it is quicker than concentrated acid hydrolysis and hence can be used as a continuous process. 

Mild acid hydrolysis is a promising method to improve enzymatic hydrolysis and ethanol production. At high 

temperature (70 and 100°C), the reducing sugar yield increased with the increase in hydrolysis time (Yu et al. 

2008; Ma et al. 2010). Table 2 is also drawn below to depict the comparisons of various hydrolysis methods 

including enzymatic hydrolysis which seems to be the future method of hydrolysis of various lignocellulosic 

biomasses for obtaining monomeric sugars which could be fermented into boehtanol. 

Table 2: Comparisons of different hydrolysis methods 

S. No. Hydrolysis 

method 

Conditions Glucose 

yield (%) 

Advantages Disadvantages 

1 Dilute acid <1% 

H2SO4, 

215°C, 

3 min 

50–70  High sugar recovery 

 Very high reaction 

rate 

 Environmental and 

corrosion problems  

  Sugar decomposition 

at elevated temperature 

 High utility cost for 

elevated temperature 

 High operating cost for 

acid consumption 

2 Concentrated 

acid 

30–70% 

H2SO4, 

90  High sugar recovery 

 High reaction rate 

 Environmental and 

corrosion problems 
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40°C, 

2–6 h 

 High cost for acid 

recovery 

3 Alkaline 18% NaOH 

100°C, 

1 h 

30 High reaction rate  Low sugar yield  

 Sugar decomposition 

by alkali attack 

4 Enzymatic Cellulase 

70°C, 

1.5 days 

75 -95  High yield of 

relatively pure sugar 

 Mild environmental 

conditions 

 No environmental 

and corrosion 

problems 

 Pretreatment of 

biomass required 

 High cost of cellulase 

enzymes 

 Low hydrolysis rate 

 

III CONCLUSION  

Lignocellulosic biomass materials are cheap feedstocks for ethanol production. The key challenge is to develop 

hydrolysis technologies that are capable of recovering sugars effectively and efficiently (Geetha et al. 2011). 

One major problem with ethanol production is the availability of raw materials which can vary considerably 

from season to season and depend on geographic locations. The price of the raw materials is also highly volatile 

which can highly affect the production costs of  bioethanol. Because feedstocks typically account for greater 

than one-third of the production costs, maximizing bioethanol yield is imperative. Dilute acid hydrolysis 

achieves a sugar yield of 50–70%. and alkaline hydrolysis achieves a  low sugar yield of 30%. At present, 

enzymatic hydrolysis can obtain a sugar yield of 75–95% and further research project yield of 85–95%. 

Although acid hydrolysis processes are matured technologies, enzymatic processes have comparable costs and 

the potential of future cost reductions as technology improves. Future research is needed to develop suitable 

catalysts to facilitate cellulose hydrolysis at relatively low temperatures to minimize the decomposition of sugar 

products. Although bioethanol production has been greatly improved by new technologies, several research 

challenges remain in order to further improve the overall yield of ethanol, increase the productivity in the 

conversion steps and to reduce the production cost. These challenges include maintaining a stable performance 

of the genetically engineered yeasts in commercial scale fermentation operations, developing more efficient 

pretreatment technologies for lignocellulosic biomass, improving fermentation of all sugars available in wood 

and to make the fermenting organism more tolerant to inhibitors, increasing process integration to reduce the 

number of process steps, the energy demand and to re-use process streams in order to minimize the use of fresh 

water and reduce the amount of waste streams. 
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ABSTRACT 

India is a developing country where the growth rate is increasing and side by side waste material is also 

increased so there is a need of the management of waste material in India. Due to the increase in 

population, IT sector, new infrastructure projects and industrialization, the construction industry has shown 

very fast growth. Builders face the problem of financial difficulty due to the excessively material wastage in 

construction projects. The harmful effect of the waste material is on our general environment, philosophy of 

art, beauty and on our health. There are excessively wastage of material, inappropriate management of 

material and low awareness about reduction and proper utilization of waste material is very common in the 

local constructions sites in India.  It is very economically expedient to recycling up to 80-85% of the total 

amounts of construction waste by the European countries. The Recycling technologies are used by them are 

very easy to apply and control the wastage of the material. There is a need to the management of the waste 

material because they play very harmful role in our country, in many cities waste material management is 

very big problem. There is no proper estimation of waste material in India because of the indisciplinary, 

less focused on this issue and absence of regulatory and strict administration. In this paper we are 

discussing about the method for the management and control of waste construction materials. The main 

objective of this work is to know about the sources of waste generation in the construction industry, to study 

about construction and demolition waste management, how to reduce the wastage and process of reducing 

the wastage etc.  With the reduction of the wastage sources of the material is also increased, demand of 

increased population is also fulfilled and limited resources are also used. Additional sources of waste 

generation as those already known, such as a lack of attention paid to the sizes of the used products, lack of 

influence of contractors, and lack of knowledge about construction during design activities. A significant 

part of waste generation is caused by the building and construction industry. Reduction of construction 
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waste is therefore a major topic of the todays government all over the world. Construction companies 

benefit from reduced waste generation by lower deposition costs and lower purchasing costs of virgin 

materials. An overview is being presented of the main policy areas government concerning sustainability. 

This paper gives more focus on the importance of reduce, recur and recycle means concept of 3R for the 

management of the waste material. 

Keywords:- Construction Waste, Management Techniques, Demolition and Waste Management. 

I INTRODUCTION 

Construction and demolition waste has been defined as „wastage which are arising from construction, renovation , 

explosion activities ,surplus and damaged products and material arising in the course of construction work and on site 

work.  The primary method is adopted in waste handling is carried through by interviewing professionals like project 

managers, architects, civil engineers, contractors and government officials like city engineers, solid waste management 

officials. 

The agriculture is the largest industry in India. According to the eleventh five year plan, construction is the second 

largest industry after agriculture. India‟s most population skilled/semiskilled and significantly labour class unskilled is 

dependent upon the construction work. Material is the major part of all types constructions projects. The success and 

failure of every construction project is by and large depends on the material management. In country  like India where 

on one hand side the growth of development and redevelopment project has  considerably  increased and on the other 

hand the bad impacts of construction sector on the environment is also amplified.  

Today the environmental issues such as flood levels due to the illegal explosion of waste into the rivers, resources are 

depletion from the earth and illegal explosion of hill slopes are evident in the metro cities. In India infrastructural 

facilities are increased due to the construction, refurnishing and explosion of buildings, bridges, runways, flyover, 

roads, factories, industries, hospitals and other similar formulations. The waste material generally consist of powerless, 

inactive and non-biodegradable materials such as-- 

 Plaster 

 Plastics 

 Wood 

 Brocken tiles 

 Metals 

 Excavated materials 
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 asphalt concrete 

 Concrete rubbles 

 Steels, Masonry etc. 

 Wastage of Chemicals 

This type of waste material is most usually seen on the road sides, communistic dustbin, occupy the land space, and 

reduce the use of land and fertility of land . If we say a statement that in most of the world when we travelling a few 

kilometers by road we saw huge piles of such type of waste and which is very heavily and that wastage is from the 

industrial or constructions project wastage and the effect of that is traffic congestion. From that type of waste material 

there is increase in floods, earthquake, and ecology imbalance, effect on the wild life, low space for living, reduction 

in the land fertility and adverse affect on the environment and peoples. So there is a need of proper planning of waste 

management and recycling of waste material. In India being developing countries, there is immense need of awareness 

for waste management. Due to lack of awareness waste management project is not working well. From the last few 

decades, European countries make excessive growth on the waste management and utilize the construction waste and 

recycling that waste. Many developed countries like U.K, U.S.A., France, Denmark, Germany, Australia and Japan 

have used cost-effectively attainable technologies for recycling up to 80-85 percent of waste. However India is also 

doing various activities for achievement in that project but efforts are least. 

II OBJECTIVE OF THE STUDY 

 To make people aware about the wastage of materials that may be used again. 

 To know about the causes of wastage. 

 To know about the various techniques through which the wastage can be reduced 

 To know about the suitable wastage management hierarchy. 

 To study about Landfill, Recycling, Reduce and Reuse. 

III SOURCES OF WASTE GENERATION IN THE CONSTRUCTION INDUSTRY 

All over the world, the growth of construction industry is enormous in the past decade. The pace of generation of C&D 

waste is also significant. In general, there are two sources for generation of waste materials, namely, bulk generators 

and retail or small generators. The classification of sources is given in Fig 1. The infrastructure development sector 

and real estate sector are the bulk generators of waste. Construction and repair of roads, bridges, flyovers etc. are 

classified under infrastructure development sector. Real estate sector consists of housing, industrial, and commercial 

building construction, demolition of unauthorized structures etc. Small commercial enterprises and individual house 

building teams are considered as retail or small generators. The contributors of C&D waste in a project are given in 



5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India         (ICRISEM-16) 

05th June 2016, www.conferenceworld.in              ISBN: 978-81-932074-2-0 

 

290 | P a g e  
 

Fig 2. The project activities are to be planned at every stage by every personnel, who are involved, to minimize the 

overall waste generation.  

Construction industry is largest economic expenditure in India. According to eleventh five year plan, it is the second 

largest economic activity after agriculture. The impact caused to the environment by Indian construction industry is 

also large. Construction industry consumes high volume of raw materials and products. It generates high employment 

opportunity. Based on an analysis of the forward and backward linkages of construction, the effect in the construction 

on economy is estimated to be significant [2]. The boom in the economical growth in the country is attributed to the 

developments in the construction industry. Investment in construction accounts for nearly 11 per cent of India‟s Gross 

Domestic Product (GDP). Our construction sector is likely to continue to record a higher growth rate in the years to 

come due to the Governments recent initiative to allow cent per cent foreign direct investment in real estate 

development related projects. Based on the studies done by Technology, Information, Forecasting and Assessment 

Council –TIFAC (2000) the total construction works in the country for the five years during 2006-2011 has estimated 

to be for $847 billion. From the cost analysis of various modes of expenses in Indian construction industry, it has been 

seen that the component of material cost comprises nearly 40 to 60 per cent of the project cost. The material waste 

generation in construction industry is huge in monetary terms.  

 

  
  Fig. 1        Fig. 2 

 

Thus, cost saving potential for India is expected to be millions of dollars by adopting suitable measures for waste 

management. This is particularly essential for a development that responds to the challenges of environmental 

sustainability, low carbon emission and minimal resource depletion [3]. The total quantum of C&D waste generated in 
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India is estimated to 11.4 to 14.69 million tonnes per annum (TIFAC, 2000). The distribution of various components 

of C&D waste in India is given in Fig 3. The concrete, brick and masonry together constitutes more than 50 percent of 

the total C&D waste. This shows the importance of developing C&D waste management plan for these components. 

 

IV GLOBAL SNAPSHOT OF CONSTRUCTION &DEMOLITION WASTE MANAGEMENT 

Asian institute of technology of Thailand had conducted a survey in various Asian countries; Bhutan, Japan, Hong-

Kong, China, Thailand and India prepared a report regarding the construction and explosion waste management in 

May 2008. [1]. 

The following chart shows the status of construction and demolition waste in Asian countries.  

Fig- 3: Estimates of C&D Wastes in Some Asian countries (Asian Institute of Technology, „Report on reduce, reuse 

and recycle (3R) practices in construction and demolition waste management in Asia‟, Thailand, May 2008) 

 
      Fig- 3 
 

From the report of Ministry of Environment and Forest in 2008 estimated that 0.53 million tonnes/day of waste is 

generated in the country. On that basis the 210 million tones of MSW are produced annually, table 1 shows the 

estimate prepared by central government of India. But as per the world bank report says Asian countries produces 

around about 1000kg per capita per year, it means the figure which stated by the MoEF is very less than the world 

bank report figure. This show in India is underestimating the construction and demolition waste handling. The figure 2 

with graphical representation shows construction and demolition waste production per day in Indian cities. 
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V CONSTRUCTION WASTE MANAGEMENT HIERARCHY  

There is some hierarchical order for the waste management that is reduces, reuse and recycle and that is mainly related 

with the production and consumption today. This hierical order is such as that of making of new product. That method 

can be applied on the entire life cycle of the product that is start from the extraction of raw material, manufacture, 

construction and disposal. 

                                        

 Reduce- First of all wastage should be find out when starting the designing process because in that process wastage 

can be minimized which is generated in that stage is possible. Wastage can be reduced through  reduction can be 

achieved by design with standard sizes for all building materials, design spaces to be flexible and adaptable to 

changing uses and design for deconstruction.  

Reuse -This involves identification of waste that can be salvaged for reuse on the current project or another project or 

that can be donated. A comparison of the value of the materials “as it is” for salvage and to their value as materials for 
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recycling may be considered prior to reuse in many cases. Some of these materials may be valuable to reuse on-site; 

others may be sold to be used building material in another site or donated to a charitable organization 

Recycle- After adopting all the options to prevent waste, salvage and reuse materials, the next step is to recycle as 

much of the remaining debris as possible. Recycling saves money by minimizing disposal costs. 

VI WASTE MANAGEMENT STARTUPS IN INDIA 

Waste Management is the generation, prevention, characterization, monitoring, treatment, handling, reuse and residual 

disposition of solid wastes. There are various types of solid waste including, municipal, agricultural, and special like 

hazardous and household etc. The term usually relates to materials produced by human activity, and the process is 

generally undertaken to reduce their effect on health, the environment, or aesthetics. 

The initiative was first done by Waste Management Inc. in 1971. It is mainly based in North America. The major 

services include the Waste, recyclables, yard debris, and hazardous materials collection, hauling, treatment and 

disposal, Dumpster rental, Portable toilet rental, and security services. The company is headquartered in the First City 

Tower in Houston, Texas. The company includes 367 collection operations, 355 transfer stations, 273 active landfill 

disposal sites, 16 waste-to-energy plants, 134 recycling plants, 111 beneficial use landfill gas projects, and six 

independent power production plants.  

Today, not only abroad, but, even India has several start-ups for waste management. Here, presenting some of them: 

Eco-wise: Headquartered at Noida, India. Ecowise waste management provides comprehensive waste management 

services to a variety of establishments including residential, commercial and industrial entities. They ensure that, the 

waste collected by them are treated and disposed in accordance with MSW Rules 2000. Ecowise is an ISO 9001, 

14001 and 18001 Certifications. It is currently collecting waste from Center Stage Mall,Noida, Haldiram, ATS.,etc. 

 

VII CONCLUSIONS 

In nut shell, we can say that there is no satisfactory mechanism for control the issue of waste management. The only 

reason behind that there is no separate regulatory frame work for handling that project in India. In India this project is 

mixed with the other projects so there is no special focus on that project because in India the waste management is 

considered only the part of Municipal Corporation. 

 In near future wastage of industries are very huge so there is a need to take care for that from the present. There 

should be need of hiring the professional and trained people regarding that project for C&D Separation. Some informal 

http://en.wikipedia.org/wiki/Waste_management
http://www.pacode.com/secure/data/025/chapter273/chap273toc.html
http://thetechpanda.com/2014/04/09/12-waste-management-startups-in-india/www.eco-wise.info
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institutions should also be included so that the wastage can be separated according to their recue; reuse and recycling 

process is possible. Charges should be collected on construction and explosions waste generators. Those technologies 

which are environment   friendly should be adopted for waste utilization. There should be fixation of standards that 

can be used for how much % waste can be utilized. Information regarding C & D generation, legislative regarding the 

waste management, regulatory framework and procedures should be known by all the public. 
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ABSTRACT 

The present study is on the impact of Goods and Services Tax  will be on Indian Tax System. There is 

the need for the change in tax structure from traditional tax structure to GST model. GST has detailed 

discuss in this paper as the background of GST, silent features and the impact of GST in the present 

tax system in India. The Goods and Services Tax (GST) is a value added tax to be implemented in 

India, the decision on which is pending about GST from many years. GST is the only indirect tax that 

directly impact on all sectors and sections of our Indian economy. The topic GST is necessary to learn 

whether willingly or as compulsion. The goods and services tax (GST) is beneficial both for the 

corporate and the economy.  The changed indirect tax system GST-Goods and service tax is planned 

to execute in India. Several countries implemented this tax system followed by France, the first 

country introduced GST. Goods and service tax is a new story of VAT which gives a widespread setoff 

for input tax credit and subsuming many indirect taxes from state and national level. The GST 

Implementation is not yet declared by government and the drafting of GST law is still under process 

and a clear picture will be available only after announcement of Implementation. India is a 

centralized democratic and therefore the GST will be implemented parallel by the central and state 

governments as CGST and SGST respectively. The objective will be to maintain a commonality 

between the basic structure and design of the CGST, SGST and SGST between states .In this article, I 

have started with the introduction, in general of GST and have tried to highlight the objectives the 

proposed GST is trying to achieve. Thereafter, I have discussed the possible challenges and threats; 

and then, opportunities that GST brings before us to strengthen our free market economy. 

 

Key Words: GST, CGST, SGST, VAT, INPUT CREDIT 

 

I INTRODUCTION  

Tax policies of a country play an important role on the economy through their impact on both efficiency and 

equity. A good tax system should keep in view issues of income distribution and at the same time, also generate 

tax revenues to support government expenditure on public services and infrastructure development. The 
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framework of value added tax (VAT), recognized as GST as well in several countries, has been one of the major 

development in taxation structures worldwide. More than 135 countries adopted the GST/ VAT framework 

effectively. Indian economy is getting more and more globalised. Introduction of an integrated Goods and 

Services Tax (GST) to replace the existing multiple tax structures of Centre and State taxes is not only desirable 

but imperative in the emerging economic environment. The implementation of GST would ensure that India 

provides a tax regime that is almost similar to the rest of the world. It will also improve the international cost 

competitiveness of native goods and services. According to a report by the National Council of Applied 

Economic Research, GST is expected to increase economic growth by 0.9 percent to 1.7 percent and Exports are 

expected to increase by 3.2 percent to 6.3 percent.   

 

II OBJECTIVES OF THE STUDY  

 The study has been geared towards achieving the following objectives:  

1) To understand the concept of Goods and Services Tax;  

2) To examine the features of Goods and Services Tax; and  

3) To provide information for future research works on Goods and Services Tax. \ 

4) To know the benefit of Goods and Services Tax to economy, business and industry and consumer; 

 

III CHALLENGES 

  

3.1 With respect to Tax Threshold  

The threshold limit for turnover above which GST would be levied will be one area which would have to be 

strictly looked at. First of all, the threshold limit should not be so low to bother small scale traders and service 

providers. It also increases the allocation of government resources for such a petty amount of revenue which 

may be much more costly than the amount of revenue collected. The first impact of setting higher tax threshold 

would naturally lead to less revenue to the government as the margin of tax base shrinks; second it may have on 

such small and not so developed states which have set low threshold limit under current VAT regime.  

 

3.2 With respect to nature of taxes  

The taxes that are generally included in GST would be excise duty, countervailing duty, cess, service tax, and 

state level VATs among others. Interestingly, there are numerous other states and union taxes that would be still 

out of GST.  

 

3.3 With respect to number of enactments of statutes  

There will two types of GST laws, one at a centre level called ‘Central GST (CGST)’ and the other one at the 

state level - ‘State GST (SGST)’. As there seems to have different tax rates for goods and services at the Central 

Level and at the State Level, and further division based on necessary and other property based on the need, 

location, geography and resources of each state.  

3.4 With respect to Rates of taxation 
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 It is true that a tax rate should be devised in accordance with the state’s necessity of funds. Whenever states feel 

that they need to raise greater revenues to fund the increased expenditure, then, ideally, they should have power 

to decide how to increase the revenue.  

 

3.5 With respect to tax management and Infrastructure 

 It depends on the states and the union how they are going to make GST a simple one. Success of any tax reform 

policy or managerial measures depends on the inherent simplifications of the system, which leads to the high 

conformity with the administrative measures and policies. 

 

IV OPPORTUNITIES 

 4.1 An end to cascading effects 

This will be the major contribution of GST for the business and commerce. At present, there are different state 

level and centre level indirect tax levies that are compulsory one after another on the supply chain till the time of 

its utilization. 

 

4.2 Growth of Revenue in States and Union 

 It is expected that the introduction of GST will increase the tax base but lowers down the tax rates and also 

removes the multiple point This, will lead to higher amount of revenue to both the states and the union. 

  

4.3 Reduces transaction costs and unnecessary wastages 

 If government works in an efficient mode, it may be also possible that a single registration and single 

compliance will suffice for both SGST and CGST provided government produces effective IT infrastructure and 

integration of such infrastructure of states level with the union.  

 

4.4 Eliminates the multiplicity of taxation 

 One of the great advantages that a taxpayer can expect from GST is elimination of multiplicity of taxation. The 

reduction in the number of taxation applicable in a chain of transaction will help to clean up the current mess 

that is brought by existing indirect tax laws.  

 

4.5 One Point Single Tax  

Another feature that GST must hold is it should be ‘one point single taxation’. This also gives a lot of comforts 

and confidence to business community that they would focus on business rather than worrying about other 

taxation that may crop at later stage. This will help the business community to decide their supply chain, pricing 

modalities and in the long run helps the consumers being goods competitive as price will no longer be the 

function of tax components but function of sheer business intelligence and innovation. 
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V GOODS AND SERVICES TAX IN INDIA  

The introduction of GST in India is not an entirely new initiative, but it is to rectify certain basic implementation 

shortcomings of VAT. So, this is an attempt to improve the existing VAT system further and also the tax system 

of India.VAT was introduced in the Indian taxation system from April 1, 2005 in an effort to address the 

shortcomings associated with the earlier Sales Tax. Finance minister Mr. P. Chidambaram, in his budget speech 

of 2007-08 had announced the implementation of the Goods and Services Tax (GST) from April 1st 2010. He 

said, “It is my sense that there is a large consensus that the country should move towards a national level GST 

that should be shared between the centre and the states. I propose that we set April 1, 2010 as the date of 

introducing GST. World over, Goods and Services attract the same rate of Tax. This is the foundation of GST. 

People must get used to the idea of a GST. We must progressively converge the service tax rate and Central 

Value Added Tax (CENVAT) rate." In order to take the GST related work further, a Joint Working Group 

consisting of officers from Central as well as State Government was constituted in May 2007 to prepare a GST 

module. In November 19, 2007, Joint Working Group submitted its report to the Empowered committee. The 

report was discussed in detail in November 28, 2007 in the meeting of the Empowered committee. An important 

interaction also took place between Shri Pranab Mukherjee, the Union Finance Minister and the Empowered 

Committee in October 19, 2009, on the related issue of compensation for loss of the States on account of 

phasing out of CST. The Empowered Committee has now taken a detailed view on the recommendations of the 

Working Group of officials and other related matters. This detailed view of the Empowered Committee on the 

structure of GST is now presented in terms of the First Discussion Paper on November 10, 2009 setting out a 

target date for its implementation as April 1, 2010. The Union Finance Minister, Mr. Pranab Mukherjee, while 

delivering the budget speech in 2010, extended the date to April 1, 2011. This deadline was subsequently 

extended to April 1, 2012. Ex-Finance minister P. Chidambaram in his budget speech of 2013- 14 while 

apologizing for the failure to meet the April 2012 deadline announced further postponement of the same to April 

2014. 

5.1 Benefits of GST 

 GST provide comprehensive and wider coverage of input credit setoff, you can use service tax credit 

for the payment of tax on sale of goods etc. 

 CST will be removed and need not pay. At present there is no input tax credit available for CST. 

 Many indirect taxes in state and central level included by GST, You need to pay a single GST instead 

of all. 

 Uniformity of tax rates across the states 

 Ensure better compliance due to aggregate tax rate reduces. 

 By reducing the tax burden the competitiveness of Indian products in international market is expected 

to increase and there by development of the nation. 

 Prices of goods are expected to reduce in the long run as the benefits of less tax burden would be 

passed on to the consumer 
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5.2 Indirect taxes included under GST 

The following indirect taxes from state and central level is going to integrated with GST 

 

 State taxes 

1. VAT/Sales tax 

2. Entertainment Tax (unless it is levied by local bodies) 

3. Luxury tax 

4. Taxes on lottery, betting and gambling. 

5. State cesses and surcharges in so far as they relate to supply of goods and   services. 

6. Entry tax not on in lieu of octroi. 

7. Purchase tax (This is not sure still under discussion) 

 Central Taxes 

1. Central Excise Duty. 

2. Additional Excise Duty. 

3. The Excise Duty levied under the medical and Toiletries Preparation Act 

4. Service Tax. 

5. Additional Customs Duty, commonly known as countervailing Duty (CVD) 

6. Special Additional duty of customs- (SAD) 

7. Surcharges 

8. Cesses The above taxes dissolve under GST; instead only CGST & SGST exists. 

 

Exemption  to Small Dealers 

It is expected that manufacturers having turnover less than Rs. 150 lacs per annum will be exempt from CGST 

and IGST (on optional basis).  

Dealers with a turnover upto Rs. 10 lacs per annum will be exempt from SGST, CGST and IGST (threshold 

limit @ Rs. 10 lacs is expected which will subject to final approvals)  

 

Justification of GST:- The introduction of GST at the Central level will not only include comprehensively 

more indirect Central taxes and integrate goods and service taxes for the purpose of set-off relief, but may also 

lead to revenue gain for the Centre through widening of the dealer base by capturing value addition in the 

distributive trade and increased compliance. In the GST, both the cascading effects of CENVAT and service tax 

are removed with set-off, and a constant chain of set-off from the original producer’s point and service 

provider’s point up to the retailer’s level is established which reduces the burden of all cascading effects. This is 

the real meaning of GST, and this is why GST is not simply VAT plus service tax but an improvement over the 

previous system of VAT and disjointed service tax. Moreover, with the introduction of GST, burden of Central 

Sales Tax (CST) will also be removed. The GST at the State-level is, therefore, justified for- (a) Additional 

power of levy of taxation of services for the States (b) System of comprehensive set-off relief, (c) Subsuming of 

several taxes in the GST (d) Removal of burden of CST. 
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VI IMPACT OF GOODS AND SERVICE TAX  

i. Food Industry The application of GST to food items will have a significant impact on those who are 

living under subsistence level. But at the same time, a complete exemption for food items would 

drastically shrink the tax base. Food includes grains and cereals, meat, fish and poultry, milk and dairy 

products, fruits and vegetables, candy and confectionary, snacks, prepared meals for home consumption, 

restaurant meals and beverages. Even if the food is within the scope of GST, such sales would largely 

remain exempt due to small business registration threshold. Given the exemption of food from CENVAT 

and 4% VAT on food item, the GST under a single rate would lead to a doubling of tax burden on food.  

ii. Housing and Construction Industry In India, construction and Housing sector need to be included in the 

GST tax base because construction sector is a significant contributor to the national economy.  

iii. FMCG Sector Despite of the economic slowdown, India's Fast Moving Consumer Goods (FMCG) has 

grown consistently during the past three – four years reaching to $25 billion at retail sales in 2008.  

iv.  Rail Sector There have been suggestions for including the rail sector under the GST umbrella to bring 

about significant tax gains and widen the tax net so as to keep overall GST rate low. This will have the 

added benefit of ensuring that all inter – state transportation of goods can be tracked through the proposed 

Information technology (IT) network.  

v.  Financial Services In most of the countries GST is not charged on the financial services. Example, In 

New Zealand most of the services covered except financial services as GST. Under the service tax, India 

has followed the approach of bringing virtually all financial services within the ambit of tax where 

consideration for them is in the form of an explicit fee. GST also include financial services on the above 

grounds only.  

vi.  Information Technology enabled services 

vii.  Impact on Small Enterprises There will be three categories of Small Enterprises in the GST regime. 

Those below threshold need not register for the GST Those between the threshold and composition 

turnovers will have the option to pay a turnover based tax or opt to join the GST regime. 

 

VII CONCLUSION  

GST is a single national uniform tax levied across India on all goods and services. In GST, all Indirect taxes 

such as excise duty, octroi, central sales tax  and value added tax  etc. will be subsumed under a single regime. 

Introduction of The Goods and Services Tax  will be a significant step towards a comprehensive indirect tax 

reform in the country. It is expected to bring about efficiency and transparency in the indirect tax mechanism in 

India. Further it will also encourage an unbiased tax structure that is neutral to business processes and 

geographical locations. Given the enormity of the implication of GST, it requires a consensus among all 

political parties and states. However the implementation of GST has been delayed several times on account of 

lack of consensus among the States and Centre on aspects relating to limiting fiscal autonomy of the States. 

History has proved that many countries have benefited from moving to a GST regime. In India, Implementation 

of GST would also greatly help in removing economic distortions caused by present complex tax structure and 
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will help in development of a common national market. Global Journal of Multidisciplinary Stud structure and 

will help in development of a common national market. 
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ABSTRACT  

This paper relates to two stage specially structured flow shop scheduling problem with jobs in a string of 

disjoint job blocks having sequence independent setup times separated from processing times each associated 

with their respective probabilities, where the optimization criteria is the utilization time of machines. To 

minimize the utilization time an algorithm is proposed and a numerical example is given to validate the 

algorithm. 

Keywords: Disjoint Job Blocks, Equivalent job, Jobs in a String, Processing time, Setup Time 

Specially Structured Flow Shop Scheduling, Utilization Time. 

 

I INTRODUCTION 

In a classical job shop scheduling problem n-jobs are processed on m-machines and the order of processing each 

job through machines is given. Each machine can process one operation at a time and pre-emption of jobs is not 

allowed. The common objectives in job shop scheduling problems are to minimize some performance measures 

such as makespan, mean flow time, mean tardiness, mean setup time, number of tardy jobs and mean number of 

setups. Production scheduling is a form of decision making that plays an important role in manufacturing 

industries and service sectors. In manufacturing system, the scheduling means allocation of a set of jobs on a set 

of production resources over time to optimize some objective. Johnson [1] developed an algorithm for two stage 

production schedule for minimizing the makespan. Smith [2] considered minimization of mean flow time and 

maximum tardiness. Palmer [3] gave a heuristic algorithm for sequencing jobs to minimize the total elapsed 

time. 

Setup time includes the time to prepare the machines, obtaining, adjusting and returning tools for an operation, 

cleaning up the machines, setting the necessary jigs and fixtures and inspecting and positioning the process 

material. Setup time has an important part as reduction in setup time leads to increase in output, profitability and 
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customer satisfaction in an organization. The setup times in scheduling problems can be classified into two 

categories: the first category of setup times is known as sequence-independent setup times and second category 

involves setup times depending upon sequence of jobs to be processed on machines and is termed as sequence-

dependent setup times. Sequence-independent setup time depends solely on current task regardless of its 

previous task, for example a machine shop performing simple machining operations. Sequence dependent setup 

time depends on both current and immediately preceding task. Yoshida and Hitomi [4] considered two stage 

production scheduling problem with set up time. Allahverdi et al. [5] surveyed the literature of scheduling 

problems involving set up time till 1999. The literature involving set up time up to 2006 is again reviewed by 

Allahverdi et al. [6]. Gupta, S. Bala & Singla [7] gave an algorithm to minimize rental cost for specially 

structured two stage flow shop scheduling problem including setup time and weightage of jobs. A 

comprehensive review of the literature on job shop scheduling research involving setup times is given by 

Sharma and Jain [8]. 

The concept of job block is significant in scheduling systems where certain orderings of jobs are prescribed 

either by technological constraints or by externally imposed policy. The basic concept of equivalent job for job 

block in job sequencing was investigated by Maggu and Das [9]. Gupta et al. [10] studied two stage flow shop 

scheduling, setup times separated from processing times including job block criteria and considering interval of 

non-availability of machines using branch and bound technique. 

The string of disjoint job blocks consist of two disjoint job blocks such that in one job block the order of jobs is 

fixed and in second job block the order of jobs is arbitrary. Anup and Maggu [11] gave an optimal schedule for 

n×2 flow shop problem with job blocks of jobs in which first job in each job block being the same. Heydari [12] 

studied flow shop scheduling problem with processing of jobs in a string of disjoint job blocks. Singh, Kumar, 

and Gupta [13] studied n×2 flow-shop scheduling problem in which processing time, set up time each associated 

with probabilities along with jobs in a string of disjoint job blocks. Gupta, Sharma and Gulati [14] studied n×3 

flow shop scheduling problem in which processing time, set up time each associated with probabilities along with 

jobs in a string of disjoint job blocks.  

In this paper n 2 specially structured flow shop scheduling problem with sequence independent setup times 

separated from processing times each associated with probabilities and jobs in a string of disjoint job block is 

considered. The objective of the study is to obtain an optimal sequence of jobs to minimize the utilization time 

of the machines. To solve the problem an algorithm is proposed.                     

 

II PRACTICAL SITUATION 

In our day to day functioning in service centres and factories many applied and experimental situations exist 

regarding flow shop scheduling. For optimal utilization of available resources there must be a proper scheduling 

system and this makes scheduling a highly important aspect of industrial units. Two machine specially 

structured flowshop scheduling problem has been considered as there are many practical situations where the 

processing times are not random but follow well defined structural relationship to one another. For example, in 

textile industry different types of fabric are produced using different types of yarn. Here, the time taken in dying 

of yarn on first machine is always less than the weaving of yarn on the second machine. 
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The idea of job block has practical significance to create a balance between the cost of providing priority in 

service to the customer and cost of giving service with non priority. Thus, the job block represents the relative 

importance and group binding of jobs. Example of jobs in a string of disjoint job block occurs in steel 

manufacturing industries where certain jobs such as heating and molding must be carried out as a fixed job 

block in processing and other jobs such as cutting, grinding, chroming etc. can be processed in a block disjoint 

from the first block in an optimal order to minimize the makespan. In many practical situations, setup time is 

required while shifting from one operation to another. Setup time affects the optimization criteria in scheduling 

problems and so it is needed to be considered separately from processing time.  

 

III NOTATIONS 

The following notations have been used throughout the paper: 

:   Sequence of n- jobs obtained by applying Johnson’s algorithm.  

:  Sequence of jobs obtained by applying the proposed algorithm, k = 1, 2, 3, ------. 

Mj:  Machine j, j= 1, 2. 

aij:   Processing time of i
th

 job on machine Mj. 

sij:   Set up time of i
th

 job on machine Mj. 

pij:   Probability associated to the processing time aij. 

qij:   Probability associated to the set up time sij. 

Aij:  Expected processing time of i
th

 job on machine Mj. 

Sij:   Expected set up time of i
th

 job on machine Mj. 

tij ( k):  Completion time of i
th

 job of sequence k on machine Mj.         

T ( k):   Total elapsed time for jobs 1, 2, --------, n for sequence k. 

Iij ( k):   Idle time of machine Mj for job i in the sequence k. 

Uj ( k):  Utilization time for which machine Mj is required for sequence k. 

Aij ( k):  Expected processing time of i
th

 job on machine Mj for sequence k. 

:  Fix order job block.  

:  Job block with arbitrary order. 

: Job block with jobs in an optimal order obtained by applying the proposed algorithm, k = 1, 2, 3, ------. 

S:  String of job blocks α and β i.e. S = (α, β) 

Sʹ: Optimal string of job blocks α and βk. 

 

IV ASSUMPTIONS 

The assumptions for the proposed algorithm are stated below: 

a) Jobs are independent to each other. Let n jobs be processed thorough two machines M1 and M2 in order 

M1 M2. 

b) Machine breakdown is not considered. 

c) Pre-emption is not allowed. Once a job is started on a machine the process on that machine cannot be 

stopped unless the job is completed. 
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d) Expected flow times Aʹi1 and Aʹj2 for jobs i and j must satisfy the structural conditions viz. Aʹi1 ≥ Aʹj2 or 

Aʹi1 ≤ Aʹj2 for each i and j. 

e) Each job has two operations and each job is processed through each of the machine once and only 

once. 

f) Each machine can perform only one task at a time. 

g) A job is not available to the next machine until and unless processing on the current machine is 

completed. 

h) The independency of processing times of jobs on the schedule is maintained. 

i) Only one machine of each type is available. 

j)   = 1,  = 1,  0 ≤ pij, qij  ≤ 1 

k)  Jobs i1, i2, ---------------, ih are to be processed as a job block (i1, i2, ----------------, ih) showing priority 

of job i1 over i2 etc. in that order in case of a fixed order job block.  

 

V DEFINITION  

Completion time of i
th

 job on machine Mj is given by, 

              tij = max ( ) +  ; j ≥ 2, 

where Aij = Expected processing time of i
th

 job on machine Mj and Sij = Expected set up time of i
th

 job on 

machine Mj. 

 

VI PROBLEM FORMULATION 

Let n- jobs (i = 1, 2, ------, n) be processed on two machines Mj (j = 1, 2) in the order M1M2. Let aij be the 

processing time and sij be the setup time of i
th 

job on j
th

 machine with probabilities pij and qij respectively such 

that 0 ≤ pij ≤ 1,  =1, 0 ≤ qij ≤ 1,  =1. Let Aij & Sij be the expected processing time and set up time 

respectively of i
th 

job on j
th

 machine. The mathematical model of the problem in matrix form can be stated as: 

Table -1 

Jobs            Machine M1            Machine M2 

i ai1 pi1 si1 qi1 ai2 pi2 si2 qi2 

1 a11 p11 s11 q11 a12 p12 s12 q12 

2 a21 p21 s21 q21 a22 p22 s22 q22 

3 a31 p31 s31 q31 a32 p32 s32 q32 

- - - - - - - - - 

n an1 pn1 sn1 qn1 an2 pn2 sn2 qn2 

                                                     

 Consider two job blocks α and β such that the job block α consist of s jobs with fixed order of jobs and β 

consist of r jobs in which order of jobs is arbitrary such that s + r = n and α  β =  i.e. the two job blocks α and 

β form a disjoint set in the sense that the two blocks have no job in common. Let S = (α, β). Our aim is to find 

job block  with jobs in an optimal order and an optimal string  of job blocks α and βk i.e. to find a sequence 

k of jobs which minimizes the utilization times of machines given that S = (α, β). 
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Mathematically, the problem is stated as:   

                                         Minimize T ( k) and hence 

                                         Minimize U2 ( k), given that S = (α, β).    

 

VII PROPOSED ALGORITHM 

Step 1: Calculate the expected processing times Aij given by Aij = aij × pij. 

 

Step 2: Compute the expected flow times Aʹi1 and Aʹ
 
i2 for respective machines M1 and M2 as: 

                            Aʹi1 = Ai1 – Si2, and  

                  Aʹi2 = Ai2 – Si1.  

 

Step 3: For any equivalent job α (say) for the job block (r, m) we calculate the expected flow time  

Aʹα1 and Aʹα2 on the guidelines of Maggu and Das [1977] as follows: 

                           Aʹα1 = Aʹr1 + Aʹm1 – min (Aʹm1, Aʹr2) 

                           Aʹα2 = Aʹr2 + Aʹm2 – min (Aʹm1, Aʹr2) 

If a job block has three or more than three jobs then to find the expected flow times we use the property that the 

equivalent job for job-block is associative i.e. ((i1, i2), i3) = (i1, (i2, i3)). 

 

Step 4: Check the structural conditions that Aʹi1 ≥ Aʹj2 or Aʹi1 ≤ Aʹj2 for each i and j obtained in Step 2. If the 

structural conditions hold good obtain the new job block βk having jobs in an optimal order from the job block β 

(disjoint from job block α) by treating job block β as sub flow shop scheduling problem of the main problem. 

For finding βk follow the following steps: 

(A): Obtain the job J1 (say) having maximum expected flow time on 1
st
 machine and job Jr (say) having 

minimum expected flow time on 2
nd

 machine. If J1 ≠ Jr then put J1 on the first position and Jr at the last position 

and go to 4(C) otherwise go to 4(B). 

(B): Take the difference of expected flow time of job J1 on M1 from job J2 (say) having next maximum expected 

flow time on machine M1. Call this difference as G1. Also take the difference of expected flow time of job Jr on 

machine M2 from job Jr-1 (say) having next minimum expected flow time on M2. Call this difference as G2. If G1 

≤ G2 then put Jr on the last position and J2 on the first position otherwise put J1 on 1
st
 position and Jr-1 on the last 

position. Now follow step 4(C). 

(C): Arrange the remaining (r − 2) jobs, if any between 1
st
 job J1 (or J2) & last job Jr (or Jr−1) in any order; 

thereby due to structural conditions we get the job blocks 1, 2 … m with jobs in optimal order and each 

having same elapsed time. Let βk = 1 (say). 

Obtain the expected flow times  and  for the job block βk as defined in step 3.  

 

Step 5: Now reduce the given problem to a new problem by replacing s-jobs by job block α with expected flow 

times Aʹα1 and Aʹα2 and remaining r-jobs by a disjoint job block βk with expected flow times  and . The 

new reduced problem can be represented as: 
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Table: 2 

Jobs Machine 

M1 

Machine 

M2 

i Aʹi1 Aʹi2 

  α Aʹα1 Aʹα2 

βk 
  

 

Step 6: Check the structural conditions: Aʹi1 ≥ Aʹj2 or Aʹi1 ≤ Aʹj2 for each i and j. If the structural conditions hold 

good go to Step 7 to find Sʹ otherwise modify the problem. 

Step 7: For finding optimal string Sʹ follow the following steps: 

( ) Obtain the job I1 (say) having maximum expected flow time on 1
st
 machine and job Iʹ1 (say) having 

minimum expected flow time on 2
nd

 machine. If I1 ≠ Iʹ1 then put I1 on the first position and Iʹ1 at last position to 

obtain Sʹ otherwise go to 7 (b). 

(b) Take the difference of expected flow time of job I1 on M1 from job I2 (say) having next maximum expected 

flow time on machine M1. Call this difference as H1. Also take the difference of expected time of job Iʹ1 on 

machine M2 from job Iʹ2 (say) having next minimum expected flow time on M2. Call this difference as H2. If H1 

≤ H2 then put Iʹ1 on the second position and I2 at the first position otherwise put I1 on first position and Iʹ2 at the 

second position to obtain the optimal string Sʹ. 

Step 8: Compute the in - out table for sequence k of jobs in the optimal string Sʹ. 

Step 9: Compute the total elapsed time T ( k). 

Step 10: Calculate the utilization time U2 ( ) of 2
nd

 machine given by 

                        U2 ( k) = T ( k) – A11 ( k). 

 

VIII NUMERICAL ILLUSTRATION 

To minimize the utilization time and rental cost for six jobs to be processed in a string S of disjoint blocks on 

two machines as job block α = (1, 3) with fixed order of jobs and job block β = (2, 4, 5, 6) with arbitrary order 

of jobs such that α  β = . The processing times and setup times with respective probabilities are given in the 

following TABLE: 

Table: 3 

Jobs Machine M1 Machine M2 

i ai1 pi1 si1 qi1 ai2 pi2 si2 qi2 

1 33 0.2 2 0.1 11 0.2 5 0.2 

2 34 0.1 3 0.3 9 0.3 4 0.1 

3 27 0.2 6 0.2 16 0.1 4 0.2 

4 24 0.2 3 0.2 13 0.1 5 0.3 

5   26 0.2 7 0.1 8 0.2 2 0.1 

6   36 0.1 3 0.1 9 0.1 2 0.1 

                                                                          



5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                   (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                        ISBN: 978-81-932074-2-0 

 

308 | P a g e  

 

Solution: As per step 1: The expected processing times and expected setup times for machines M1 and M2 are 

as follow: 

Table: 4 

Jobs Machine M1 Machine M2 

i Ai1 Si1 Ai2 Si2 

1 6.6 0.2 2.2 1.0 

2 3.4 0.9 2.7 0.4 

3 5.4 1.2 1.6 0.8 

4 4.8 0.6 1.3 1.5 

5 5.2 0.7 1.6 0.2 

6 3.6 0.3 0.9 0.2 

 

As per step 2:  The expected flow times for machines M1 and M2 are as follow: 

Table: 5 

 

 

 

 

 

 

 

 

 

As per step 3: Expected flow times Aʹα1 and Aʹα2 for the equivalent job block α = (1, 3) are                                                                                        

calculated as: 

                                       Aʹα1 = Aʹr1 + Aʹm1 – min (Aʹm1, Aʹr2)          (Here r=1 & m=3) 

                                               = 5.6 + 4.6 – min (4.6, 2.0)  

                                               = 10.2 − 2.0 = 8.2         

                                       Aʹα2 = Aʹr2 + Aʹm2 – min (Aʹm1, Aʹr2) 

                                               = 2.0 + 0.4 – min (4.6, 2.0) 

                                               = 2.4 − 2.0 = 0.4  

As per step 4: We have Aʹi1 ≥ Aʹj2 for each i and j as computed in step 2. So using step 4 we get  

βk = (5, 2, 4, 6). 

Now, we know that the equivalent job for job-block is associative i.e. ((i1, i2), i3) = (i1, (i2, i3)) and so we have, 

βk = (5, 2, 4, 6) = ((5, 2), 4, 6) = (α1, 4, 6) = (α2, 6), where α1 = (5, 2) and α2 = (α1, 4)  

Therefore, we have  

                               = 5.0 + 3.0 – min (3.0, 0.9) = 8.0 − 0.9 = 7.1 

                                 = 0.9 + 1.8 – min (3.0, 0.9) = 2.7 − 0.9 = 1.8 

Jobs Machine M1 Machine M2 

i Aʹi1 Aʹi2 

1 5.6 2.0 

2 3.0 1.8 

3 4.6 0.4 

4 3.3 0.7 

5 5.0 0.9 

6 3.4 0.6 
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                                 = 7.1 + 3.3 – min (3.3, 1.8) = 10.4 – 1.8 = 8.6 

                                 = 1.8 + 0.7 – min (3.3, 1.8) = 2.5 – 1.8 = 0.7   

                                  = 8.6 + 3.4 – min (3.4, 0.7) = 12.0 – 0.7 = 11.3 

                                 = 0.7 + 0.6 – min (3.4, 0.7) = 1.3 – 0.7 = 0.6                            

As per step 5: The reduced problem is defined below: 

Table: 6 

 

 

 

                                                                        

Here, Aʹi1 ≥ Aʹj2 for each i and j, and thus the structural relations hold good. 

As per step 7 the  {Aʹi1} = 11.3 is for job βk i.e. I1 =βk and  {Aʹi2} = 0.4 is for job α   i.e. Iʹ1 = α. 

Since I1 Iʹ1, so we put I1 = βk on the first position and Iʹ1 = α on the second position. 

Therefore, the optimal string Sʹ as per step 7 is given by Sʹ = (βk, α). 

Hence, the optimal sequence k of jobs as per string Sʹ is k = 5 – 2 − 4 – 6 − 1 – 3.      

The in-out table for optimal sequence k is: 

Table: 7 

Jobs Machine M1 Machine M2 

i In-Out In-Out 

5 0.0 − 5.2 5.2 − 6.8 

2 5.9 − 9.3 9.3 − 12.0 

4 10.2 − 15.0 15.0 − 16.3 

6 15.6 − 19.2 19.2 − 20.1 

1 19.5 − 26.1 26.1 − 28.3 

3 26.3 – 31.7 31.7 – 33.3 

 

Therefore, the total elapsed time = T ( k) = 33.3 units. 

Utilization time of machine M2 = U2 ( ) = (33.3 – 5.2) units. 

            = 28.1 units. 

IX REMARKS 

If we solve the same problem by Johnson’s [1] method by treating job block β as sub flow shop scheduling 

problem of the main problem we get the new job block βʹ from the job block β (disjoint from job block α) as  

βʹ = (2, 5, 4, 6). 

     The expected flow time  and  for the job block βʹ on the guidelines of Maggu and Das [1977] are 

calculated below: 

     We have, βʹ = (2, 5, 4, 6). 

Jobs Machine M1 Machine M2 

i Aʹi1 Aʹi2 

α 8.2 0.4 

βk 11.3 0.6 
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     Now, βʹ = (2, 5, 4, 6) = ((2, 5), 4, 6) = (αʹ, 4, 6) = (γ, 6); where αʹ = (2, 5) and γ = (αʹ, 4).  

      = 3.0 + 5.0 – min (5.0, 1.8) = 8.0 – 1.8 = 6.2. 

      = 1.8 + 0.9 – min (5.0, 1.8) = 2.7 – 1.8 = 0.9.    

      = 6.2 + 3.3 – min (3.3, 0.9) = 9.5 – 0.9 = 8.6. 

      = 0.9 + 0.7 – min (3.3, 0.9) = 1.6 – 0.9 = 0.7. 

      = 8.6 + 3.4 – min (3.4, 0.7) = 12.0 – 0.7 =11.3. 

      = 0.7 + 0.6 – min (3.4, 0.7) = 1.3 – 0.7 = 0.6. 

     The reduced problem is defined below:  

Table: 8 

 

                                                                     

      By Johnson’s [1] algorithm the optimal string Sʹ is given by Sʹ = (βʹ, α). 

     Therefore, the optimal sequence  for the original problem corresponding to optimal string Sʹ is given by  

 = 2 – 5 – 4 – 6 − 1 – 3.  

     The in – out flow table for the optimal sequence  is: 

Table: 9       

Jobs Machine M1 Machine M2 

i In  -  Out In  -  Out 

2 0.0 − 3.4 3.4 − 6.1 

4 4.3 − 9.1 9.1 − 10.4 

5 9.7 − 14.9 14.9 − 16.5 

6 15.6 − 19.2 19.2 − 20.1 

1 19.5 − 26.1 26.1 − 28.3 

3 26.3 – 31.7 31.7 – 33.3 

                                                                   

     Therefore, the total elapsed time = T ( ) = 33.3 units. 

     Utilization time of machine M2    = U2 ( ) = (33.3− 3.4) units. 

        = 29.9 units.       

X CONCLUSION 

From TABLE: 9 we see that the utilization time of machine M2 is U2 ( ) = 29.9 units with makespan of 33.3 

units. However, if the proposed algorithm is applied the utilization time of machine M2 as per TABLE: 7 is U2 

( k) = 28.1 units with the same makespan of 33.3 units. Hence, the proposed algorithm is more efficient as it 

optimizes both the makespan and the utilization time simultaneously for a specially structured two stage flow 

shop scheduling problem as compared to the algorithm proposed by Johnson [1]. 

Jobs Machine M1 Machine M2 

i Aʹi1 Aʹi2 

α 8.2 0.4 

βʹ 11.3 0.6 
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ABSTRACT 

In this paper we study a new class of some strong form of fuzzy contra D-continuous functions and fuzzy 

strongly D-closed and introduce some of its characterization in fuzzy topology 

Key Words: Fuzzy Super Closure, Fuzzy Super Interior, Fuzzy Super Closed, Fuzzy Super Open 

Set, Fuzzy Continuity, Fuzzy Super Continuity. 

 

I INTRODUCTION 
 

Several generalization of Fuzzy Super open and super closed sets Let X be a nonempty set and I =[0,1]. A fuzzy 

set on X is a mapping from X to 1. The null fuzzy set 0 on X into I which assumes only the values 0 and the 

whole fuzzy set 1 is a mapping from X on to [0, 1] which takes the values 1 only .The union (resp. intersection) 

of family {Aα :α } of fuzzy set of X is defined to be the mapping sup Aα (resp. inf Aα).A fuzzy set A 

of X is contained in a fuzzy set B of X if A(x) B(x) for each  x X. A fuzzy  point x in X is a fuzzy set 

defined by x(y) = for y = x and x(y) = 0 for y x , [0,1] and yX .A fuzzy point xis said to be quasi-

coincident with the fuzzy set A denoted by xqA if and only if +A(x)>1. A fuzzy set A is quasi coincident 

with a fuzzy set B is denoted by AqB if and only if there exists a point xX such that A(x)+B(x)>1. A B if 

and only if AqB
c 

. 

A family of fuzzy set of X is called the fuzzy topology on X if 0 and 1 belongs to and is closed with 

respect to arbitrary union and finite intersection . The member of are called fuzzy open sets and their 

compliment are fuzzy closed sets. For a fuzzy set A of X the closure of A (denoted by cl(A)) is the intersection 

of all the fuzzy closed superset of A and the interior of A (denoted by int(A)) is the union of all fuzzy open 

subsets of A. 

 

In this paper we use the aberrations; Fuzzy D-open(FDO), Fuzzy D-closed (FDC) 

 

II PRELIMINARIES 
 

Let X be a nonempty set and I=[0,1] A fuzzy set in X is a mapping from X in to I. The null fuzzy set 0 is the 

mapping from X in to I which assumes only the value 0 and the whole fuzzy set 1 is a mapping from X in to I 

which takes value I only. The union ∪A(resp. intersection ∩ A) of a family { A: ∝ Λ} of fuzzy sets 
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of X is defined to be the mapping Sup A(resp. Inf. A). A fuzzy set A of X is contained in a fuzzy set B of 

X denoted by A B if and only if A(x) ≤ B(x) for each x X. The complement A
c 

or 1-A of a fuzzy set A is 

defined by 1-A(x) for each x E X. A fuzzy point x in X is a fuzzy set defined by 

β β (0,1] for y=x ,yX 

 

xβ(y) = 

 

0 otherwise 

 

where x and β are respectively called the support and value of x. A fuzzy point xβ A if and only if β≤ A(x). A 

fuzzy set A is the union of all fuzzy points which belongs to A. A fuzzy point xβ  A is said to be quasi-

coincident with the fuzzy set A denoted by xβqA if and only if B + A(x) > 1. A fuzzy set A is quasi-coincident 

with a fuzzy set B denoted by AqB if and only if there exist x  X such that A(x)+B(x) > 1. A ≤ B if and only if 

(AqB
c
). 

Let f :X → Y be a mapping. If A is a fuzzy set of X, then f(A) is a fuzzy set of X defined by 

 

supA(x) , x f
-1

(y)  if  f
-1

(y)  ≠ 


f(A)(y) = 

 

0 otherwise 

 

If B is a fuzzy set of Y, then f
-1

(B) is a fuzzy set of X defined by f
-1

(B)(x)  = B(f(x)), for each x 

X.A family of fuzzy sets of X is called a fuzzy topology on X .if 0 and I belongs to and is closed with 

respect to arbitrary union and finite intersection. The members of are called fuzzy open sets and their 

complements are fuzzy closed sets. For a fuzzy set A, the closure of A (denoted by cl(A)) is the 

intersection of all fuzzy closed super sets of A and the interior of A (denoted by int(A)) is the union of 

all fuzzy open subsets of A. A fuzzy set A of a fuzzy topological  space  (X,  )  is  called  fuzzy  

generalized  closed  (fuzzy  g-closed)  if  cl(A)  ≤  G 

whenever A ≤G and G is fuzzy open .The complement of a fuzzy g-closed set is called fuzzy g- open ii A
c 

is 

fuzzy g-closed . Every fuzzy closed (resp. fuzzy open) set is fuzzy g-closed (resp. fuzzy g-open) but its 

converse may not be true. 

 

Definition 2.1. Let (X,τ) be a fuzzy topological space. A subset A of the space X is said to be 

1. Fuzzy semi open if A int(cl(A)) and fuzzy pre closed if cl(int(A)) A. 

2. Fuzzy semi open if A cl(int(A)) and fuzzy semi closed if int(cl(A)) A . 

3. Fuzzy Regular open if A = int(cl(A)) and fuzzy Regular closed if A = cl(int(A)). 

Definition 2.2.Let (X,τ) be a fuzzy topological space . A subset A X is said to be 
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1. fuzzy g-closed if cl(A) U whenever A U and Uis fuzzy open in X. 

2. fuzzy -closed if cl(A) U whenever A U and U is fuzzy Semi open in X. 

3. fuzzy D-closed if pcl(A) Int(U) whenever A U and U is fuzzy -open in X. The complements of above 

mentioned sets are called their respective fuzzy open sets.  

Definition 2.3. A function f : (X,) (Y,) is called 

1. fuzzy g-continuous if f 
-1

(V) is fuzzy g-closed in (X,) for every fuzzy closed set V in (Y,). 

2. fuzzy -continuous if f 
-1

(V) is fuzzy -closed in (X,) for every fuzzy closed set V in (Y,). 

3. fuzzy Perfectly continuous if f 
-1

(V) is fuzzy clopen in (X,τ) for every fuzzy open set V in (Y,). 

4. fuzzy D-continuous if f 
-1

(V) is fuzzy D-closed in (X,) for every fuzzy closed set V in (Y,). 

5. fuzzy D-irresolute if f 
-1

(V) is fuzzy D-closed in (X,τ) for every fuzzy D-closed set V in (Y,). 

6. fuzzy strongly D-continuous if f -1(V) is fuzzy closed in (X,τ) for every fuzzy D-closed set V in (Y,). 

7. fuzzy Pre-D-continuous if f 
-1

(V) is fuzzy D- closed in (X,τ) for every fuzzy pre-closed set V in (Y,). 

8. fuzzy Perfectly D-continuous if f 
-1

(V) is fuzzy clopen in (X,τ) for every fuzzy D-closed set V in (Y,). 

9. fuzzy Super continuous if f 
-1

(V) is fuzzy Regular open in (X,τ) for every fuzzy open set V in (Y,). 

10. Fuzzy contra-continuous if f 
-1

(V) is fuzzy closed in (X,τ) for every fuzzy open set V in (Y,). 

11 . Fuzzy contra pre-continuous if f 
-1

(V) is fuzzy pre closed in (X,τ) for every fuzzy open set V in (Y,). 

12. Fuzzy contra g-continuous if f 
-1

(V) is fuzzy g-closed in (X,τ) for every open set V in (Y,). 

13. Fuzzy contra semi-continuous if f 
-1

(V) is fuzzy semi closed in (X,τ) for every fuzzy open set V in (Y,). 

14. RC-continuous if f 
-1

(V) is fuzzy Regular closed in (X,τ) for every fuzzy open set V in (Y,). 

15. D-open if f(V) is fuzzy D-open in (Y,) for every fuzzy D-open set V in (X,). 

 

Definition 2.4. A space (X,τ) is called; 

1. A T1/2 space if every fuzzy g-closed set is fuzzy closed.Space if every fuzzy -closed set is fuzzy closed. 

3. A fuzzy D-Ts space if every fuzzy D-closed set is fuzzy closed. 

4. A fuzzy D-T1/2 space if every fuzzy D-closed set is fuzzy pre closed. 

 

Theorem 2.5 Let (X,τ) be a fuzzy topological space. 

1. A subset A of (X,τ) is fuzzy Regular open if and only if A is fuzzy open and fuzzy D-closed. 

2. A subset A of (X,τ) is fuzzy open and fuzzy Regular closed then A is fuzzy D-closed. 

Theorem 2.6 Every fuzzy closed set in a fuzzy topological space (X,τ) is fuzzy D-closed. 
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III  FUZZY CONTRA-D-CONTINUOUS FUNCTIONS 
 

Definition 3.1:A function f : (X,) (Y,) is called fuzzy contra-D-continuous if f 
-1

(V) is fuzzy D-open 

(resp. fuzzy D-closed) in (X,) for every fuzzy closed (resp. fuzzy open) set V in (Y,). 

Definition 3.2:Let A be a subset of a fuzzy topological space (X, ). The set {U / A U} is called the 

kernel of A [19] and is denoted by Ker(A). 

Lemma 3.4 :The following properties hold for subsets A, B of a fuzzy space X : 

1. xKer(A) if and only if A F for any FC(X, x). 

2. A Ker(A) and A = Ker(A) if A is fuzzy open in X. 

3. If A B then Ker(A) Ker (B) 

Theorem 3.1:Every fuzzy contra-continuous function is a fuzzy contra-D-continuous function. Proof: Let f : 

(X,) (Y,) be a fuzzy function. Let V be a fuzzy open set in (Y,).Since f is fuzzy contra- continuous, f 
-

1
(V) is fuzzy closed in (X,).Hence by f 

-1
(V) is fuzzy D-closed in (X, ). Thus f is a fuzzy contra-D-

continuous function. Converse of this theorem need not be true. 

Remark 3.1:Fuzzy contra-D-continuous and fuzzy contra-g-continuous (resp. fuzzy contra- continuous, fuzzy 

contra-D-continuous, fuzzy contra pre-continuous, fuzzy contra semi- continuous) are independent concepts. 

Remark 3.2: The composition of two fuzzy contra D-continuous functions need not be fuzzy contra D-

continuous. 

Theorem 3.2: The following are equivalent for a fuzzy function f : (X, ) (Y, ) : Assume that FDO(X) 

(resp. FDC(X)) is closed under any union (resp. intersection) 

1. f is fuzzy contra-D-continuous 

2. The inverse image of a fuzzy closed set V of Y is fuzzy D-open 

3. For each xX and each VC(Y, f(x)), there exists UDO(X, x) such that f(U) V. 

4. f(D-cl(A)) Ker (f(A)) for every subset A of X. 

5. D-cl(f 
1

(B)) f 
1 

(Ker (B)) for every subset B of Y. 

Proof The implications (1) (2), (2) (3) are obvious. 

(3) (2) Let V be any fuzzy closed set of Y and x f 
-1

(V) (V). Then f(x) V and there exists U xDO(X, 

x) such that f(Ux) V. Hence we obtain f 
-1

(V) (V) = {Ux : x f 
-1

(V) (V))and by assumption f 
-1

(V) is 

fuzzy D open. 

(2) (4) Let A be any subset of X. Suppose that y Ker (f(A)).Then by Lemma 3.4, there exists V C (X, x) 

such that f(A) V = . Thus we have A f 1(V) = and D-cl(A) f1(V) = . Hence we obtain f(D-cl(A)) 

V = and y f(D – cl(A)).Thus f(D-cl(A)) Ker(f(A)). 

(4) (5): Let B be any subset of Y. By (4) and f(D-cl(f 
1

(B))) Ker(f(f 
1

(B))) ker(B) andD– cl(f 
1

(B)) 

f 1(Ker (B)). 

(5) (1) :Let U be any fuzzy open set of Y. Then we have D–cl(f 
1

(U)) f 
1

(Ker(U)) = f 
1

(U) and D-
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cl(f 
1

(U)) = f 
1

(U). By assumption, f 
1

(U) is fuzzy D-closed in X. Hence f is fuzzy contra-D-

continuous. 

Theorem 3.3:If f : (X, ) (Y, ) is fuzzy D-irresolute (resp. fuzzy contra-D-continuous) and g 

: (Y, ) (Z, ) in fuzzy contra-D-continuous (resp. fuzzy continuous) then their composition gof : (X,) 

(Z, ) is fuzzy contra-D-continuous. 

Proof :Let U be any fuzzy open set in (Z, ). Since g is fuzzy contra-D-continuous (resp. fuzzy continuous) 

then g
1

(V) is fuzzy D-closed (resp. fuzzy open) in (Y, ) and since f is fuzzy D- irresolute (resp. fuzzy 

contra D-continuous) then f 
1

(g
1

(V)) is D-closed in (X, ). Hence gof is fuzzy contra-D-

continuous. 

Theorem 3.4If f : (X,)  (Y,) is fuzzy contra-continuous and g : (Y,)  (Z, ) is fuzzy continuous 

then their composition gof : (X, )  (Z, ) is fuzzy contra-D-continuous. Proof:Let U be any fuzzy open 

set in (Z, ).Since g is fuzzy continuous, g
1

(U) is fuzzy open in (Y,).Since f is fuzzy contra-continuous, f 

1
(g
1

(U)) is fuzzy closed in (X, ).Hence by theorem 2.6,    (gof)
1

(U)    is    D-closed    in    (X,).Hence    

gof    is    fuzzy    contra-D-continuous. 

 

Theorem 3.5:If f : (X, ) (Y, ) is fuzzy contra-continuous and fuzzy super-continuous and g 

: (Y, ) (Z, ) is fuzzy contra continuous then their composition gof : (X, ) (Z, ) is fuzzy contra-D-

continuous. 

Proof:Let U be any fuzzy open set in (Z, ).Since g is fuzzy contra-continuous, g
1

(U) is fuzzy 

closed in (Y, ) and since f is fuzzy contra-continuous and super-continuous then f 
1

(g
1

(U)) is both fuzzy 

open and fuzzy Regular closed in (X, ).Then (gof)
1

(U) is fuzzy D-closed in (X, ). Hence gof is fuzzy 

contra-D-continuous. 

 

Theorem 3.7:Let (X,), (Y,) be any fuzzy topological spaces and (Y,) be fuzzy T1/2 space (resp. fuzzy 

T- space).Then the composition gof : (X, ) (Z, ) of fuzzy contra-D-continuous function f : (X, ) (Y, 

) and the fuzzy g-continuous (resp. fuzzy -continuous) function g : (Y, ) (Z, ) is fuzzy contra-D-

continuous. 

Proof:Let V be any fuzzy closed set in (Z, ). Since g is fuzzy g-continuous (resp. fuzzy - continuous), 

g
1

(V) is fuzzy g-closed (resp. fuzzy -closed) in (Y, ) and (Y, ) is fuzzy T1/2 space (resp. fuzzy T-

space), hence g
1

(V) is fuzzy closed in (Y, ). Since f is fuzzy contra-D- continuous, f 
1

(g
1

(V)) is 

fuzzy D-open in (X, ).Hence gof is fuzzy contra-D-continuous. Theorem 3.8 :If f : (X, ) (Y, ) is a 

surjective fuzzy D-open function and g : (Y, ) (Z, ) 

is a function such that gof : (X, ) (Z, ) is fuzzy contra-D-continuous then g is fuzzy contra- D-continuous. 

Proof :Let V be any fuzzy closed subset of (Z, ). Since gof is fuzzy contra-D-continuous then (gof)
1

(V) = 
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f 
1

(g
1

(V)) is fuzzy D-open in (X, ) and since f is surjective and fuzzy D-open, then f(f 
1

(g
1

(V))) = 

g
1

(V) is D-open in (Y, ). Hence g is fuzzy contra-D-continuous. Theorem 3.9:If f : (X, )  (Y, ) is 

strongly D-continuous and g : (Y, )  (Z, ) is fuzzy contra-D-continuous   then   gf   :   (X,   )   

(Z,   )   is    fuzzy    contra-continuous. Proof: Let U be any open set in (Z, ). Since g is fuzzy 

contra-D-continuous, then g
1

(U) is D-closed in (Y, ). Since f is fuzzy strongly D-continuous, then f 

1
(g
1

(U)) = (gof)
1 

(U) is closed in (X, ). Hence gof is fuzzy contra-continuous. 

 

Theorem 3.10:If f : (X, ) (Y, ) is fuzzy pre-D-continuous and g : (Y, ) (Z, ) is fuzzy contra-pre-

continuous   then   gof   :   (X,   )    (Z,   )   is   fuzzy   contra-D-continuous. 

Proof: Let U be any fuzzy open set in (Z, ). Since g is fuzzy contra-pre-continuous, then g
1

(U) is fuzzy pre-

closed in (Y, ) and since f is fuzzy pre-D-continuous, then f 
1

(g
1

(U)) = (gof)
1

(U) is   fuzzy   D-closed   

in   (X,    ).    Hence    gof    is    fuzzy    contra-D-continuous. Theorem 3.11:If f : (X, ) (Y, ) is 

strongly-D-continuous and g : (Y, ) (Z, ) is fuzzy contra-D-continuous then gof : (X, ) (Z, ) is 

fuzzy contra-D-continuous. 

Proof: Let U be any fuzzy open set in (Z, ). Since g is fuzzy contra-D-continuous, then g
1

(U)) is fuzzy D-

closed in (Y, ) and since f is fuzzy strongly-D-continuous, then f 
1

(g
1

(U)) = (gof)
1

(U) is fuzzy 

closed in (X, ). then (gof)
1

(U) is fuzzy D-closed in (X, ). Hence gof is fuzzy contra-D-continuous. 

 

Theorem 3.12:Let f : (X, ) (Y, ) be surjective fuzzy D-irresolute and fuzzy D-open and g : (Y,) (Z, 

) be any function. Then gof : (X, ) (Z, ) is fuzzy contra-D-continuous if and only if g is fuzzy contra-D-

continuous. 

Proof:The ‘if’ part is easy to prove. To prove the ‘only if’ part, let V be any fuzzy closed set in (Z, ). Since 

gof is fuzzy contra-D-continuous, then (gof)
1

(V) is D-open in (X, ) and since f is fuzzy D-open surjection, 

then f((gof)
1

(V)) = g
- 1

(V) is fuzzy D-open in (Y,). Hence g is fuzzy contra-D-continuous. 

Theorem 3.13:Let f : (X,)  (Y,) be a fuzzy function and g : X X Y the fuzzy graph function 

given by g(x) = (x,f(x)) for every xX. Then f is fuzzy contra-D-continuous if g is fuzzy contra-D-

continuous. 

Proof:Let V be a closed subset of Y. Then X V is a closed subset of X Y. Since g is fuzzy contra-D-

continuous, then g
-1

(X  V) is a fuzzy D-open subset of X. Also g
-1

(X  V) = f 
- 1

(V).Hence f is 

fuzzy contra-D-continuous. 

Theorem 3.14:If a function f : (X, )  (Y, ) is fuzzy contra-D-continuous and Y is fuzzy Regular, 

then f is fuzzy D-continuous. 

Proof: Let x be an arbitrary point of X and N be a fuzzy open set of Y containing f(x). Since Y is fuzzy 



5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                   (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                        ISBN: 978-81-932074-2-0 
 

318 | P a g e  
 

Regular, there exists an open set U in Y containing f(x) such that cl(U) N. Since f is fuzzy contra-D-

continuous, then there exists W DO(X, x) such that f(W) cl(U). Then f(W)N. Hence by f is D-

continuous. 

 

Theorem  3.15:  Every  continuous  and  fuzzy  RC-continuous  function  is  fuzzy  contra-D- continuous. 

Proof: Let f : (X, )  (Y, ) be a function. Let U be an fuzzy open set in (Y, ). Since f is fuzzy 

continuous and fuzzy RC continuous, f 
1

(U) is fuzzy open and fuzzy Regular closed in (X,). Hence f is fuzzy 

contra-D-continuous. 

 

Theorem 3.16: Every continuous and fuzzy contra-D-continuous (resp. fuzzy contra-continuous and fuzzy D-

continuous) function is a fuzzy super-continuous (resp. fuzzy RC–continuous) function. 

Proof: Let f : (X, ) (Y, ) be a fuzzy function. Let U be an fuzzy open (resp. fuzzy closed) set in (Y, ). 

Since f is fuzzy continuous and fuzzy contra-D-continuous (resp. fuzzy contra- continuous and fuzzy D-

continuous),f 
1

(U) is fuzzy open and fuzzy D-closed in (X, ),then f
1

(U) is fuzzy Regular open in (X, 

). This shows that f is a fuzzy super continuous (resp. fuzzy RC-continuous) function. 

 

Theorem 3.17:Let f : (X, ) (Y, ) be a fuzzy function and X a fuzzy D-Ts space. Then the following 

are equivalent. 

 

1. f is fuzzy contra-D-continuous. 

2. 2. f is fuzzy contra-continuous 

 

Proof:(1) (2).:Let U be an open set in (Y, ). Since f is fuzzy contra-D-continuous, f 
1

(U) is D-closed in 

(X, ) and since X is fuzzy D-Ts space, f 
1

(U) is closed in (X, ). Hence f is fuzzy contra continuous. 

(2) (1).:Let U be an open set in (Y, ). Since f is fuzzy contra-continuous, f 
1

(U) is fuzzy closed in (X, ). 

Hence f 
1

(U) is fuzzy D-closed in (X, ). Hence f is fuzzy contra-D-continuous. 

 

IV FUZZY CONTRA-D-CLOSED AND STRONGLY D-CLOSED 

Definition 4.1:The graph G(f) of a fuzzy function f : (X, ) (Y, ) is said to be fuzzy contra- D-closed in X 

Y if for each (x, y) (X Y) – G(f) there exist U FDO(X, x) and V C(Y, y) such that (U V) G(f) = 

. 



5th International Conference on Recent Innovations in Science, Engineering and Management 

Venkateshwara Group of Institutions, Meerut (U.P.), India                   (ICRISEM-16) 

05th June 2016, www.conferenceworld.in                        ISBN: 978-81-932074-2-0 
 

319 | P a g e  
 

Lemma 4.1:The graph G(f) of a fuzzy function f : (X, ) (Y, ) is fuzzy contra-D-closed if and only if for 

each (x, y) (X Y) G(f), there exists U FDO(X, x) and V C(Y, y) such that f(U) V = . 

Theorem 4.1:If f : (X, ) (Y, ) is fuzzy contra-D-continuous and Y is Urysohn then G(f) is fuzzy contra-D-

closed in X Y. 

Proof :Let (x, y) X Y – G(f).Then y f(x) and there exist fuzzy open sets V,W such that f(x)V, y W 

and cl(V) cl(W) = . Since f is fuzzy contra-D-continuous and by theorem 

3.12 there exists UDO(X, x) such that f(U) V. Hence f(U) cl(W) = .Thus G(f) is fuzzy contra D-closed 

in X Y. 

Definition 4.2: A topological space (X,τ) is said to be 

1. fuzzy Strongly S-closed if every fuzzy closed cover of X has a finite sub cover. 

2. fuzzy S-closed if every fuzzy Regular closed cover of X has a finite sub cover. 

3. Strongly compact if every fuzzy Semi open cover of X has a finite sub cover. 

4. fuzzy Locally indiscrete if every fuzzy open set of X is fuzzy closed in X. 

5. fuzzy Midly Hausdorff if the fuzzy -closed sets form a network for its fuzzy topology τ, 

where a fuzzy -closed set is the intersection of fuzzy Regular closed sets. 

6. fuzzy Ultra normal if each pair of non-empty disjoint fuzzy closed sets can be separated by disjoint fuzzy 

clopen sets 

7. fuzzy Nearly compact if every fuzzy Regular open cover of X has a finite sub cover. 

8. fuzzy D-compact if every fuzzy D-open cover of X has a finite sub cover. 

9. fuzzy D-connected if X cannot be written as the disjoint union of two non-empty fuzzy D- open Sets. 

Definition 4.3: A fuzzy topological space (X,) is said to be fuzzy strongly D-closed if every fuzzy D-closed 

cover of X has a finite sub cover. 

Theorem 4.2:Let (X, ) be D-Ts space. If f : (X, ) (Y, ) has a fuzzy contra-D-closed graph, then the 

inverse image of a fuzzy strongly S-closed set K of Y is fuzzy closed in (X, ). 

Proof:Let K be a fuzzy strongly S-closed set of Y and x f 
1

(K). For each kK, (x, k) G(f). then there 

exist UkDO(X, x) and VkC(Y, k) such that f(Uk) Vk = .Since{K Vk : k K} is a closed cover of the 

fuzzy subspace K, there exists a finite subset K0K such that K {Vk: kK0}.Set U = {Uk : k K0}. 

Then U is fuzzy open, since X is a fuzzy D-Ts space .Therefore f(U) K=and U f 
1

(K) = .This shows 

that f 
1

(K) is fuzzy closed in (X, ). 
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Theorem 4.3:If a fuzzy space (X,) is fuzzy strongly D-closed then the space is fuzzy strongly S-closed. 

Proof: obvious. 

Theorem 4.4:Let f : (X, ) (Y, ) be a fuzzy contra-D-continuous and fuzzy pre-closed surjection. If (X,) is 

a fuzzy D-Ts, then (X,) is a fuzzy locally indiscrete space. 

Proof:Let U be any fuzzy open set in (Y, ). Since f is fuzzy contra-D-continuous and (X, ) is a fuzzy D-Ts 

space, f 
1

(U) is fuzzy closed in (X, ). Since f is a fuzzy pre-closed surjection, then U is fuzzy pre-closed in 

(Y, ). Therefore cl(U) = cl (int(U)) U. Hence U is fuzzy closed in (Y, 

). Thus (Y, ) is a fuzzy locally indiscrete space. 

 

Theorem 4.5:If every fuzzy closed subset of a space X is fuzzy D-open then the following are equivalent. 

1. X is fuzzy S-closed 

2. X is fuzzy strongly S-closed 

Proof:(1) (2):Let {V : I} be a fuzzy closed cover of X then {V : I} is a fuzzy Regular closed cover of 

X. Since X is fuzzy S-closed, then we have a finite sub cover of X. Hence X is fuzzy strongly S- closed. 

(2) (1):Let {V : I} be a fuzzy Regular closed cover of X. Since every fuzzy Regular closed is fuzzy 

closed and X is fuzzy strongly S-closed, then we have a finite sub cover of X. Hence X is fuzzy S-closed. 

Definition 4.4:A fuzzy topological space (X, ) is said to be ; 

1. Fuzzy D-Hausdorff if for each pair of distinct points x and y in X there exist disjoint fuzzy D-open sets U 

and V of x and y respectively. 

2. Fuzzy D-Ultra Hausdorff if for each pair of distinct points x and y in X there exist disjoint fuzzy D-clopen 

sets U and V of x and y respectively. 

Theorem 4.6: If f : (X, ) (Y, ) is fuzzy contra-D-continuous injection, where Y is Urysohn then the 

topological space (X, ) is a D-Hausdorff. 

Proof :Let x1 and x2 be two distinct points of (X, ). Suppose y1 = f(x1) and y2 = f(x2). Since f is injective 

and x1x2 then y1y2. Since the space Y is Urysohn, there exist fuzzy open sets V and W such that 

y1V,y2W and cl(V)cl(W) = . Since f is fuzzy contra-D-continuous and , there exist fuzzy D-open sets 

Ux1 FDO(X, x1) and Ux2FDO(X,x2) such that f(Ux1)  cl(V) and f(Ux2)  cl(W). Thus we have 

Ux1Ux2= , since cl(V)cl(W) = . Hence X is a fuzzy D- Hausdorff. 

Theorem 4.7: If f : (X,) (Y,) is a fuzzy contra-D-continuous injection, where Y is fuzzy D- ultra  

Hausdorff  then  the  fuzzy  topological  space  (X,   )   is  fuzzy   D-Hausdorff. Proof 

Let x1 and x2 be two distinct points of (X, ). Since f is injective and Y is fuzzy D-ultra Hausdorff, 

then f(x1)  f(x2) and also there exist fuzzy clopen sets U and W of Y such that f(x1)U and f(x2)W, 

where UW = . Since f is fuzzy contra-D-continuous, x1 and x2 belong to fuzzy D-open sets f 
-1

(U)and f 

1
(W) respectively, where f 

1
(U) f 

1
(W) = .Hence X is D- Hausdorff. 

Lemma 4.15 : Every fuzzy mildly Hausdorff strongly S-closed space is fuzzy locally indiscrete. Theorem 

4.8: If a fuzzy function f : (X, )  (Y, ) is fuzzy continuous and (X, ) is a fuzzy locally      indiscrete      
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space,       then       f       is       fuzzy       contra-D       continuous. Proof: Let U be any fuzzy open set in (Y, 

). Since f is fuzzy continuous, f 
1

(U) is fuzzy open in (X, ) and since (X, ) is fuzzy locally indiscrete, f 

1
(U) is fuzzy closed in (X, ). Hence by theorem 2.6, f 

1
(U) is fuzzy D-closed in (X, ). Thus f  is  

fuzzy  contra-D-continuous. Lemma 4.2: If a function f : (X, )  (Y, ) is fuzzy continuous and (X, ) 

is fuzzy mildly Hausdorff      strongly      S-closed      space      then      f      is      fuzzy      contra-D-

continuous. 

Proof: Obvious. 

 

Theorem 4.9: A fuzzy contra-D-continuous image of a fuzzy D-connected space is connected. Proof: Let f 

: (X, )  (Y, ) be a fuzzy contra-D-continuous function of fuzzy D-connected space onto a  fuzzy 

topological  space Y. If possible, assume that Y is not fuzzy connected. Then Y = AB, A , B and AB 

= , where A and B are fuzzy clopen sets in Y. Since f is fuzzy contra-D-continuous = f 
1

(Y) = f 
1

(AB) 

= f 
1

(A) f 
1

(B), where f 
1

(A) and f 
1

(B) are non- empty D-open sets in X. Also f 
1

(A) f 
1

(B) = . 

Hence X is not fuzzy D-connected, which is a fuzzy  contradiction. Therefore Y is fuzzy connected. 

Definition 4.5:A topological space (X, ) is said to be fuzzy D-normal if each pair of non-empty disjoint   

closed   sets   can    be    separated    by    disjoint    fuzzy    D-open    sets.  

Theorem 4.10:If f : (X, )  (Y, ) is a closed fuzzy contra-D-continuous injection and Y is fuzzy ultra-

normal, then X is fuzzy D normal. 

Proof:Let V1 and V2 be non-empty disjoint fuzzy closed subsets of X. Since f is fuzzy closed and injective, 

then f(V1) and f(V2) are non-empty disjoint fuzzy closed subsets of Y. Since Y is fuzzy ultra-normal, then 

f(V1) and f(V2) can be separated by disjoint fuzzy clopen sets W1 and W2 respectively. HenceV1 f 
1

(W1) 

and V2 f 
1

(W1).Since f is fuzzy contra-D-continuous, then f 
1

(W1) and f 
1

(W2) are fuzzy D-open 

subsets of X and f 
1

(W1) f 
1

(W2) = . Hence X is fuzzy D-normal. 

Theorem 4.11:The image of a fuzzy strongly D-closed space under a fuzzy contra-D-continuous surjective 

function is fuzzy compact. 

Proof: Suppose that f : (X, ) (Y, ) is a fuzzy contra-D-continuous surjection. Let {V : I} be any fuzzy 

open cover of Y. Since f is fuzzy contra-D-continuous, then {f 
1

(V):I} is a fuzzy D-closed cover of X. 

Since X is fuzzy strongly D-closed, then there exists a finite subset I0 of I such that X = {f 
1

(V) : I0}. 

Thus we have Y = {V : I0}. Hence Y is fuzzy compact. 

Theorem 4.12: Every fuzzy strongly D-closed space (X, ) is a fuzzy compact S-closed space. Proof: Let {V: 

I} be a cover of X such that for every I, V is fuzzy open and fuzzy Regular closed due to assumption. 

Then each V is fuzzy D-closed in X. Since X is fuzzy strongly D-closed, there exists a finite subset I0 of I 

such that X = {V : I0}.Hence (X, ) is a fuzzy compact S-closed space. 

Theorem 4.13:The image of a fuzzy D-compact space under a fuzzy contra-D-continuous surjective function is 

fuzzy strongly S-closed. 
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Proof: Suppose that f : (X, ) (Y, ) is a fuzzy contra-D-continuous surjection .Let {V :  I} be any 

closed cover of Y. Since f is fuzzy contra-D-continuous, then {f 
1

(V) :I} is a D- open cover of X. Since 

X is fuzzy D-compact, there exists a finite subset I0 of I such that X = 

{f 
1

(V) / I0}. Thus we have Y = {V : I0}.Hence Y is fuzzy strongly S-closed. 

Theorem 4.14: The image of a fuzzy D-compact space in any D-Ts space under a fuzzy contra- D-continuous 

surjective function is fuzzy strongly D-closed. 

Proof: Suppose that f : (X, ) (Y, ) is a fuzzy contra-D-continuous surjection. Let {V / I} be any fuzzy 

D-closed cover of Y. Since Y is fuzzy D-Ts space, then {V : I} is a fuzzy closed cover of Y. Since f is 

fuzzy contra-D-continuous, then {f 
1

(V) : I} is a fuzzy D-open cover of X. Since X is fuzzy D-compact, 

there exists a finite subset I0 of I such that X = {f 

1
(V) : I0}. Thus we have Y = {V : I0}. Hence Y is fuzzy strongly D-closed. 

Theorem 4.15:The image of fuzzy strongly D-closed space under a fuzzy D-irresolute surjective function is 

fuzzy strongly D-closed. 

Proof:Suppose that f : (X, ) (Y, ) is an fuzzy D-irresolute surjection. Let {V / I} be any fuzzy D-

closed cover of Y. Since f is fuzzy D-irresolute then {f 
1

(V) : I} is a fuzzy D- closed cover of X. Since X 

is fuzzy strongly D-closed, then there exists a finite subset I0 of I such that X = {f 
1

(V) : I0}. Thus, we 

have Y = {V : I0}. Hence Y is fuzzy strongly D-closed. 

Lemma 4.3:The product of two fuzzy D-open sets is fuzzy D-open. 

Theorem 4.16:Let f : (X1, ) (Y, ) and g : (X2, ) (Y, ) be two fuzzy functions where Y is a fuzzy 

Urysohn space and f and g are fuzzy contra-D-continuous function. Then {(x1,x2) : f(x1) = g(x2)} is fuzzy D-

closed in the product space X1X2. 

Proof:Let V denote the set {(x1,x2) : f(x1) = g(x2)}. In order to show that V is fuzzy D-closed, we show that 

(X1X2) – V is fuzzy D-open. Let (x1,x2) V. Then f(x1) g(x2).Since Y is Urysohn, there exist fuzzy open 

sets U1 and U2   f(x1) and g(x2) such that cl(U1)cl(U2) = . Since f and g are fuzzy contra-D-continuous, f 

1
(cl(U1)) and g

1
(cl(U2)) are fuzzy D-open sets containing x1 and x2 in X1 and X2. Hence f 

1
(cl(U1)) 

g
1

(cl(U2)) is fuzzy D-open. Further (x1,x2)f 
-1

(cl( U1)) g
1

(cl(U2)) ((X1X2) – V). If follows that 

((X1X2) – V )is fuzzy D-open. Thus V is fuzzy D closed in the product space X1 X2. 

Lemma 4.4: If f : (X, ) (Y, ) is fuzzy contra-D-continuous and Y is a fuzzy Urysohn space, then V = {(x1, 

x2) / f(x1) = f(x2)} is fuzzy D-closed in the product space X1X2. 

Theorem 4.17:Let f : (X, ) (Y, ) be a fuzzy continuous function. Then f is fuzzy RC- continuous if and 

only if it is fuzzy contra-D continuous. 

Proof: Suppose that f is fuzzy RC-continuous. Since every fuzzy RC-continuous function is fuzzy contra-

continuous, Therefore f is fuzzy contra D-continuous. Conversely, Let V be any fuzzy open set in (Y, ). Since 

f is fuzzy continuous and fuzzy contra-D-continuous, f 
1

(V) is fuzzy open and fuzzy D-closed in (X, ) then 

f
1

(V) is fuzzy Regular open in (X, ). That is, int(cl(f 
1

(V))) = f 
1

(V). Since f 
1

(V) is fuzzy open, int(cl(f 
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1
(V))) = int(f 

1
(V)) and so cl(int(f 

1
(V))) = f 

1
(V). Therefore V is fuzzy Regular closed in (X, ). Hence f is 

fuzzy RC-continuous.  

Theorem 4.18:Let f : (X, ) (Y, ) be fuzzy perfectly D-continuous function, X be fuzzy locally indiscrete 

space and connected. Then Y has a fuzzy indiscrete topology. 

Proof:Suppose that there exists a proper fuzzy open set U of Y. Since Y is locally indiscrete, U is a fuzzy closed 

set of Y. Therefore U is a fuzzy D-closed set of Y. Since f is fuzzy perfectly D- continuous, f
1

(U) is a proper 

fuzzy clopen set of X. This shows that X is not fuzzy connected. Which is a fuzzy contradiction. Therefore Y 

has an indiscrete fuzzy topology. 

Theorem 4.19:Let f : (X, ) (Y, ) be a fuzzy contra-D-continuous function. Let A be a fuzzy open fuzzy D-

closed subset of X and let B be an fuzzy open subset of Y. Assume that DC(X, ) (the class of all fuzzy D-

closed sets of (X, )) be fuzzy D-closed under finite intersections. Then, the restriction f | A : (A, A) (B, 

B) is a fuzzy contra-D-continuous function. 

Proof:Let V be an fuzzy open set in (B, B). Then V = BK for some fuzzy open set K in (Y, ). Since B is an 

fuzzy open set of Y, V is an fuzzy open set in (Y, ).By hypothesis f 
1

(V) A = H1 (say) is a fuzzy D-closed 

set in (X, ). Since (f |A)
1 

(V) = H1, it is sufficient to show that H1 is a fuzzy D-closed set in (A,A). Let G1 

be fuzzy -open in (A,A) such that H1 G1. Then by hypothesis and G1 is fuzzy -open in (X, ). Since H1 

is a fuzzy D-closed set in (X, ), we have pclX(H1) int (G1). Since A is fuzzy open and  pclA(H1) = 

pcl(X(H1))A int (G1) int(A) = Int(G1A) Int(G1) and so H1 = (f |A)
1

(V) is a fuzzy D-closed set in 

(A, A). Hence f | A is fuzzy contra-D-continuous function. 

Theorem 4.20: fuzzy topological space (X, ) is nearly fuzzy compact if and only if it is fuzzy compact and 

fuzzy strongly D-closed . 

Proof: Obvious . 

Theorem 4.21:If a fuzzy topological space (X, ) is locally indiscrete space then fuzzy compactness and fuzzy 

strongly D-closed are the same. 

Proof: Let (X, ) be a fuzzy compact space. Since (X, ) is a locally indiscrete space, then every fuzzy open set 

is closed and fuzzy compactness and fuzzy strongly D-compactness are the same in a locally indiscrete fuzzy 

topological space. 

Theorem 4.22: A fuzzy topological space (X, ) is fuzzy S-closed if and only if it is fuzzy strongly S-closed and 

fuzzy D-compact. 

Proof: Obvious. 
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ABSTRACT 

Development of human resources is essential for any organization that would like to be dynamic and growth-

oriented. Unlike other resources, human resources have rather unlimited potential capabilities. The potential can 

be used only by creating a climate that can continuously identify, bring to surface, nurture and use the capabilities 

of people. Human Resource Development (HRD) system aims at creating such a climate. A number of HRD 

techniques have been developed in recent years to perform the above task based on certain principles. This unit 

provides an understanding of the concept of HRD system, related mechanisms and the changing boundaries of 

HRD. 

HRD is a process, not merely a set of mechanisms and techniques. The mechanisms and techniques such as 

performance appraisal, counseling, training, and organization development interventions are used to initiate, 

facilitate, and promote this process in a continuous way. Because the process has no limit, the mechanisms may 

need to be examined periodically to see whether they are promoting or hindering the process 

 

OBJECTIVES OF STUDY  

1. To enlist emerging HR trends in Indian IT Industry  

2. To find out lacking areas regarding the HRD in IT Inustry.  

3. To measure the perceptions of IT sector employees in respect of application of HRD in  their organization.  

Key words: HRD,  Appraisal, Training, Organisation development interventions. 

 

I INTRODUCTION 

Development of human resources is essential for any organization that would like to be dynamic and growth-

oriented. Unlike other resources, human resources have rather unlimited potential capabilities. The potential can be 

used only by creating a climate that can continuously identify, bring to surface, nurture and use the capabilities of 

people. Human Resource Development (HRD) system aims at creating such a climate. A number of HRD 

techniques have been developed in recent years to perform the above task based on certain principles. This unit 

provides an understanding of the concept of HRD system, related mechanisms and the changing boundaries of 

HRD. 

HRD concept was first introduced by Leonard Nadler in 1969 in a conference in US. “He defined HRD as those 

learning experience which are organized, for a specific time, and designed to bring about the possibility of 

behavioral change”. 
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Human Resource Development (HRD) is the framework for helping employees develops their personal and 

organizational skills, knowledge, and abilities. Human Resource Development includes such opportunities as 

employee training, employee career development, performance management and development, coaching, 

mentoring, succession planning, key employee identification, tuition assistance, and organization development. 

The focus of all aspects of Human Resource Development is on developing the most superior workforce so that 

the organization and individual employees can accomplish their work goals in service to customers. 

Human Resource Development can be formal such as in classroom training, a college course, or an organizational 

planned change effort. Or, Human Resource Development can be informal as in employee coaching by a manager. 

Healthy organizations believe in Human Resource Development and cover all of these bases  

 

II RESEARCH METHODOLOGY 

2.1 Method of Data Collection 

PRIMARY DATA 

Primary data is collected personally by observation and collected with Questionnaires, Communication with 

respondents, Telephone survey etc. 

SECONDARY DATA 

Secondary data is collected by the various sources like magazines, Journals, Internet, and Newspapers etc. 

TOOL USED 

Percentage analysis 

The expression of the data in terms of percentage is one of the simplest statistical devices used in the interpretation 

of business and economics and statistics. The percentage is useful chiefly for the purpose of aiding comparison. 

The algebraic notation is used for calculation is as follows. 

Percentage= r1/r2*100  

r1 = No. of responses 

r2 = total No. of respondents 

HRD FUNCTIONS 

The core of the concept of HRS is that of development of human beings, or HRD. The concept of development 

should cover not only the individual but also other units in the organization. In addition to developing the 

individual, attention needs to be given to the development of stronger dyads, i.e., two-person groups of the 

employee and his boss. Such dyads are the basic units of working in the organization. Besides several groups like 

committees, task groups, etc. also require attention. Development of such groups should be from the point of view 

of increasing collaboration amongst people working in the organization, thus making for an effective decision-

making. Finally, the entire department and the entire organization also should be covered by development. Their 

development would involve developing a climate conducive for their effectiveness, developing self-renewing 

mechanisms in the organizations so that they are able to adjust and pro-act, and developing relevant processes 

which contribute to their effectiveness. 

Hence, the goals of the HRD systems are to develop: 

 The capabilities of each employee as an individual. 
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 The capabilities of each individual in relation to his or her present role. 

 The capabilities of each employee in relation to his or her expected future role(s). 

 The dyadic relationship between each employee and his or her supervisor. 

 The team spirit and functioning in every organizational unit (department, group, etc.). 

 Collaboration among different units of the organization. 

The organization’s overall health and self-renewing capabilities which, in turn, increase the enabling 

capabilities of individuals, dyads, teams, and the entire organization. 

 

III HUMAN RESOURCE – IT FRAMEWORK IN CMC LIMITED 

 

People are the essence of any organization.  CMC  have the finest of employees who are valued as individuals and 

not just for their intellect and skills. It aspire to maximize people productivity, enhance employee engagement, 

create a collaborative and performance driven work culture and offer world class HR services to all our 

stakeholders. CMC’s culture also emphasizes learning and drives each employee to surpass his or her capabilities 

to 'build, innovate and excel' in any given field. CMC  respect and encourage it's employees to choose their own 

career paths within the broad outline of the organization. Through Internal Career Progression It support the lateral 

movement of people across business units or functions, keeping in view the business needs.  Continuous 

improvement and excellence in workforce related practices is a key objective of CMC workforce management 

system. 

CMC has set a target of becoming a PCMM Level 5 Company and achieved it in December,2013. PCMM, 

through process areas, practices and sub-practices aims at improving organizational HR practices, capabilities, 

process centricity and results; thereby leading to overall improvement in HR effectiveness and towards 

organizational  sustainability. 

CMC received Golden Peacock HR Excellence Award in August 2012 from Institute of Directors and Excellence 

in HR through Technology Award in January 2012 from World HRD Congress. CMC’s “Best HR Practices” have 

been published in leading HR magazines like Human Capital and People and Management. All human resource 

endeavors continue to thrust our core values and beliefs which are trust and faith, flexibility, inculcating a culture 

of openness, nurturing  the talent of employees at the company level and concern  for individuals. This is further 

intensified by coming under the flagship of Tata group, where Integrity, Understanding, Excellence, Unity and 

Responsibility are the Group's values and hence rightly said "When values and principles are applied consistently, 

they become behavioral habits and this enables the fundamental transformations of people, of relationships and of 

organizations." 

 People at CMC are proud to be a part of the organization as “Once a CMC Cite, always a CMC Cite. CMC look 

forward to individuals who share such great determination and aspiration to join our CMC family and imbibe the 

TATA value system. CMC family and imbibe the TATA value system 
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IV HRD FRAMEWORK IN CMC LIMITED 

People are the essence of any organization.  CMC have the finest of employees  who are valued as individuals and 

not just for their intellect and skills. It  aspire to maximize people productivity, enhance employee engagement, 

create a collaborative and performance driven work culture and offer world class HR services to all it's 

stakeholders. CMC’s culture also emphasizes learning and drives each employee to surpass his or her capabilities 

to 'build, innovate and excel' in any given field. It  respect and encourage our employees to choose their own 

career paths within the broad outline of the organization.  

 Through Internal Career Progression CMC support the lateral movement of it's  people across business units or 

functions, keeping in view the business needs.  Continuous improvement and excellence in workforce related 

practices is a key objective of it's  workforce management. CMC has set a target of becoming a PCMM Level 5 

Company and achieved it in December, 2013. PCMM, through process areas, practices and sub-practices aims at 

improving Organizational HR practices, capabilities, process centricity and results; thereby leading to overall 

improvement in HR effectiveness and towards organizational  sustainability.   

CMC received Golden Peacock HR Excellence Award in August 2012 from Institute of Directors and Excellence 

in HR through Technology Award in January 2012 from World HRD Congress. CMC’s “Best HR Practices” have 

been published in leading HR magazines like Human Capital and People and Management.  

All human resource endeavors continue to thrust CMC core values and beliefs which are trust  and faith, 

flexibility, inculcating a culture of openness, nurturing  the talent of employees at the company level and concern  

for individuals. This is further intensified by coming under the flagship of Tata group, where Integrity, 

Understanding, Excellence, Unity and Responsibility are the Group's values and hence rightly said "When values 

and principles are applied consistently, they become behavioral habits and this enables the fundamental 

transformations of people, of relationships and of organizations." 
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V HUMAN RESOURCE DEVELOPMENT PRACTICES ININFORMATION TECHNOLOGY 

INDUSTRY IN INDIA 

In highly skilled intensive and knowledge intensive industries like information technology industry, human 

resource plays a vital role. This industry is highly competitive, dynamic and technical industry, whose growth and 

development depends upon its human resource much more strongly than other resources. This industry needs 

highly skilled, talented and well-learned human resource. The quality of products and services both depend upon 

the quality of human resource, which needs continuous and multiple-skill training. Thus, to attain such human 

resource, there must be emphasis on developing and nurturing a strategy-based on human resource development 

practices in the information technology organisations. Human resource development comprises of many 

components like – selection procedures, training policy, performance and promotion policy, transfer policy, 

wages, compensation, social-security policy, worker's welfare policy, recreational policy, employee- 

employee/employer/management relations, trade union, health policy, etc. All these components help to develop 

highly skilled, efficient, effective and dynamic human resource in these organisations. For the success of 

information technology organisations, it is necessary that right person must be placed at right job and his potential 

must be enhanced through multiple and continuous training. Thus, this sector must give more emphasis on the 

development of human resources by prevailing upon different aspects of human resource development practices in 

their organisations. All the components of human resource development practices must be integrated with the 

human resource policy of the organisation. 

The success of IT/ITES, sector is basically due to skilled, efficient and energetic human resource in Indian 

information technology sector. In India, the other reason for the growth of information technology industry is the 

availability of English language proficient labour class. The present study attempts to explore the practices of 

human resource development in various information technology organisations. The employees of information 

technology organisations covered in this study are – Tata Consultancy Services (TCS), Wipro Technologies, 

Infosys Technologies Ltd., Hindustan Computer Ltd. (HCL), Dell International, Birlasoft, Pyramid Consulting 

Inc., Quack Inc., Semi- Conductor Laboratory (SCL Ltd), Alcatel-Lucent Technologies, Attra, Kanbay 

International Inc. and Omnia Technologies from Delhi, Bangalore, Pune, Chandigarh, Mohali respectively. 

Through detail questionnaire the implementation of human resource development practices in information 

technology organisations, have been estimated. An effort has also been made to measure the human resource 

development climate in information technology organisations. The sample-size of five hundred employees has 

been taken in this study. 

The questionnaire has been divided into three parts. Part (a) includes detailed information of personal and 

demographic data of the employees, about age, sex, educational qualification, nature of job, marital status, 

background, work-experience, monthly income and nature of appointment of employees in information technology 

industry. Part (b) includes various aspects of human resource development – selection, training, performance and 

promotion, transfer, wages and compensation, relation among employees, health and welfare policies, which are 

practiced in information technology industry. 
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Age of Employees 

 

Source: Primary Survey 

 H0: No. of employees in various age groups are equal 

   H1: No. of employees in various age groups are not equal 

   Chi-square (χ2Test) (Calculated value) = 667.056 

    (χ2α) (Tabulated value)=11.3449 

 

   

d.f.  3χ2 

    is significant at 1% level 

 

Sex of Employees 

    

 

H0: No. of employees of different sex groups are equal     

H1: No. of employees of different sex groups are not equal     

Chi-square ( χ2Test) (Calculated value) = 159.048     

(χ2α) (Tabulated value)=6.63490     

d.f=1        

χ2 is significant at 1% level 

General Characteristics of Employees in Information Technology 

Industry: 

 

Followings are the general characteristics of employees, covered in the survey. 

1.Age of Employees: India is a nation of youth and majority of Indians belong to this group. In India there are 

nearly above fifty nine percent people in the age group of 15-60 years. They are also known as working 

population. Higher proportion of working young population is a good indicator for the growth of Indian economy. 

Young population, have good or excellent stamina to do work efficiently and effectively and they are also dynamic 

by nature who change, as the nature of the organisation changes. 

In Indian information technology industry, near about 71.8 percent employees are in the age group of 20-30 years, 

whereas 26 percent employees are in the age group of 30-40 years. It means that in Indian information technology 
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industry, majority of employees are that is 97.8 percent are in the age group of 20-40 years. Data from the above 

table reveals that, just two percent employees are even less than the age of twenty years and point two percent 

employees are of more than forty years. In our survey (χ2Test= 667.056) > (χ2α=11.3449) means calculated value 

is greater than tabulated value, so null hypothesis is rejected and it is significant at 1% level. It shows that the 

number of employees in various age groups is not equal. 

2.Sex of Employees: In information technology industry, there is majority of male employees as compared to 

female employees. It means that there is a wide gender gap between male and female employees. 

Near about 78.2 percent male employees are employed in information technology industry, whereas just 21.8 

percent female employees are employed in this industry, which is much lower as compared to male employees. 

Participation of female employees is lower as compared to male employees in this industry in India, due to 

economic factors as well as other factors like cultural, social and ideological factors, or they also play a vital role 

in the determination of participation of female employees in information technology industry. Another reason may 

be that in information technology industry especially in BPO-ITES, there are night shifts because of 365x24x7 

services of the organisations. Long-working hours are also, another 

hindrance, for the low participation of female employees. Survey shows that (χ2 Test = 

180159.048) > (χ2α=6.63490), the H1 is accepted and Chi-square is significant at 1% level. It means the number 

of employees of different sex groups is not equal. There is low participation of female employees as compared to 

male employees in information technology organisations. 

3. Educational Qualification of Employees: Education, training and skill acquisition is one of the key features of 

employees in the information technology industry. The information technology industry being a knowledge-based 

industry, entry to the labour market in this sector is restricted to the employable people with at least minimum 

level of education in general or technical education. 

In this survey, employees have been categorized into two categories of education that is general and technical 

education. In information technology industry most of employees are technically qualified people. Out of five 

hundred sample-sizes of employees, ninety five employees are with general qualification, whereas 405 employees 

are with technical qualification. General education includes arts, commerce and science faculty with B.A., M.A., 

B.Com, M.Com, B.Sc., M.Sc., etc., whereas technical education includes B.C.A, M.C.A, B-tech, M-tech, M.B.A, 

PGDCA, M.Sc. (IT) etc. In general education 51.58 percent, 46.32 percent and 2.11 percent employees are 

graduate, post- graduate and under-graduate, whereas in technical education 36.30 percent employees are MCA, 

24.69 percent are BCA, 21.98 percent are B-Tech, 9.38 percent are M-tech, 7.16 percent are MBA and point forty 

nine percent are of other qualification like Diploma in Computer Science or P.G. Diploma in Computer 

Applications etc. It proves that in information technology industry most of the employees are technically skilled 

employees. 
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General education depicts, (χ2Test = 41.66) > (χ2α =9.21034), so null hypothesis is rejected and alternative 

hypothesis is accepted. It means employees with different general education are not equal. This test is significant 

at 1% level. Again in technical education (χ2 Test= 212.99) > (χ2α =15.0863), which means number of employees 

having different technical education are not equal. Alternative hypothesis is accepted and it is significant at 1% 

level. 

General Educational Qualification 

 

Source: Primary Survey               

H0: No. of employees having different technical education are equal     

H1: No. of employees having different technical education are not equal     

Chi-square  (χ2Test) (Calculated value χ2) = 212.99         

  (χ2α) (Tabulated value)=15.0863         

                                 Df=5 
 

    

                                  χ2 is significant at 1% level 

Background of Employees 

 

 
        

H0: No. of employees of different background are equal   

H1: No. of employees of different background are not equal   

Chi-square ( χ2Test) (Calculated value) = 247.808     

(χ2α) (Tabulated value)=6.63490     

                     Df=1 
 
      

  χ2 is significant at 1% level 

Marital Status of Employees 
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H0: No. of employees of having different marital status is equal   

H1: No. of employees of having different marital status is not equal   

Chi-square (  χ2Test) (Calculated value) = 20.808     

  (χ2 α) (Tabulated value)=6.63490     

    d.f.=1   

  χ2 is significant at 1% level 
  

4.Background of Employees: Most of information technology organisations are located in metro cities, like 

National Capital Region (Delhi), Mumbai, Bangalore etc. It is because of availability of good infrastructure as well 

as skilled employees in these areas. 

Most of the employees engaged in information technology industry are having urban background. A majority of 

employees that is 85.2 percent are of urban background and on the other hand just 14.8 percent employees are of 

rural background. In background of employees again (χ2Test = 247.808) > (χ2α =6.63490), so it is significant at 

1% level. H1 is accepted which means the number of employees from different background that is from urban and 

rural areas, are not equal. There are majority of urban background employees. 

5.Marital Status of Employees: Marriage is an important custom of Indian society. In traditional Indian society, 

people used to get married at early age but now the trend has been changed. Now, people don’t believe in early age 

marriage. They are career conscious now. With the spread of education particularly among females, the trend of 

early marriage is declining and the same is reflected in our study findings. 

Just 39.8 percent employees are married and 60.2 percent employees are unmarried. It means, a majority of 

employees are unmarried. In marital status, (χ2Test = 20.808) > (χ2α=6.63490), so it is significant at 1% level. H0 

is rejected and H1 is accepted. It means that the numbers of employees having different marital status are not  

equal.  
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VI CONCLUSION 

For good performance, rewards like salary increments, cash awards, promotions, foreign travel etc. are given to 

employees. Most of employees state that salary increment method is one of the most popular methods for 

rewarding good performance. Majority of employees are satisfied with transfer policy and it is done on the basis 

of worker’s convenience and company’s requirement. Data conveys that industry pays high wages, 

compensations, social securities and perks, job security. Employees are highly satisfied with these facilities. 

Majority of employees state that if they will change the present job they will do so for higher salaries and perks. 

The working conditions in these organisations are well improved. The sanitation, ventilation, proper lighting is 

taken into consideration. Provident fund, gratuity, health insurance facilities and compensation in case of major 

accidents are provided to most of the employees. In this sector, there is provision of leave facilities and holidays. 

These organisations pay for overtime to employees. 

In information technology industry, to meet the set targets, employees are constantly under the pressure of work 

because of long-working hours, to complete the projects within the specific time limits. Many types of 

recreational facilities - gym, indoor /outdoor games, meditation /yoga classes, library facilities and late night 

party facilities are provided to them for their entertainment and to reduce work pressure. Majority of employees 

said that the top management in information technology sector is very co-operative, friendly, encouraging and 

inspiring. There is no trade union. If there is any type of conflict then it is solved by human resource department 

and other formal or informal committees. 
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