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ABSTRACT 

This paper describes the structural, design of a tidal turbine blade the study consists of measuring energy crea-

tion if a mechanism were to be placed in the sea flow below tidal areas. Growing concern over the threat of 

global climate change has led to be increased interest in research and development of renewable energy tech-

nologies. Most tidal current turbine design are focused on middle and large scale for deep sea, less attention 

was paid in low water level channel, such as the region around the islands, coastal seas and rivers. The ocean 

provides a vast source of potential energy resources and as renewab le energy. Tidal energy ortidal power is the 

power achieved by capturing the energy contained in moving water mass due to tides. two types of tidal energy 

can be extracted kinetic energy of currents between ebbing and surging tides and potential energy from the dif-

ferent in height between high and low tides.through this energy may not be able to be obtained all of the time, 

only favorable condition will be able to create enough electricity current understanding, tidally induced flow in 

subsea.              
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I. INTRODUCTION                                                                     

Tidal stream technology is one of the most recent forms of renewable energy to be developed as it offers pre-

dictable and tide is a periodic rise and fall of water level of sea which are carried by the action of sun and moon 

on the water of the earth tidel energy can furnis a significant portion of all such energies which are renewable in 

nature. it has been estimated that about a billion KW of tidal power is dissipated by friction and eddies alone. 

this is lightly less than the economically explotable power potential of all the rivers of the world. it is only indi-

cation of the magnitude of the tidal power available; all of it is not economicaly feasible also. the first attempt to 

utilize of the ocean was in the form of tidal "mills" in the eleventh century in great britain and latter in france 

and spain. the first tidal power plant was commissioned by general degaulle at La Rance in 1966 which marked 

a break through the avarage tidal range is 8.4 m(±4.2m), and the maximum is 13.5 m. effective basin surface is 

22 km2 basin valume is 184,000,000 m3. there are no special problems with this site and it was a verry sensible 

choice for the world's first tidal power station. it has used a singal basin and submerged reversible propeller type 

turbine.[1] Tidal stream turbines are being designed to convert energy from tidal flows into electricity. Several 

prototype turbines have demonstrated the potential of this technology with rated power of around 1 MW. Plan-

ning is ongoing for arrays of turbines at various sites including in the Pentland Firth (Scotland), the Skerries (N 

Wales), the Bay of Fundy (Canada) and near Brittany (France). Most of the turbines in development are superfi-
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cially similar to wind turbines, typically with a horizontal axis and two or three blades. However rotor diameter 

is limited by the water depth and tidal turbine blades typically have smaller aspect ratio (chord/blade length) and 

greater thickness due to high root bending moments. Turbulence in tidal flows is also quite different from that in 

wind for which an unbounded turbulent boundary layer is applicable.[2] Tidal stream technology is one of the 

most recent forms of renewable energy to be developed as it offers predictable and regular electrical generation 

at higher power densities than other renewable energy resources.[3]  

Since the rotors are never placed in isolation, but are typica ly housed on a support structure, it is important not 

only to characterize the performance of the rotor, but also to fully understand the interaction of the support 

structure on the flow characteristics. However, little  work has been published on the direct effect of a support 

structure on the performance of a TST, especially when the support structure is upstream of the blades, as could 

be the case for turbines operating in dual-direction tidal flows. Prior work, carried out by Mason-Jones et al.,[4]  

Tidal energy can provide clean, reliable power, and emerging turbine designs are making production of electrici-

ty   from ocean energy technologically and economically feasible Tidal energy projects could be a viable renew-

able energy source, displacing fossil fuel-based energy resources, providing benefits to the marine environment 

through the mitigation of carbon dioxide production (which can lead to ocean acidification, climate change) and 

a reduction in the risk of catastrophic spills associated with fossil fuel extraction and transportation.[5] 

 

Figure 1. Example of Tidal Current Turbine (Hatt) Configuration. 

Table1. Highest Tides (Tide Ranges) of The Global Ocean 

Country Site Tidal range(m) 

Canada Bay of fundy 16.2 

England Severn Estuary 14.5 

France Port of Ganville 14.7 

France La Rance 13.5 

Argentina Puerto Rio Gallegos 13.3 

Russia Bay of Mezen (White Sea) 10.0 

Russia Penzhinskaya Guba  

(Sea of Okhotsk) 

13.4 

 

Rising and receding tides along a shoreline area can be explained in the following way. A low height tide wave 

of hundreds of kilometers in diameter runs on the ocean surface under the moon, following its rotation around 

the earth, until the wave hits a continental shore. The water mass moved by the moon’s gravitational pull Rlls 

narrow bays and river estuaries where it has no way to escape and spread over the ocean. This leads to interfe-
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rence of waves and accumulation of water inside these bays and estuaries, resulting in dramatic rises of the wa-

ter level (tide cycle). The tide starts receding as the moon continues its travel further over the land, away from 

the ocean, reducing its gravitational inSuence on the ocean waters (ebb cycle).[6]  
 

II. THE RESOURCES OF TIDES 
 

Tidal cycles are calculated using harmonic constants defined by the rhythmic movements of the sun, moon, and 

earth. The earth is spinning, precessing, and pulsating in concert with its celestial neighbors in an ever-changing 

and infinite series of movements that causes the oceans to rise and fall. This complex pattern has been closely 

observed for eons and is now known and mathematically predictable, down to the finest detail across the broad-

est reaches of time. It is possible, if it strikes one’s fancy, to know the precise tidal level at a specific location at 

a specific moment 100 years or 1000 years in the future. Wind and weather cause changes under extreme condi-

tions (“tidal surges”) and these events are not specifically predictable, but the basic harmonic changes in water 

levels caused by the tides are eminently predictable.  

On a global scope, the tides are meters high bulge in the level of the ocean that moves across the globe every 24 

hours and 50 minutes. As this bulge nears land, it is changed in amplitude by the decreasing depth and anoma-

lies of the seabed. At the extremes, some tidal ranges are as small as 6 inches and some are as large as 60 feet. 

Broad-mouthed estuaries create the largest tidal ranges and long straight coastlines tend to have the smalle .The 

power available (per unit area) in any specific location is a function of the square of the tidal range and thus the 

largest tidal ranges are the most attractive areas for tidal power generation. The amount of water available in an 

offshore tidal power generator is a function of the area of seabed impounded. It is most economical to build an 

impoundment structure in a shallow area, so it follows that the most attractive sites for offshore tidal power gen-

eration are those where the tidal range is high and there are broad tidal flats at minimal depth. [7] 

 

Figure 2.:- Sources of Tidal Energy In Sea 

III. METHODOLOGY 
3.1 Wave 

The method used to identify potential marine resources in Sunda Strait as an electric energy generator is the 

collection of secondary data through satellite imagery. The parameters identified is the the wave on the year of 

2012 starting in January until December through ERDDAP website (Easier access to scientific data) - NOAA 

Wave Watch III with the coordinates of latitude and longitude 6.183395 ° S 105.172280 ° E. The purpose of the 
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wave data processing is to find the maximum and minimum values of each month of the wave height and pe-

riod. Then the conversion is to be done by using the equ tion of K. Hulls to obtain generated electrical power. 

After that, a graphed is to be made to show the relationship between the correlation of the moon with the wave 

height, the moon with the wave period and the correlation of moo n with potential electric power. 

Equation of K. Hulls: 

P =ρg2/64π * H2T 

Information: 

P = The result of electrical power (watt/meter) 

g = 9,8 m/s 

V0  = 3,14 

H = Wave height (meter) 

T = Wave period (Second) 
 

3.2 Tidal Wave 

The data that are used is the tidal wave in the year of 2012 from January to December by taking the tidal predic-

tion data pattern for 15 days in each monthAfter the secondary data are obtained, then the data are extracting to 

obtain the average of highest tidal range each month and then inserted into a line graph. Location of the data are 

located in the coordinate of 5.90720S-105.86890E, the determination is based on the determination of the loca-

tion that has been done in the other three coordinate points around the Sunda Strait which shows that the loca-

tion 105.86890E - 5.90720S has the highest of average tidal range per monthly. 

3.3 Current 

The data of current direction and speed are obtained through satellite imagery from NOAA (National Oceanic 

and Atmospheric Administration) - Ocean Watch AVISO geostrophic velocities.. After getting satellite data 

then processed to find the value of the direction and speed of currentParameters obtained from the Ocean watch 

is the value of the zonal and meridional coordinates of the same point, and with the value of it will get the value 

of the direction and speed of current. Resultant velocity is obtained by using the Pythagorean rule where the 

total velocity After getting the values of current direction and speed per montlhy for one year, then the results 

was made to a graph of from December 2007- November 2008 charts. The current velocity data were taken from 

December 2007 - November 2008 in the location of 5.356oS 106oE [8] 

               c=   cm/s 
 

IV. HYDRODYNAMIC DESIGN ON TIDAL BLADE 
 

Aerodynamic Characteristics Analysis of Airfoil NACA63-415 is one of NACA series which widely known for 

its good aerodynamic characteristic. Also, NACA63 series airfoil delay stall and are less sensitive to leading 

edge roughness than the most other series airfoil  . Figure 4 shows the cl and cl/cd of NACA63-415 airfoil at Re 

2×106. The aerodynamic characteristics data of airfoil were calculated by the open 2D software Xfoil. The range 

of cl is from 0.083 to 13.120 with the angle changed from -3 to 15. The attack of airfoil distributes along the 

blade is focus on 0 to 10, and the value of cl/cd is focuses on 70 to 100. 
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Table2 :  Parameter of Blade Design 

 

 

 

Figure 3. Aerodynamic Characteristics of NACA63-415 At Re=2×106. 
 

V. BLADE DESIGN 
 

The turbine rotor is determined with a 3-piece blade and a 0.15D hub. For a 3-piece blade, the start flow velocity 

is low compared to a 2-piece blade and ranges from favourable to complex due to the lower effect of the wake . 

Blade element-moment theory (BEMT) is used for the blade design, which is based on a combination of mo-

mentum theory and blade element theory. The chord length and twist angle in Figure 4  are used to define the 

blade shape. In the main part of blade, NACA63-415 was used as the section. In the root part, a suitable size 

ellipse was used as the section.[9] 

Design parameter Values 

Prated: Rated power  

Cp: Estimated power 

100 KW 

0.46 

Coefficient 

η: Estimated drive train 

efficiency 

V0: Rated current velocity  

ρ: sea water density 

  D: diameter of the turbine 

N: Blade number  

ω: Rated rotational speed 

 λ: Design tip speed ratio 

 

0.9 

 

2.9 m.s-1 

1025 kg .m-3 

 

6.2 m 

3 

45rpm 

5.8 
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Figure 4. Chord Length and Twist Angle Distribution Along the Blade 
 

VI. STRUCTURE AND DESIGN IN BLADE 
 

For the HATT blade structural design, we use a computerized method that closely follows the one we developed 

earlier for the preliminary design of composite wind turbine blades [9]. The method allows for arbitrary specifi-

cation of the chord, twist, and airfoil geometry along the blade and an arbitrary number of shear webs. Given the 

blade external geometry description and the design load distribution, the code uses ultimate-strength and buck-

ling-resistance criteria to compute the optimal design thickness of load-bearing composite laminates at each 

blade span location. The code also includes an analysis option to obtain blade properties following blade design. 

These properties include bending stiffness, torsion stiffness, mass, moments of inertia, elastic-axis offset, and 

center-of-mass offset along the blade. Nonstructural materials—gelcoat, nexus, and bonding adhesive—are also 

included for computation of mass. Figure 11 shows the assumed structural layout of composite materials within 

a typical blade cross section. The figure shows a three-cell blade section with two webs, but the code is applica-

ble to a multi-cell section with an arbitrary number of webs. The outermost skin of a section consists of three 

layers: a gelcoat layer, a nexus layer, and a double-bias-material composite laminate. In this report, we define a 

laminate as a stack of plies, where a ply is a planar composite mat. The gelcoat outer layer provides a smooth 

surface, and although it is not a structural material, it can significantly contribute to the blade mass. Nexus is a 

soft-material mat that shields the rough surface of the underlying double-bias laminate and provides a relatively 

smooth but absorbent surface for the gelcoat. At the blade trailing edge, the double-bias laminate splits into two 

layers to accommodate a core material, such as foam, or honeycomb, as shown in Detail CC below. The core-

material laminate augments the buckling strength of the trailing section of the blade.  
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Figure 5. Structural Layup of Composite a Typical Blade Section. 
A composite boxspar runs along the midsection of the blade and is attached to the skin double-bias layers at its 

upper and lower surfaces. The box-spar divides the blade interior into three cells, with the box-spar forming the 

mid-cell. A lining, typically a double-bias layer, covers the inside surface of each cell. As shown in Detail BB, 

the box-spar is made of unidirectional composite laminates with an embedded core material. Because of its good 

axial load-bearing capabilities, the unidirectional laminate provides most of the bending strength. The core ma-

terial provides the buckling strength to the mid-cell. The two vertical sides of the box-spar serve as webs. Detail 

AA of Figure 11 shows the sequence of composite layers in each web [10]. 
 

VII. CONCLUSION 
 

Tides play a very important role in the formation of global climate as well as the ecosystems for ocean habitants. 

At the same time, tides are a    substantial potential source of clean renewable energy for future human genera-

tions. Depleting oil reserves, the emission of greenhouse gases by burning coal, oil and other fossil fuels, as well 

as the accumulation of nuclear waste from nuclear reactors will inevitably force people t replace most of our 

traditional energy sources with renewable energy in the future. Tidal energy is one of the best candidates for this 

approaching revolution.  The design approach allows arbitrary twist, chord, and airfoil shape variation along the 

blade, but allows only a multi-cell boxspar. Though a boxspar design has been the choice by several HATT de-

signers, we plan to extend our design code to accommodate a few more promising layouts. The materials we 

considered for the HATT design also appear adequate; however, we will critically assess other materials, which 

may be more suitable for HATT blades. 

The radial flow appearance makes the flow on the blade surface irregular, it gives noticeably effect to the aero-

dynamic characteristic, decreasing the output power and power coefficient. The influence of blade tip chord 

length is analyzed, the reduction of chord length in the blade tip leads to a decrease in power coefficient. The 

tidal current recourse review indicates that large energy is contained in the low water level area, which close to 

the coast. The Uldolmok Strait is a representative and suitable location for tidal current turbine, because of high 

power density 10 - 25 KW/m3 and stability flow > 2 m ∙s-1 throughout the year. 
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ABSTRACT 
Today with the tremendous development of various technologies like multimedia, research on security is 

becoming more important. In providing security Cryptography places a very crucial role. Even though there are 

many cryptographic algorithms to provide security, they are not up to the satisfactory level of the users. So 

there was a need for research on inventing new algorithms or modifying existing algorithms. In this paper we 

proposed an enhanced AES algorithm for image encryption which can be used to encrypt using AES-128 bit key. 

The proposed modifications in this paper are: repositioning the image pixels to break the correlation between 

them, randomization of key and hiding the key value into the encrypted digital image. So the proposed method 

provides more security.  
 

Keywords: Advanced Encryption Standard, Image Encryption, Key hide. 
 

I. INTRODUCTION  
 

With the rapid development of multimedia technology multimedia data like images, videos, audios are used in 

various applications like entertainments, education, advertisements, and politics. There are different types of 

encryption algorithms available like AES, DES, Blowfish etc[1]. These algorithms are very good at encrypting 

text data but coming to multimedia data these data are large in volumes and also there is high redundancy. For 

example, the image shown in Fig:1(a) below is encrypted by AES algorithm directly(ECB mode) and the 

resultant image is shown in Fig1(b). We can say that Fig1(b) is still intelligible.  

 
Figure 1:  (a) Original image   (b) Cipher image 

Hence the security is low. This is because the correlation between the adjacent pixels in an image cannot be 

break by AES algorithm. In real time applications we need better encryption algorithm so we go for new 

encryption algorithms or modification to existing algorithms. In this paper we introduced a new encryption 

algorithm as a modification to AES algorithm. The modification is mainly focused on breaking the correlation 

between the image pixels by shifting pixel position, randomization of key and hiding the key into the encrypted 

digital image. For multimedia data the correlation between the image pixels is too high, AES cannot break this 
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relation between pixels. In our enhanced AES algorithm we break the correlation between the pixels by shifting 

the pixel position row wise and column wise. In our proposed method we randomize the key values also. 
 

II. ADVANCE ENCRYPTION STANDARD 
   

The Advanced Encryption Standard (AES) was published by NIST (National institute of standards and 

Technology) in 2001.AES is a Symmetric block cipher intended to replace DES for commercial applications [7]. 

It uses a 128-bit block size and a key size of 128,192 or 256 bits, this standard is based on the Rijndael 

algorithm, a symmetric block cipher. The AES algorithm used three different key lengths; these three are 

referred to as “AES-128”, “AES-192” and “AES-256”.The AES algorithm is divided into four different steps, 

which are executed in a sequential manner by forming rounds. Depending upon the key length the number of 

rounds will vary. The below figure shows the parameters of AES algorithm.  

 

2.1 AES Parameters 
Key size(word/bytes/bits) 4/16/128 6/24/192 8/32/256 

Plain text block size 

(words/bytes/bits) 

4/16/128 4/16/128 4/16/128 

Number of rounds 10 12 14 

Round key size 

(words/bytes/bits) 

4/16/128 4/16/128 4/16/128 

Expanded key size 

(word/bytes) 

44/176 52/208 60/240 

 

Figure 2: AES parameters 
As I said earlier AES is a Symmetric block cipher, which means that: 1) AES works by repeating the same 

defined steps multiple times. 2) AES is a secret key algorithm.3) AES operates on a fixed number of bytes. AES 

as well as most encryption algorithms are reversible. This means that almost the same steps are performed to 

complete both encryption and decryption in reverse order. The key we are using in this algorithm is expanded 

into individual sub keys, one sub key per each round. This process is called Key Expansion. The operations 

performed on fixed number of bytes in AES algorithm are classified as below: 

· ADD ROUND KEY 

· BYTES SUBSTITUTION 

· SHIFT ROWS 

· MIX COLUMN 

Here I discussed all these operations one by one. At first I discussed the key expansion of AES algorithm. 

 

2.1.1 Key Expansion  

The AES algorithm takes a fixed key K, and performs a key Expansion routine by using Rijndael’s key schedule 

to generate a key schedule[8]. When the key length is 128 bit, then the Key Expansion generates a total 11 sub-

key arrays of 128 bits, denoted Wi and the first sub-key is the initial key. We need previous sub-key, two tables, 

RCon and S-Box to generate the sub-keys. 
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Figure 3: Key expansion operation 

2.1.2 Add Round Key 

In the AddRoundkey step, the sub-key is combined with the state. For each round, a sub-key is derived from the 

fixed key by using Rijndael’s key schedule; size of the each sub-key is 128 bits. The sub-key is added by 

combining each byte of the state with the corresponding byte of the sub-key using bitwise XOR as shown in 

below Figure 4: 

 
Figure 4:Add Round Key operation. 

2.1.3 Sub Bytes 

In the SubBytes step, each byte in the matrix is replaced with a SubByte using S-Box. This operation provides 

the non linearity in the cipher. The S-Box is derived from the multiplicative inverse over GF(28), known to have 

good non-linearity properties. For example the state matrix value represents the row and column indexes of S-

box. Here in the below figure state matrix value 32 represents the value of S-box at 3rd row and 2nd column, so it 

substitutes 32 with 23. 

 
Figure 5: Sub Bytes operation 
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2.1.4 Shift Rows 

The Shift Rows step operates on the rows of the states; it cyclically shifts the bytes in each row by a certain 

offset. The first row is left unchanged. Each byte in the three rows of the states is cyclically shifted over 1, 2 and 

3 bytes respectively as shown below in Figure 5: 

 
Figure 6: Shift Rows operation. 

 

E: Mix Columns 

In the MixColumns Step, the four bytes of each column of the state are combined using an invertible linear 

transform. It takes four bytes as input and outputs four bytes, where each input byte affects all four output bytes 

shown in Fig. 5. During this operation, each column is multiplied by the known matrix that is: 

 
Each column is treated as polynomials over GF(28) and then multiplied by a fixed polynomial c(x) modulo x4+1 

given by 

C(x) = {03}x3  + {01}x2  + {01}x + {02} 

The coefficients are displayed in their hexadecimal equivalent of the binary representation. In the MixColumns 

Step, each column of the state is multiplied with a fixed polynomial c(x). 

 
Figure 7: Mix Column Operation 

 

III. LITERATURE SURVEY 

3.1 High Definition Image Encryption Algorithm Based on AES Modification, 2014 
Salim Muhsin Wadi and Nasharuddin Zainal analyze the Advanced Encryption Standard and in their image 

encryption technique they add two modifications to AES algorithm to improve the performance and decreasing 

the hardware requirements. First modification was conducted using MixColumn transformation in 5 rounds 
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instead of 10 rounds, and the second modification was instead of using S-box and Inverse S-box as in original 

AES algorithm they used only one simple S-box for encryption and decryption. 

 

3.2 Modified Advanced Encryption Standard, 2014 
Pravin Kawle, Avinash Hiwase, Gautam Bagde, Ekant Tekam and Rahul Kalbande analyze the Advanced 

Encryption Standard (AES) and modify it, to reduce the calculation of algorithm and for improving the 

encryption performance. In modified AES algorithm instead of using Mixcolumn they use permutation on data. 

Modified-AES algorithm is a fast lightweight encryption algorithm for security of multimedia data. All above 

advantages make algorithm highly suitable for the images and plaintext transfer as well, than the AES 

algorithm. 

 

3.3 Enhanced Image Encryption Techniques Using Modified Advanced Encryption Standard, 

2012 
Faisal Riaz, Sumira Hameed, Imran Shafi, Rakshanada Kausar and Anil Ahmed study the AES algorithm and 

provide a modification to the Existing AES algorithm to increase the speed of the AES algorithm they proposed  

Selective Image Encryption technique. 

 

3.4 A new modified version of Advanced Encryption Standard based algorithm for image 

encryption, 2010 
S.H.Kamali, R.Shakerian M.Hedayati and M.Rahmani analyze and present a modification to the Advanced 

Encryption Standard (MAES) to reflect a high level security and better image encryption. The modification is 

done by adjusting the ShiftRow Transformation. Detailed results in terms of security analysis and 

implementation are given. Experimental results verify and prove that the proposed modification to image 

cryptosystem is highly secure from the cryptographic viewpoint. The results also prove that with a comparison 

to original AES encryption algorithm the modified algorithm gives better encryption results in terms of security 

against statistical attacks. 

 

3.5 A Modified AES Based Algorithm for Image Encryption, 2007 
M.Zeghid, M.Machhout, L.Khriji, A.Baganne, and R.Tourki analyze the Advanced Encryption Standard (AES), 

and  add a key stream generator (A5/1, W7) to AES to ensure improving the encryption performance; mainly for 

images characterized by reduced entropy. 
 

IV. PROPOSED METHOD 
 

In our proposed algorithm, we just change the AES to be more efficient and secure. For multimedia image the 

correlation values are too high which cannot be removed by AES algorithm. So we need to break this close 

relation between these adjacent pixels. It can be achieved by repositioning the pixel values. So we shifted the 

pixel values row wise and column wise. This shifting operation is done so many times and we get our desired 

cipher image which is not intelligible. In our proposed algorithm we by randomized the key values and shifted 

the pixel values. Here we generate key values depending on the mouse position on the screen. When the key 

length size is 128bits, at that moment we need 16 values from the mouse position on the screen. So, we take 8 
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mouse position values. In one position there is x position value and y position value. We derived this mouse 

position values and we get our desired key values. Then we have done our encryption by using these key values 

In our proposed method we randomized the key value which is essential part of the decryption. If we do not 

know the key value then we cannot decrypt the cipher image. So we need to send this key value with encrypted 

image. So with this key value and cipher image we generate a new image which is our desired cipher image. To 

send the key along with encrypted image we use some techniques like digital watermarking and cryptographic 

techniques. 
 

4.1 DETAILED ALGORITHM 

4.1.1 Sender Side Algorithm 

STEP 1:  The image file is taken as the input. 

STEP 2:  The pixels are right shifted along row wise and column wise to break the correlation between the 

 adjacent pixels and thus the 1st level cipher image can be obtained. 

STEP 3:  Key value is generated randomly. 

STEP 4:  A key Expansion routine is to be performed by using Rijndael’s key schedule to generate a key 

 schedule. When the key length is 128 bit, then the Key Expansion generates a total 11 sub-key arrays 

 of 128 bits, denoted Wi and the first sub-key is the initial key. 

STEP 5:  The sub-key is combined with the state. This step is known as AddRouudkey Step. For each round, a 

 sub-key is derived from the fixed key by using Rijndael’s key schedule. Size of the each sub-key is 

 of 128 bits. 

STEP 6:  Each byte in the matrix is replaced with a SubByte using S-Box. This operation provides the non 

 linearity in the cipher. The S-Box is derived from the multiplicative inverse over GF(28) to have 

 good non-linearity properties. 

STEP 7:  The bytes in each row are cyclically left shifted by a certain offset where the first row is left 

 unchanged. 

STEP 8:  The four bytes of each column of the state are combined using an invertible linear transform. It takes 

 four bytes as input and outputs four bytes, where each input byte affects all four output bytes. 

STEP 9:  The AddRouudkey Step operation is again repeated. 

STEP 10:  Step 6 to Step 9 operations are to be repeated for eight times and in the final round step 6, step 7 and 

 step 9 operations will be repeated. 

STEP 11: The second level cipher image is then generated by using the key values and the 1st level cipher 

 image, which can be transferred through public-purpose communication channel. 

 

4.1.2 Receiver Side Algorithm 

STEP 1:  Upon receiving the cipher image the decryption or extraction process can be started. At first, from 

the received 2nd level cipher image the key value to be extracted. 

STEP 2:  A key Expansion routine is to be performed by using Rijndael’s key schedule to generate a key 

schedule. When the key length is 128 bit, then the Key Expansion generates a total 11 sub-key arrays 

of 128 bits, denoted Wi and the first sub-key is the initial key. 

STEP 3:  The sub-key is combined with the state. This step is known as Inverse AddRouudkey Step. For each 

round, a sub-key is derived from the fixed key by using Rijndael’s key schedule. Size of the each 
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sub-key is of 128 bits. 

STEP 4:  The bytes in each row are cyclically right shifted by a certain offset where the first row is left 

unchanged. 

STEP 5:  Each byte in the matrix is replaced with a SubByte using S-Box. This operation provides the non 

linearity in the cipher. The S-Box is derived from the multiplicative inverse over GF(28) to have 

good non-linearity properties. 

STEP 6:  The Inverse AddRouudkey Step operation is again repeated. 

STEP 7:  The four bytes of each column of the state are combined using an invertible linear transform. It takes 

four bytes as input and outputs four bytes, where each input byte affects all four output bytes. 

STEP 8:  Step 4 to Step 7 operations are to be repeated for eight times and in the final round, step 4, step 5 and 

step 6 operations will be repeated. 

STEP 9:  The pixel values are left shifted along row wise and column wise for repositioning the pixel values. 

STEP 10:  Finally the original image can be obtained. 
 

V. RESULTS 
 

Besides giving high authentication ability and good robustness, this proposed scheme provides good 

recoverability. If we use our proposed method we get the results as shown below .Here the cipher images are 

totally invisible. The decrypted images are shown as below in Figure8:  

 
Figure 8 a) original image b)cipher image c)decrypted image 

 

VI. CONCLUSION 
 

In this paper we modified the version of AES and we proposed a new algorithm. The modification is done by 

randomizing the key values and repositioning the pixel values. We have shown that the proposed cryptosystem 

gives better encryption results in terms of security against statistical attacks. Even though it gives good security 

against statistical analysis it takes more time. So we propose that to reduce the time complexity one should 

reduce the number of rounds in AES algorithm.   
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ABSTRACT 
This paper is used to create belief about the election system among the common people by means of verifying 

their vote after the election result is produces with their vote using “Smart Cards”. In old previous voting 

systems like Paper programming on EVM 3.mechine defect identification 4.Some one may cast your vote 

5.counting the votes and etc..These fault are not Identified in old and present Voting system. This can be 

detected by this (V-EVM) system by means of “smart card” and other small changes (Random No generation) 

in present voting system. 
 

Keywords: Smart Card (Voting Code), Random Number Generator, Biometric Verification, 

Modified EVM, Transparent Results With Security 
 

I.  INTRODUCTION 
 

India is a constitutional democracy with a parliamentary system of government, and at the heart of the system is 

a commitment to hold regular, free and fair elections. These elections determine the composition of the 

government, the membership of the two houses of parliament, the state and union territory legislative 

assemblies, and the Presidency and vice-presidency. 

 
Fig1.1 Average Voting Percentage India 

Elections are conducted according to the constitutional provisions, supplemented by laws made by Parliament. 

The major laws are Representation of the People Act, 1950, which mainly deals with the preparation and 

revision of electoral rolls, the Representation of the People Act, 1951 which deals, in detail, with all aspects of 

conduct of elections and post election disputes. The Supreme Court of India has held that where the enacted 

laws are silent or make insufficient provision to deal with a given situation in the conduct of elections, the 

Election Commission has the residuary powers under the Constitution to act in an appropriate manner. 
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II. RELATED WORKS 
 

The existing system consists of an ELECTRONIC VOTING MACHINE and a CONTROL UNIT which is used 

by the polling officials. The Electronic Voting machine is used by the voter to exercise his voting duty. The 

control unit is used to store the information about the election such as the total number of people who have 

voted. This can be done with just a push of the button. The main advantage of this type of system is the speed 

and simplicity of the system. 

2.1 Advantages 
2.1.1 Independent & Reliable  
The EVM is compact and comes in its reusable carry pack. Further, the EVM works/operates on a battery power 

source, making it independent and totally reliable. 

2.1.2 Hi-tech Simplicity 

 
Fig 2.1 Super-sensitive circuitry: No invalid votes 

To commence polling, the polling officer activates the "Ballot" switch on the control unit. The voter then has to 

press the button of his choice on the ballot unit. This is followed by a short beep sound, indicating that the vote 

has been cast. Once again, the polling officer has to press the "Ballot" switch to clear the machine for the next 

voter to cast his vote. 

Inside the control unit, hidden from you, is an extremely sensitive circuitry that takes care of common election 

errors or malpractices like vote duplication. For instance, if one were to press two or more buttons 

simultaneously, then no vote would be cast. Even if there was a micro-second difference in the pressing of the 

switches, the EVM is sensitive enough to trace and identify the twitch that was pressed first. 

 

2.2 Disadvantages 
Susceptible for programming manipulations.  

1. This means that the software written for the control unit can be tampered with making it “TAMPER-

PRONE”.  

2. This may lead to contradictions in the result.  

3. Doesn’t detect or avoid “If a citizen is died in current election system that vote is casted by other person in 

favor of particular party to winning with the acceptance of persons presence in election booth.” 

4. Mostly EVM machine don’t get fail. But failure cant detected that is “the Machine is hardware hence there 

may chance of EVM get fail due to power shortage and many ways”. 

5. Mostly some of the citizen will believe that there will some technical mal activities present when camper 

with bullet box voting .this thought reduce the average voting percentage in India. 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

235 | P a g e  
 

III. SYSTEM DESIGN 

3.1 Smart Card 
For this system need that each and every one citizen must need the Election Smart card, and their personal 

Database profile in government Site .thus using smart card only the citizen can able to see the details present in 

their respective profiles. Moreover Finger print of each citizen is taken as authentic checking to open their 

respective profile.  

 Smart card consists of 2 types of visible access data  

 1. Government access which is not visible to Citizen. For example: finger print, photo contains vote of the 

citizen and his Random no (which he entered on voting process) . 

2. Citizen access which is visible to both government and citizens. For example: the information of the citizen 

and the random number generated by or for him. This also consists of a serial number. This is assigned to the 

random number to avoid two random numbers given to the same person.  

 
Fig 3.1 Smart Card 

3.2 Biometric Authentication 

It can be done using by checking the finger print present in the citizen smart card profile and their respective 

finger print using finger print scanner using the ultrasonic Biometric Authentication. If both matches only allow 

to access and view the data. Hence no other cannot use your Smart card for any mall activities. 

 

 
Fig 3.2 Biometric Authentication 

 

IV. METHODOLOGIES 

4.1 Fingerprint Identification 

Among all the biometric techniques, fingerprint-based identification is the oldest method which has been 

successfully used in numerous applications. Everyone is known to have unique, immutable fingerprints. A 

fingerprint is made of a series of ridges and furrows on the surface of the finger. The uniqueness of a fingerprint 

can be determined by the pattern of ridges and furrows as well as the minutiae points. Minutiae points are local 

ridge characteristics that occur at either a ridge bifurcation or a ridge ending. 
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Fig 4.1 Fingerprint Based Identification 

4.2 Fingerprint Matching 
Fingerprint matching techniques can be placed into two categories: minutiae-based and correlation based. 

Minutiae-based techniques first find minutiae points and then map their relative placement on the finger. 

However, there are some difficulties when using this approach. It is difficult to extract the minutiae points 

accurately when the fingerprint is of low quality. Also this method does not take into account the global pattern 

of ridges and furrows. However, it has some of its own shortcomings. Correlation-based techniques require the 

precise location of a registration point and are affected by image translation and rotation. 

 
Fig 4.2 Fingerprint Matching 

4.3 Fingerprint Classification 
Fingerprint classification is a technique to assign a fingerprint into one of the several pre-specified types already 

established in the literature which can provide an indexing mechanism. Fingerprint classification can be viewed 

as a coarse level matching of the fingerprints. An input fingerprint is first matched at a coarse level to one of the 

pre-specified types and then, at a finer level, it is compared to the subset of the database containing that type of 

fingerprints only. 

 
Fig 4.3 Fingerprint Classification 

4.4 Fingerprint Image Enhancement 
A critical step in automatic fingerprint matching is to automatically and reliably extract minutiae from the input 

fingerprint images. However, the performance of a minutiae extraction algorithm relies heavily on the quality of 

input fingerprint images. In order to ensure that the performance of an automatic fingerprint 

identification/verification system will be robust with respect to the quality of the fingerprint images, it is 

essential to incorporate a fingerprint enhancement algorithm in the minutiae extraction module. 
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V. IMPLEMENTATION 
 

“The main aim of this (VEVM) System is create a belief about the voting system among the common public, by 

verifying their own votes after election”. This can be achieved by some changes in the Election and Result 

Announcement Process. 

The Election will be conducted in three Stages:  

1) Stage 1 (SMART card & profile for each citizen)  

2) Stage 2 (Random number generation)  

3) Stage 3 (EVM machine & controller and Photo machine)  

This produces two types of result:   

1) Contains sequence of “RANDOM NO” generated for each person and their respective vote.  

 2) Total no of Vote and how much each party got it.  
 

5.1 Stage 1 
1. In 1st stage the person entered into the election poll booth will bring his ELECTION card .and this card is 

Traces in a CARD reader and corresponding PROFILE of citizen is opened In the system. Here the process 

of checking takes place with the help of the finger print as it is unique for everyone and with the unique 

smart card which every Indian citizen has.  

2. And then he move to the Authentic finger checking process .here the finger print of the citizen and finger 

print present in his profile or smart card is checked of matching .and the voter can move to 2 nd stage “if 

both (finger print of voter and finger print of voter present in his profile card) are produce same” else it 

identifies that this smart card is not belong to voter who come now. Hence he can be punished. 

3. This stage prevent that no one cant cast the other person votes and it reduce the checking officers in poll 

booth which reduce the expense of election commission. 

4. After this process Finger print checker produce positive result then only he goes to 2nd stage. 

 
        Fig5.1:- SMART card & Profile for Each Citizen 

5.2 Stage 2  
1. It contains a machine called “RANDOM NUMBER GENERATOR” machine. 

2. The citizens enter the random number on this machine by any combination of digits by its own and then 

press OK. The number of digits depends on the population in that local area. 

3. There is chance of more than 1 citizen to enter same RANDOM No. this problem is resolved by means of 

giving a Serial number to every same random number generated that makes all random number unique. 
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4. Entered random number is stored and passes this random no to 1st and 3rd stage. In first stage random no is 

stored in Smart card of voter i.e., Citizen Access viewable data. In 3rd Stage this  random no is sent to 

voting machine display.  

 
Fig5.2:- Random Number Storage Inputted by User 

5.3 Stage 3 
1. (EVM machine & controller and Photo machine) 

2. The vote is casted by pressing the Button adjacent to the party of the voter’s choice. 

3. During that period the voter will be able to see his random number and the party the voter selects by 

displaying at the top of the voting machine. 

 

 

 

 

 

 

 

 

 

 

 

 

Sample Result 1 
4. These two (symbol and random no) are photo graphed and stored in the Voter’s smart card in Government 

access viewable data and in Citizen Profile. 

 

5.4 Two Types of Result Produced 
1. First type contains Sequence of “RANDOM NO” and their respective Votes. The citizens can verify 

whether their random number which enters is matching with his/her vote in 1st result. 

2. Second type of result contains total no of vote got by each party. 

3. If the total number of votes in both the results must be same else the error in count is deducted, which can 

be corrected later. 

4. If any EVM defect or mal programming defect found by compiling by any Citizen of India or local area 

people .Then RE-ELECTION is depend on the % of error occurs. 

 

Sl.no Random  Vote 

    No    

1  03123   Xxxx 

2  12345(1)  Xxxx 

 3   12345(2)   AAA  

 4   23213   Zzzz  

5  23133   Xxxx 

Total no of vote 5  
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Fig 5.3 Voting System 

5.5 Advantages 
1. If any mal-programming or fraud activities is detected then necessary action is taken by election 

commision , depending on the situation. 

2. It ll create belief among the common people about the election commission and election system. 

3. Thus the process of election is transparent to public. If error is minor then no RE-election is needed”. 

There is only a small change in curent result. If the erroe is major the “RE-election is needed” for that  

local area people. This advantage is not present in our current system. 

4. More sped than the current EVM system because of the usage of smart cards. 

5. The smart card could be used not only for electoral purpose but also for a variety of purpose like Social 

Security Number in near future. Implementation is easy and less cost. 

6. Super-Sensitive Circuitry: inside the control unit,hidden from normal user is an extremely sensitive 

circuitry that takes care of common election errors or malpractices like vote duplication. For instance, if 

one were to press two or more buttons simulaneously,then no vote would be cast. Even if there was a 

micro-second difference in the pressing of the switches, the EVM is sensitive enough to trace and identify 

the button that was pressed first. 

7. ELECTRONIC fault is detected  hence it avoided. But existing system don’t have that detection concepts.  

8. Electorate manipulation  Most electoral fraud takes place during or immediately after election campaigns, 

by interfering with the voting process or the counting of votes.However it can also occur far in advance, by 

altering the composition of the electorate. In many cases this is not illegal and thus technically not electoral 

fraud, although it is sometimes considered to be a violation of principles of democracy.  

9. Ballot stuffing is avoided  

10. In old system they may be a choice if poll both office if in support of one party, can put 50 to 100 votes by 

pressing the vote button by one officer and controller by other offer then tic the person who r absent for 

vote also additonaly added .But this thing is not possible here because all vote is casted before the smart 

card trace and authority verification. 

11. Transparency is achieved.  

12. Tampering a software or h/w of EVM is identified. 
 

VI. CONCLUSION 
So we can clearly see the difference between the conventional and the modified Election process. The former 

will be simple but very easy to tamper with due to its lack of security. The latter may look complex but is high 

on security and very difficult to tamper with and hence the project is “TAMPER FREE”. This in turn will 

increase the confidence and belief in the minds and hearts of the people about the system. Hence implemented 
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this system will be a boon to the election process due to its security and transparency. This type of combination 

is very hard to find. 
 

VII. FUTURE WORK 
 

Hence this proposed system will contain advantages of both current EVM systems and temper free and fault 

detection Election system for future. It creates a belief among the people about election and Election system and 

this will increase the voting percentage of a country which leads to become a developed nation. 
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ABSTRACT 
An absolute solution to selective jamming would be the encryption of transmitted packets with a static key. This 

is the encryption of packet with the packet header. For broadcast communications the static decryption key must 

be known to all intended receivers.  So it is more secure. The open nature of the wireless network makes it 

vulnerable to intentional interference attacks, commonly referred to as jamming. This jamming with wireless 

transmissions can be used as a launch pad for mounting Denial-of-Service attacks on wireless networks. The  

jamming has been addressed under an external threat model. The adversaries with internal knowledge of 

protocol specifications and network secrets can launch low-effort jamming attacks that are difficult to detect 

and counter.  
 

I. INTRODUCTION 
 

Wireless networks rely on the uninterrupted availability of the wireless medium to interconnect participating 

nodes. However, the open nature of this medium leaves it vulnerable to multiple security threats. Anyone with a 

transceiver can eavesdrop on wireless transmissions, inject spurious messages, or jam legitimate ones. While 

eavesdropping and message injection can be prevented using cryptographic methods, jamming attacks are much 

harder to counter Jamming or dropping attacks have been considered under an external threat model[9][11], in 

which the attacker is not a part of the network. In this model, the jamming methods include the continuous or 

random transmission of high-power interference signals and attackers can launch low-effort jamming attacks 

that are difficult to detect and counter. In these attacks, the jammer is active only for a short period of time, 

selectively aiming messages of high importance. Selective jamming attacks [7][8][10] can be launched by 

performing real-time packet classification at the physical layer. There For executing selective jamming the 

adversary must be capable of classifying transmitted packets and corrupting them before the end of their 

transmission. Packet classification is done by receiving just a few bytes of a packet. To launch selective 

jamming attacks, the jammer must be capable of implementing a classify-then-jam [12] policy before the 

completion of a wireless transmission. Such method can be actualized by classifying transmitted packets using 

protocol semantics. Jamming attacks are much harder to counter and face more security problems. In the 

simplest form of jamming, the jammer interferes with the reception of messages by transmitting a continuous 

jamming signal. 
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1.1 Related Work 
Authors in [1]  considers  the  problem  of  an  attacker  disrupting  an encrypted  victim  wireless  ad  hoc  

network  through  jamming. The authors in [2] address the problem of control-channel jamming attacks in multi-

channel ad hoc networks. They deviated from the traditional view that sees jamming attacks as physical-layer 

vulnerability. In paper [3], authors examine radio interference attacks from both sides of the issue. Firstly, they 

study the problem of conducting radio interference attacks on wireless networks, secondly they examine the 

critical issue of diagnosing the presence of jamming attacks. There are many different scenarios where a 

jamming style DoS may take place, but the authors in [4] focused on three basic classes of wireless networks. 

First is Two-Party Radio Communication. The second is The two-party scenario is the baseline case in which A 

and B communicate with each other on a specific channel. In this work[5], authors focus on a related but 

different problem for broadcast communication. They examined the thing that How to enable robust anti-

jamming broadcast without shared secret keys.   
 

II. OBJECTIVES 
 

The first objective is to elaborate that selective jamming attacks can be launched by performing real time packet 

classification at the physical layer. To overcome these attacks develop a schemes that prevent real-time packet 

classification by combining cryptographic primitives with physical layer attributes. 
 

III. PROPOSED SYSTEM 
 

An absolute solution to selective jamming would be the encryption of transmitted packets with a static key. This 

is the encryption of packet with the packet header. For broadcast communications the static decryption key must 

be known to all intended receivers.  So it is more secure. 
 

IV. MODULES 
 

· Real Time Packet Classification 

· A Strong Hiding Commitment Scheme 

· Cryptographic Puzzle Hiding Scheme 

· Packet Hiding based on All-Or-None Transformations 
 

V. MODULES DESCRIPTION 
 

5.1 Real Time Packet Classification 
At the Physical layer, first a packet m is encoded, second interleaved, and then modulated before it is 

transmitted over the wireless channel. At the receiver end, it is demodulated, de-interleaved and decoded to 

recover the original packet m. Two nodes A and B communicate via a wireless link. In the communication range 

of both A and B there is a jamming node J. When Node A transmits a packet m to Node B, then node J classifies 

m by receiving only the first few bytes of m. Node J then corrupts m beyond recovery by interfering with its 

reception at B. 
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5.2 Strong Hiding Commitment Scheme 
A strong hiding commitment scheme, it is based on the concept of symmetric cryptography. Let us assume that 

the sender has a packet for Receiver. First  S constructs commit( message ) the commitment function  is an off-

the-shelf symmetric encryption algorithm is a publicly known permutation and k  is a randomly selected key of 

some desired key length s , where the length of k is a security parameter. To recover d any receiver must receive 

and decode the last symbols of the transmitted packet thus preventing early disclosure of d. 

 

5.3 Cryptographic Puzzle Hiding Scheme 
A sender S has a packet m for transmission. The sender selects a key k  randomly of a desired length. Then S 

generates a puzzle (key, time), where function puzzle() denotes the puzzle generator function, and function tp 

denotes the time required for the solution of the puzzle. After generating the puzzle P, the sender broadcasts (C, 

P). Where C is encrypted  message. At the receiver side any receiver R solves the received puzzle to recover key 

and then computes the decryption to get the m.. 
 

VI. EXPECTED OUTCOMES 
 

· A new preventing selective jamming attack method. It will include the encryption of transmitted packets 

with a static key 

· It will be more secure 

 

VII. CONCLUSION 
 

In this paper, we have proposed a novel cryptography based technique to prevent the selective jamming attack. 

It will be more secure & it is based on the concept of static key, which will be used to encrypt the transmitted 

packets. We have also presented the introduction to jamming attacks. Also the related work is described in brief.  
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ABSTRACT  

Anaerobic treatment of wastewater has been severe problem due to its toxicity and poor biodegradability, using 

a thermophilic reactor (55±2oC) of wastewater was investigated in a UASB reactor. After start up period 120 

days of operation, the removal of chemical oxygen demand by thermophilic reactor could reach 50-55%, at an 

organic loading rate of 2.5 kg COD/m3.d and hydraulic retention time (HRT) of 24 hours. The results suggested 

that thermophilic anaerobic digestion improved significantly both anaerobic and aerobic biodegradation of 

wastewater.   
 

Keywords: COD, granular sludge, Hydraulic retention time, Thermophilic, UASB reactor  
 

I. INTRODUCTION 
 

In the last two decades, the anaerobic wastewater treatment process has gained a wide popularity as an 

established technology for the treatment of a variety of industrial wastewaters, with more than 1160 full-scale 

plants installed in 2001 [1]. The presence of sulphate in some wastewaters restricts the application of the 

anaerobic treatment technology, due to the production of the toxic, corrosive and odorous hydrogen sulphide 

(H2S) [2]. Due to the present increase in the consumption of natural gas, India faces the challenge of a rising gas 

demand, which is paving the way for the development of the country’s coal gasification industry [3]. Among the 

major coal gasification technologies available, which include Shell and GSP the latter is used to a significant 

extent in India because of its technological maturity and its capability to produce large amounts of methane as a 

by product [4]. However, the wastewater discharged from a Lurgi gasifier contains a large number of toxic and 

refractory compounds, such as phenolic compounds, cyanide, pyridine, and long-chain alkanes, posing a major 

challenge to environmental safety [5].  

The treatment of coal gasification wastewater commonly includes physico-chemical treatment and biological 

treatment. Although Lurgi coal gasification wastewater is pre-treated using the processes of ammonia stripping 

and phenol solvent extraction to remove the majority of toxic compounds, the effluent is still refractory and 

toxic to microorganisms [6]. The conventional anoxic–oxic process provides an efficient and cost- effective 

method for coal gasification wastewater treatment, but the reduction of effluent COD concentrations to less than 

200 mg/L using it is difficult [7]. Recently, much attention has been directed to the anaerobic digestion method 

due to its capability to improve the biodegradability of coal gasification wastewater [5-6, 8-9].  

Thermophilic anaerobic digestion offers several merits, such as increased degradation rate for refractory 

organics, high methane production rate, improved wastewater biodegradability, and in- creased detoxification 

effect of anaerobic bacteria [10]. After thermophilic anaerobic treatment, hazardous compounds like phenol, l,2-
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methoxyphenol, 2,4,6-trichlorophenol, dibutylphthalate, 1-bromo naphthalene, and antipyrine in bulk drug 

pharmaceutical wastewater degraded almost completely [11]. Several thermophilic anaerobic phenol degrading 

bacteria have been found so far, such as Desulfotomaculum [12, 13] and six major populations accounting for 

64.8% of the total population in the thermophilic sludge which consisted of OTU TPD-1, TPD-2, TPD-3, TPD-

45, TPD-60, TPD-85 [14]. So far, little is known about the competition, microbial population dynamics and 

treatment efficiency of thermophilic methanol-fed reactors seeded with sludge previously not exposed to sulfate. 

Therefore, a thermophilic (55oC) methanol-fed methanogenic reactor seeded with such as sludge was operated at 

decreasing COD/sulfate ratios (10, 5 and 0.5) to evaluate metabolic shifts, effects on conversion rates and 

process disturbances induced by the presence of sulfate in the influent. The effect of increased levels of sulfate 

on the activity of methanol-degrading microbial groups present in the upflow anaerobic sludge bed (UASB) 

sludge was also investigated. 
 

II. DATA COLLECTION AND METHODOLOGY 
 

In the analysis of anaerobic digestion in UASB reactor, the experimental results of [15, 16] have been used. 

These experimental data were read either from the figures or taken directly from the tables provided in [15, 16]. 

In [15] influent substrate concentration (S0) was maintained at 5.36-5.77 g COD/L in all the four periods and 

OLR was varied in the range of 17.69-18.96 g COD/L. d. In [16], influent substrate concentration was varied in 

range of 1 g/L to 3 g/L throughout the study of 300 days. Start up period for the thermophilic reactor is 120 

days. 
 

III. RESULTS AND DISCUSSION 

3.1 Start Up of Thermophilic Reactor 
In [16] the start-up period is120 days for the thermophilic reactors treating the wastewater. During the start up 

period, the reactors were operated without effluent recirculation at a constant hydraulic retention time (HRT)of 

24 h and upflow liquid velocity of 0.021m/h. In [15] four different operational period was considered 0-75, 76-

103, 104-124 and 125-155 days continuously. COD concentrations in all four operational period lies between 

5.0-5.8 g/L. In IInd operation period COD concentration, pH is highest 5.7 g/L and 7.2 respectively.  

       
Fig. 1 applied (a) COD concentration (b) PH in UASB reactor 

◦ 
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3.2 Effect of COD and HRT on Performance of the Reactor 
Thermophilic anaerobic digestion was prior to mesophilic anaerobic digestion in treatment of wastewater in 

term of chemical oxygen demand. In [6] after the start up period of thermophilic reactor (1-120 days), an HRT 

study was carried out to determine the effect of a longer HRT on the removal of COD. COD influent in first 60 

days is constant and equal to 1.5 g/L and after 60 days COD concentration increases rapidly and equal to 2.5 

g/L. COD effluent concentration in first 60 days continuously decreases then rapidly increases and equal to 

2.5g/L then concentration decreases but in fluctuating manner.      

     
Fig. 2 Variation of (a) COD Influent Concentration (b) COD Effluent Concentration with Time 

in the UASB Reactor 
During start up period % COD removal increases continuously but in fluctuating manner up to 200 days. COD 

effluent concentration shows variation after 120 days, so % COD removal also shows fluctuating behaviour 

after 120 days. 

 
Fig. 3 Variation of % COD Removal with Time in UASB Reactor 

The results indicated that the longer HRTs of 36 and 48h with respective efficiencies stabilized at 50-60% did 

not cause a significant improvement of chemical oxygen demand. Considering its complex composition it 
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contained, the wastewater could be purified to a higher level with difficulty only by extending the contract time 

between the pollutants and the anaerobic microorganisms.  
 

IV. CONCLUSION 
 

In thermophilic anaerobic digestion longer HRTs did not significantly improve the COD concentration and % 

COD removal efficiency in the thermophilic reactor. After thermophilic digestion, the wastewater 

concentrations of the aerobic effluent COD could not reach below 200mg/L and if sole aerobic pre-treatment 

was done the concentration is 375 mg/L. The result suggested that thermophilic anaerobic digestion improved 

both anaerobic and aerobic biodegradation of wastewater.   
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ABSTRACT 
The size dependent properties of the nanomaterials arewitnessedas the existenceof the large fraction of the 

surface atoms. They change the energy state in the surface. Therefore, the surface dependent properties may 

also change. Because, free surface atoms experience a different environment than do atoms in the bulk of the 

materials. As a consequence, the energy associated with these atoms is different from that of atoms in the bulk.  

We studied the thermal expansion coefficient of the Bi and Fe, nanomaterials of different size and shape 

(nanosphere, nanowire and nanofilm) on considering the surface effect, based on grain size dependent cohesive 

energy. It is shown that thermal expansion increases with the decrease in grain size.  

 

I. INTRODUCTION 
 

Over the past decade, nanomaterials have been the subject of enormous interest. When the grain size of 

materials advances the nanometer scale,optic, electronic, magnetic and thermodynamic properties vary 

noticeably from those of an isolated atom and bulk materials. The causes lie in the interatomic interaction and 

increased surface/volume ratio. The former is the main difference between a nanomaterial and its isolated atom, 

whereas the latter is the inherent factor which governs the sole physicochemical properties of nanomaterials 

competed with their bulk properties [1].It is recognized that the size dependence of thermal stability in 

nanomaterials is increasingly becoming one of the major concerns in upcoming technologies. Cohesive energy, 

defined as the difference between the average energy of the atoms in a solid and the isolated atoms, is one of the 

most important physical parameters in quantifying the thermal stability of materials [2]. Numerous experimental 

and theoretical efforts have been implemented to investigate the size-dependent cohesive energy of 

nanomaterials [3]. Gold and silver at the nanoscale have demonstrated many intriguing chemical and physical 

properties that their bulk counterparts do not have. It is striking that all the noticeable quantities such as the 

elastic modulus, the melting point, and the energy shift of a certain core band keep no longer constant but they 

change linearlywith the inverse of the feature size of the nanostructure. Liuat el. [4] have obtained such a model 

that is capable to reunite the observed size dependence of the lattice strain, core level shift, elastic modulus, and 

thermal stability of Au and Ag nanostructures from the perception of skin-depth bond order loss. 

Nanomaterials are inspiring since they reveal strong size and shape effect which cannot be defended by the 

traditional theories. Extensive theoretical and experimental investigations have been executed by the scholars in 

reviewing the special properties of nanomaterials [5, 6]and motivating results have been obtained. 

In the present paper, we report a theoretical model for studying the grain size dependent thermal expansion 

coefficient of Bi, Fe nanosolids (nanoparticles, nanowires, and nanofilms) with free surface. The study based on 
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surface effect at decreased grain size, permits interpolation and extrapolation to the region for which  adequate 

experimental data are not available and hence may be useful for researchers engaged in the experimental studies 

of nanomaterials.   

 

II. METHOD OF ANALYSIS 
 

The cohesive energy of the nanomaterials is the sum of energy due to the contributions of the interior atoms and 

the surface atoms, which is expressed as [7]  

0 0
1( )
2sumE E n N E N= - +  (1) 

Where n is the total number of atoms of nanosolids and the number of its surface atoms is N . 

Therefore,  ( )n N-  is the total number of interiors atoms of the nanomaterials. 0E is the cohesive energy of 

the bulk materials per atom. Eq. (1) may be written as  

(1 )
2p b
NE E
n

= - ,   (2) 

Where pE is the cohesive energy per mole of the nanomaterials, which is given by sumAE
n

, here, A  is the 

Avogadro constant. bE is defined as the cohesive energy per mole of the corresponding bulk materials which is 

given by 0bE AE= . 

The relation between the melting point of nanomaterials and bulk are reported by Qi  

[7] as: 1
2p b
NT T
n

æ ö= -ç ÷
è ø

  (3) 

Murnaghan equation of state is a concern of the fact that a and B remains constant [8] under the changing 

physical conditions. So, one can write: 

B Consta =  

It is discussed elsewhere [8] that 

1
2p b
NB B
n

æ ö= -ç ÷
è ø

 

Therefore, one can derive the relation for thermal expansion [9],  

1

1
2p b
N
n

a a
-

æ ö= -ç ÷
è ø

  (4) 

N is the total number of surface atoms and n is the total number of nanosolids. ba is coefficient of volume 

thermal expansion of bulk material. The surface atoms refer to the first layer of the nanosolid. The method to 

find / 2N n for different shape of nanomaterials has been debated by Qi [7]. The value of 
N
n

is 
4 8,

3
d d

D l
 

and
4
3
d
h

 for spherical nanosolids, nanowires and nanofilms respectively. Where, d is the diameter of nanosolid 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

252 | P a g e  

and D is the diameter of the spherical nanosolids. l and h  are the diameter of nanowire and height of the 

nanofilmcorrespondingly. 

Table 1. Input parameters [10,11] 

Nanomaterials d( nm) 

Fe 0.2482 

Bi 0.174 

 

III. RESULTS AND DISCUSSION 
In this article it is observed that the thermal expansion coefficient depends upon the particle size. We have used 

the Eq. (4) to analysis the size dependent Thermal expansion coefficient.  In put parameters are given in Table 1. 

Size dependence of thermal expansion of Fe and Bi nanomaterials in different shapes are computed using Eq. 

(4) and are given in Figs. 1-2. It is observed that the thermal expansion of all these nanomaterials decrease with 

increase in size. For the comparison purpose we have plotted the nanosphere, nanowire and nanofilm on the 

same Fig. It is observed that the effect of size decrease as we go from spherical to nanowire to nanofilm. The 

experimental values for the size dependence thermal expansion of the given nanosolids do not exist in thetext. 

Which support, temperature is inversely proportional to the thermal expansion. These findings may be of kind 

attention to the scholars involved in the experimental analyses of size dependence thermal expansion. 

 
Fig. 1. Size Dependence Thermal Expansion Coefficient Ratio of Fe (Nanosphere, Nanowire and 

Nanofilm) Obtained Eq. (6). The Lines With Symbols Square, Circle and Triangle are for Nanosphere, 

Nanowire and Nanofilm Respectively. 

 
Fig.2. Size Dependence Thermal Expansion Coefficient Ratio of Bi (Nanosphere, Nanowire and Nanofilm) 

Obtained Eq. (6). The Lines With Symbols Square, Circle and Triangle are for Nanosphere, Nanowire 

and Nanofilm Respectively.  
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IV. CONCLUSION 
Size dependence of thermal expansion  of nanomaterials is studied in different shapes (nanosphere, nanowire 

and nanofilm. It is observed that on decreasing particle size thermal expansion increases.The effect is more on 

nanosphere in comparison to nanowire and nanofilm. The result may be of good interest for the researches 

engaged in the experimental works. 
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ABSTRACT 
Purpose of our work consists of determination of the content of total solid in the river Erzen. A well mixed 

sample is filtered through a weighed standard glass- fiber filter and the residue retained on the filter is dried to 

a constant weight at 103 to 105oC. The increase in weight of the filter represents the total suspended solids.  

Dry for at least 1 h at 103 to 105 oC in an oven, cool in a desiccators to balance temperature, and weigh. 

Repeat the cycle of drying, cooling, desiccating, and weighing until a constant weight is obtain or until the 

weight change is less than 4% of the previous weight or 0.5 mg, whichever is less.  

Analyze at least 10% of all samples in dublicate. Results are taken from the project for the determination of 

physico chemical parameters Erzen River in the department of chemistry at FIMIF 
 

Key Words: Total Solid, Drying, Filter, River Erzen 
 

I.INTRODUCTION 

 
A well-mixed sample is filterd through a weighed glass-fiber filter and the residue retained on the filter is dried 

to a constant weight at 103 to 105 celsuis.The increase in the weight of the filter represents the total suspended 

solids.if the suspended material clogs the filter and prolongs filtration,it may be necessary to increase the 

diameter of the filter or decrease the sample volume.To obtain an estimate of total dissolved solids or total 

solids. 
Exlude large floating particles or submerged agglomerates of non homogenoeus materials from the sample if it 

determined that their inclusion is not representative .Because excessive residue on the filter may form a water-

entrapping crust, limit the sample size to that yielding no more than 200 mg residue. For samples high in 

dissolved material. Prolonged filtrtation times resulting from filter clogging may produce high results owing to 

increased colloidal materials captured on the clogged filter. 
 

II.MATERIALS AND METHODS 
 

Is required exept for evaporatin dishes, steam bath, and 180 celsius drying oven. In addition: 

Aluminium weighting dishes. If pre-prepared glass fiber filter disks are used, eliminate this step. 

Insert disk with wrinkled side up in filtration apparatus. Apply vacuum and wash disk with three 

successive 20-ml portions of reagent-grade water. Continue suction to remove all traces of water , turn 

vacuumoff.and discard washings. Remove filter from filtration apparatus and transfer  to in iner 
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aluminium weighting dish. If a Gooch crucible is used ,remove crucible and filter combination. Dry in 

oven 103 to 105 celsius for 1 h. If volatile solids are to be measured , ignite at 550 celsius for 15 min 

in a muffle furnace.Cool in desiccators to balance temperature and weight. Repeat cycle of drying or 

igniting , cooling ,desiccating and weighting until a constant until a constant weight is obtained or 

until weight change is less than 4% of the previous weighting or 0.5 mg ,whichever is less. Store in 

desiccators until needed. 

2.1 Selection of Filter and Sample Sizes    
Choose samole volume to yield between 2.5 and 200mg dried residue. If volume filtred fails to meet minimum 

yield , increase sample volume up to 1 L. If complete filtration takes more than10 min, increase filter diameter 

or decrease sample volume. 

2.2 Sample Analysis     
Assemble filtering apparatus and filter and begin suction. Wet filter with a small volume of reagent-grade water 

to seat it. Stir sample with a magnetic stirrer at a speed to shear larger particles, if practical , to obtain a more 

uniform particle size. Centrifugal force may separate particles by size and density, resulting in poor precision 

when point of sample withdrawal is varied. While stirring, pipet a measured volume onto the seated glass-filter. 

For homogeneous samples, pipet from the approximate midpoint of container but not in vortex.Choose a point 

both middepth and midway between wall and vortex. Wash filter with three successive 10 mL volumes of 

reagent-grade water, allowing complete drainage between washings and cuntinue suction for about 3 min after 

filtration is complete. 

Samples with hight dissolved solids may require additional washings. Carefully remove filter from filtration 

apparatus and transfer to an aluminum weighing dish as a support. Alternatively, remove the crucible and filter 

combination from the crucible adapter if a Gooch crucible is used. Dry for at least 1 h at 103 to 105 oC in an 

oven, cool in a desiccators to balance temperature, and weigh. Repeat the cycle of drying, cooling, desiccating, 

and weighing until a constant weight is obtain or until the weight change is less than 4% of the previous weight 

or 0.5 mg, whichever is less. Analyze at least 10% of all samples in dublicate. Dublicate determinations should 

agree within 5% of their average weight. 

2.3 Calculation 

 
where 

A=weight of filter+dried residue, mg, and 

B=weight of filter, mg 

2.4 Precision 
The standart deviation was 5.2 mg/L at 15 mg/L, 24 mg/L at 242 mg/L, and 13 mg/L at 1707 mg/L in studies by 

two analysts of foyr sets of 10 10 determinatios each 

Single laboratory dublicate analyses of 50 samples of water and wastewater were made with a standart deviation 

of differences of 2.8mg/L. 
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2.5 Results 

Parallel 

Samples 

 

The Weight 

of The Filter 

 

Filter Weight 

After Drying The 

Solid Composition 

∆(Mg) Mg/L 

I-I 0.0648 0.0692 4.4 17.6 

I-II 0.0644 0.0695 5.1 20.4 

II-I 0.0642 0.0723 8.1 32.4 

II-II 0.0641 0.0730 8.9 35.6 

III-I 0.0641 0.0738 9.7 38.8 

III-II 0.0644 0.0759 11.5 46 

IV-I 0.0687 0.0866 17.9 71.6 

IV-II 0.0643 0.0833 19 76 

 

III.CONCLUSIONS 
 

The samples were taken at morning. At this day period the spills are more reduced than at noon. The amount 

taken is 250 ml. Note that the third sample change with its parallel. For this reason it became a filtering of other 

.measurements.  So taken into account average values. 

parallel 

samples 

 

the weight 

of the filter 

 

Filter weight 

after drying the 

solid composition 

∆(mg) mg/L 

III 0.0695 0.0805 11 44 
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ABSTRACT 
Intelligent road studs are integral part of intelligent road transportation system. These are playing a prominent 

role to achieve the increasing demand for optimum traffic management and safety improvements with rapid 

increase in vehicle usage. The optimum traffic management requires to process and analysis of various traffic 

data such as vehicle count, classification, speed, density, occupancy, etc. For improving safety aspects the 

system requires to  warn driver on hazardous situation in advance such as stationary vehicle presence on road, 

surveillance of  over speed of vehicles, accident detection etc.. The key factor for all such applications is to 

detect vehicle, so far various approaches have been developed to detect vehicle. Among all such technologies 

magnetic sensor, ultrasonic sensor, acoustic sensor, infrared sensor technologies can be used in intelligent road 

stud network. This paper attempts to describe and analyze these methods and its pros and cons available so far 

for intelligent road stud applications in a systematic manner.  
 

Keywords: Acoustic Sensor, Intelligent Road Stud, Magnetic Sensor, Ultrasonic Sensor, Vehicle 

Detection 
 

I. INTRODUCTION 
 

Road safety and traffic congestion are two of the major problems encountered by all countries, especially for 

developing countries. Thus the importance of intelligent road studs increasing in intelligent road transportation 

system. There are many possibilities of road safety measures which can be implemented, but each has its own 

limitations in terms of complexity, cost, power and functionality. 
Reflective cat’s eyes have been used to visually delineate lanes at night. The advances in electronics brought 

road studs a step forward by incorporating solar powered light emitting diodes in road studs. This improved road 

safety to some extent by reducing accidents especially during night time [1]. Further researches improved road 

stud capability by adding communication between road stud to road stud as well as communication with 

operating station through wired and wireless communication. However wired road stud networks are impractical 

because of their maintenance cost and complexity in deployment. Wireless road stud sensor networks with 

autonomous sensor nodes can be more economical.   
Further in the process of improving road studs many possibilities had unfolded. Now most of the road studs are 

capable of counting number of vehicles passed, average speed of the road, classification of vehicles, traffic flow 
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control, communication with the operating station etc. for efficiently managing road traffic. To improve road 

safety road studs are also made quite intelligent enough to identify dangerous situation such as stationary 

vehicle ahead on the road, probability of collision at junctions, wild animal presence on highways, over speed of 

vehicles, slippery road condition, snow weather ahead etc. and warning driver before accident occurs. For all of 

these applications to be implemented in road studs, the most important step is to detect vehicle. Accurate and 

fast detection of vehicle improves efficiency of road stud network. 

Over the last twenty years, advances in sensor technologies enabled many ways for vehicle detection. In general 

according to the installation position vehicle detection sensors are classified as (I) Intrusive or Inroad sensors 

and (II) Non intrusive or over roadway sensors. The sensor technologies inductive loops, pneumatic road tubes, 

piezoelectric cables, capacitive sensors, weigh-in-motion and micro loop probes comes under intrusive sensors 

[2][3][4][5]. These types of sensors are embedded in the pavement or the sub grade and hence these sensor 

technologies require relatively high installation, repair and testing costs. Video camera, acoustic signal 

processor, ultrasonic sensors, infrared sensors, magnetic sensors and microwave radar comes under non 

intrusive sensors [6][7][8][9][10]. These sensors are placed above the surface of the roadway or poles adjacent 

to it or on the edges of the road, so they will not interrupt traffic flow during installation and maintenance.  

Even though videos camera sensors give more accurate data and many vehicle parameters, the complex 

processing algorithms, high power requirements, high cost are the challenges still to be faced. Recently Wireless 

Sensor Network (WSN) became more popular owing to its low power, low cost. In this paper detailed study of 

vehicle detection sensors and its advantages & disadvantages have been discussed especially road stud based 

vehicle detection sensors have focused in a systematic way. 

So far many articles came on vehicle detection technologies. In 1998 a paper "Traffic incident detection: 

Sensors and algorithms" discussed few methods to detect vehicles later diverted to incident detection [11]. In 

2006 another paper “On-road vehicle detection: A review” reviewed on several algorithms for vehicle detection, 

but this paper especially focused on vision based sensor algorithms [12]. One more paper in 2010 “A study on 

vehicle detection and tracking using wireless sensor networks” described various algorithms to track vehicles 

along with few vehicle detection methods [13]. In this paper discussion of various sensor technologies and 

methods to detect vehicles in a road stud point of view besides its compatibility in wireless road stud network 

has provided. 
 

II. VEHICLE DETECTION METHODS 
 

As mentioned earlier there are wide range of sensor technologies for vehicle detections are available. 

Advantages and disadvantages of various techniques are tabulated as shown in the Table 1 [14]. Apart from that 

the compatibility of technique in the implementation of intelligent road stud network also provided. In later 

sections the sensor technologies which are compatible in the road studs are described in detailed manner. 
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Table1. Pros and cons of various vehicle detection technologies 

 

Technology Pros Cons 
Compatibi

lity 
 

 

 

Inductive loop  

 

· Flexible design to satisfy large 

variety of applications.  

· Provides basic traffic parameters 

(e.g., volume, pres-ence, occupancy, 

speed, headway, and gap).  

· Insensitive to inclement weather such 

as rain, fog, and snow.  

· Provides best accuracy for count data 

as compared with other commonly 

used techniques.  

· Installation requires pavement cut.  

· Improper installation decreases pavement 

life. - - Installation and maintenance require 

lane closure.  

· Wire loops subject to stresses of traffic and 

temperature.  

· Detection accuracy may decrease when 

design requires detection of a large variety of 

vehicle classes.  

 

 

NO 

Magnetometer 

(Two-axis 

fluxgate 

magnetometer) 

· Less susceptible than loops to 

        stresses of traffic. 

· Some models transmit data over 

       Wireless RF link. 

· Installation requires pavement cut. 

· Decreases pavement life. 

· Installation and maintenance require lane 

closure. 

· Some models have small detection zones. 

 

YES 

 

Microwave 

Radar 

· Generally insensitive to inclement 

        weather. 

· Direct measurement of speed. 

· Multiple lane operation available. 

· Antenna beam width and transmitted 

waveform must be suitable for the 

application. 

· Doppler sensors cannot detect stopped 

vehicles. 

 

NO 

 

Infrared 

· Active sensor transmits multiple 

       beams for accurate measurement of             

vehicle position, speed, and class. 

· Multizone passive sensors measure 

        speed. 

· Multiple lane operation available. 

· Operation of active sensor may be affected 

by fog when visibility is less than »20 ft or 

blowing snow is present.  

· Passive sensor may have reduced sensitivity 

to vehicles in its field of view in rain and fog. 

 

NO 

 

Ultrasonic 

 

· Multiple lane operation available. 

· Some environmental conditions such as 

        temperature change and extreme air    

turbulence can affect performance. 

· Large pulse repetition periods may degrade 

        occupancy measurement on freeways with    

vehicles traveling at moderate to high 

speeds. 

 

YES 

Acoustic · Passive detection. 

· Insensitive to precipitation. 

· Multiple lane operation available. 

· Cold temperatures have been reported as 

affecting data accuracy. 

· Specific models are not recommended with 

 

YES 
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slow moving vehicles in stop and go traffic. 

 

 

 

 

Video Image 

Processor 

· Monitors multiple lanes and 

       multiple zones/lane. 

· Easy to add and modify detection 

Zones. 

· Rich array of data available. 

· Provides wide-area detection when 

        information gathered at one camera 

        location can be linked to another. 

· Inclement weather, shadows, vehicle 

projection into adjacent lanes, occlusion, 

day-to-night transition, vehicle/road contrast, 

and water, salt grime, icicles, and cobwebs 

on camera lens can affect performance. 

· Requires 50- to 60-ft camera mounting 

height (in a side-mounting configura-tion) 

for optimum presence detection and speed 

measurement. 

· Generally cost-effective only if many 

detection zones are required within the field 

of view of the camera. 

 

 

 

NO 

 

2.1 Detection of Vehicle with Magnetic Sensor 
 

Magnetic sensor technology for vehicle detection is very popular, because of its low cost and low power 

requirement. This technology developed on the key point that everywhere on the earth surface there is a 

presence of earth’s magnetic field. These earth’s magnetic field lines are almost parallel at the equator region 

and perpendicular at the pole region. Various parts of a vehicle are made up of ferrous material such as engine, 

axel, body, etc,. A vehicle can be modeled as dipole as shown in Fig 1 [14]. As almost all vehicles made up of 

enough ferrous material that will influence the earth’s magnetic field which can be detected by magnetic sensor 

to ensure vehicle passage as shown in Fig. 2.  

There are two types of magnetic sensors, one is active and other is passive types. The active type is called a 

magnetometer. A magnetometer acts in much the same way as an inductive loop detector, except that it consists 

of a coil of wire wrapped around a magnetic core. This measures the change in field due to passage of vehicle 

hence, this type of sensors can be used for both vehicle presence as well as vehicle passage detection. But in 

case of passive type of sensor, it simply measures the change in the flux of the earth's magnetic field caused by 

the passage of a vehicle hence this can be used only for moving vehicle detection. This type of sensors having 

large detection range and thus can be used to multiple lane of traffic. 

 
Figure 1. Earth’s magnetic field + dipole = influenced magnetic field 
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Figure 2. Vehicle disturbance in earth’s field. 

Magnetic sensor can detect the vehicles up to distances of 15 meters away depending on its ferrous content. The 

magnetic field signature of a vehicle passage at different distances has shown in Fig 3 [15]. 

One of the vehicle detection methods is to differentiate vehicle from obtained raw magnetic sensor data with a 

fixed threshold. Based on the typical response of a vehicle, an idea is inspired to detect vehicles by a single 

threshold from the raw signal sampled by magnetic sensors [16, 17]. As the obtained data through magnetic 

sensor consists significant noise leads to false detection of vehicle, to decrease the impact of noise Finite Input 

Response (FIR) filter is applied to smooth raw signal [18, 19]. A FIR filter is proposed to smooth the raw data 

first, then a threshold is used to detect the vehicle. 

Another vehicle detection method is to identify vehicle with an adaptive threshold technique. An extra algorithm 

is introduced to adjust threshold dynamically [20].  A constant false alarm (CFAR) detector is applied to 

improve the detection performance [19]. However it is difficult to obtain noise on the road accurately. 

Here is another perspective to solve the vehicle detection problem. By analyzing mass of vehicle magnetic data, 

it has found that most waveforms are similar to each other, it has assumed that there is a referential waveform 

which is similar to the majority of actual vehicle responses. Then by calculating similarity between response 

wave form and referential wave form vehicle can be detected [21]. 

 
Figure 3.  Magnitude of magnetic field variations for a car traveling at 

 distances 1, 5, 10 and 21 feet. 
One of the drawbacks of magnetic sensor technology is if multiple vehicles are moving in parallel then it 

assumes the presence only one vehicle. Hence accuracy of vehicle detection in dense traffic is low. 
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2.2. Detection of Vehicle with Ultrasonic Sensor 
Ultrasonic sensors transmit pressure waves of sound energy at a frequency in the range 25 to 50 KHz, which are 

above the human audible range. The speed of ultrasonic waves varies with air temperature and can be calculated 

as shown in equation (1). 

Ultrasonic speed = 331.5 m/s + (0.61 × temperature)                                                                (1) 

The dissemination angle of an ultrasonic sensor depends on the ultrasonic frequency.  As the ultrasonic 

frequency decreases the dissemination angle θ increases. In addition, the condition for detecting the reflected 

ultrasonic wave is α < θ/2, where α is the angle between an ultrasonic sensor and the detection object, this has 

shown in Fig. 4. These characteristics of ultrasonic wave must be taken into consideration while designing 

vehicle detection systems. 

 
Figure 4  Dissemination and detectable angle of an ultrasonic sensor. 

 

2.2.1 Analysis with a Vehicle on Single-Lane 

Consider a single vehicle on a single vehicle on single-lane road, as shown in Fig. 5. Assume that the vehicle 

length to be lv and its speed to be vv on a straight path along a lane of width ll. The ultrasonic sensor is placed at 

a distance of lg from the road side. From Fig. 2, ld  can be calculated by 2lu tan(θ/2), where lu is the distance from 

the sensor to the detection point. Ultrasonic sensors generate distance data by measuring the time taken to 

receive reflected ultra sonic waves. The time is directly proportional to the distance between the ultrasonic 

sensor and the detection object. Vehicles can be detected by using the number of distance data collected from 

the ultrasonic sensors. Here it is important to optimize detection intervals that can collect sufficient distance data 

for reliable vehicle detection. The detection interval of an ultrasonic sensor is given by the ratio of detectable 

period of a vehicle and the number of distance data necessary for vehicle detection. 

 
Figure 5 Analysis of model 

     The data obtained from the ultrasonic sensor is raw signal, it must be filtered for noise before applying any 

specific algorithm to that signal. A median filter can be selected as it combines appropriate performance with a 

low sampling rate. Algorithm for vehicle detection has provided in the following Fig. 6 
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Figure 6 Vehicle Detection Algorithm 

The raw distance data r(n) measured by an ultrasonic sensor are passed through a median filter which filters out 

noise and gives a fine output. This filtered distance data e(n) are then quantized according to the lane width. 

This quantized data q(n) is used for further process of segmentation. This segmented output will give vehicle 

information with pattern matching technique. The segmented data are then represented as vectors, for a two lane 

road, only four different vectors can be generated i.e., two different directions and two different sizes as shown 

in Fig.7. There can be a total of six patterns for the target road, with the help of patterns traffic information is 

generated in the final pattern matching step as shown in Fig 8. 

 
Figure 7 Vector Extraction 

2.2.2 Disadvantages  

Major disadvantages of ultrasonic sensor vehicle detection technique are its accuracy is influenced by 

temperature of atmosphere and high wind velocity. Even it is having appreciable vehicle detection accuracy it 

fails to detect vehicle in parallel hence shows poor accuracy for dense traffic flows. Sensors placed on a curved 

section of road will not work up to the expectation. Even though these problems can be overcome by 

implementing sophisticated algorithms, its condition to install on straight sections of road for reliable vehicle 

detection makes it to be less priority to choose in intelligent road stud network system.  

 
Figure 8. Example pattern for two lane road. 

 

2.3. Vehicle Detection with Acoustic Sensor 
Acoustic sensors measure vehicle passage, presence, and speed by detecting acoustic energy or audible sounds 

produced by vehicular traffic from a variety of sources within each vehicle and from the interaction of a vehicle 
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s tires with the road. When a vehicle passes through the detection zone, an increase in sound energy is 

recognized by the signal-processing algorithm and a vehicle presence signal is generated. When the vehicle 

leaves the detection zone, the sound energy level drops below the detection threshold and the vehicle presence 

signal is terminated. Sounds from locations outside the detection zone are attenuated. 
 

2.3.1 Vehicle Detection through Tire Noise 

The predominant source of vehicle noise is the broadband energy radiated from the tires [22, 23, 24]. The 

approach to exploiting these phenomena is to cross-correlate the acoustic responses of spatially separated, 

roadside microphones. The   noise recorded by roadside microphones is used to detect axle passages.  

Sound emitted from a moving source will appear to increase in frequency as the source approaches the listener, 

and-decrease in frequency as the source moves away. Thus effect, known as the Doppler Effect, is caused by the 

compression of the sound waves as the source approaches and expansion as the source recedes. For close-in, 

highly dynamic, sources the Doppler Effect will cause different waveforms to appear on both microphones. 

Because the waveforms, at each sensor, are not alike, cross correlation without Doppler compensation will fail. 

The time series for a range of Doppler shifts must be compensated before cross correlation processing. The 

method involves scaling one phone output to correspond with the other. 
 

2.3.2. Vehicle Detection through Engine Noise 

This is another attempt to detect vehicle using acoustic sensor, here it uses engine sound of a vehicle for 

detection as well as classification of vehicles. The acoustic signal often processed in frequency domain.  The 

spectrum of the vehicle sound however is influenced by the structure of the vehicle body as well as its state of 

motion (static, moving, accelerating, etc.). A wavelet based method [25], uses a sixth order spline wavelet 

transform to detect arrival of vehicles of arbitrary type when other noises are present by analysis of acoustic 

signatures against an existing database of recorded and processed acoustic signals. To ensure least possible false 

matching, a training database is constructed using the distribution of energies among blocks of wavelet packet 

coefficients with a procedure for random search for a near-optimal footprint.  

Among spectral based methods, [26] extracts the fundamental frequency associated with the engine of the 

vehicle, and establishes a relation between the fundamental frequency, number of cylinders of the engines and 

their RPM. It identifies the role of this fundamental frequency and the harmonic spectral structure in 

classification of vehicles. Vehicle classification algorithm using back propagation described in [27] is another 

spectral domain based  method. A one third-octave filter bands is used for getting the important signatures from 

the emanated noise. The extracted features are associated with the type and distance of the moving vehicle. A 

fusion of harmonic features which correspond to engine noise and key features which correspond to tires friction 

noise have also been used in vehicle identification [28].  

These acoustic sensors cannot be fully covered hence presence of dust degrades the performance of the sensor 

and requires regular maintenance. Noise of acoustic sensor signal is more compared to the noise of magnetic 

sensor hence acoustic sensor node requires more processing to eliminate noise than magnetic sensor node.  

 

2.4. Vehicle detection with accelerometer (seismic) sensor 
Moving vehicles emit heats, acoustic, magnetic and seismic when they run in traffic lane, which are affected by 

noises, Doppler effects and atmospheric. Even though seismic waves propagate in different forms, different 

directions and different speeds, and are also more dependent on the underlying geology, seismic method has 
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advantages over other methods because seismic waves are less sensitive to these factors. Seismic sensors also 

provide non-line-of-sight detection capabilities for vehicles at significant ranges. The seismic sensors provide a 

good detection range, increased detection capabilities and have been extensively used in many applications. 

Vehicles contact with irregularities in the road surface induces dynamic loads on the pavement. In general, 

seismic waves can be classified into two categories: body waves and surface waves. Research of seismic waves 

shows that 70% of energy of the impact is distributed in the surface waves and the remaining 30% of the energy 

is transmitted into the earth via body waves. Therefore, vehicles can be detected by observing the surface waves 

generated by the moving vehicles [29]. The seismic spectra of vehicle could be separated into two parts: a 

broadband component and one or more narrow band peaks. The broadband component is due to the interaction 

of the wheel with the randomly distributed surface irregularities. The narrow band component is due to the 

periodic impact of the treads. This sensor technology will be compatible with intelligent road studs but a proper 

mounting of this node on road is essential. 
 

2.5. Vehicle Detection with Optical Sensor 
This sensor technology will work only during night time because this uses vehicle head light for detection of 

vehicle. Now a days ultra low power optical sensor ICs are available hence these sensors will be effective in 

intelligent road studs to overcome power constraint. Instead of using this sensor as solo way for detecting 

vehicle, it can be used in the combination of any other sensor for vehicle detection in order to save power [30].  
 

III. CONCLUSION AND FUTURE DIRECTION 
 

In this paper an attempt made to review various vehicle detection methods. The effort is confined to 

technologies which can be implemented in intelligent road stud network system. The functionalities of 

intelligent road studs also has described in the introduction. Pros and cons of available technologies are 

provided. The sensor technologies of magnetic, ultrasonic, acoustic, seismic sensors are discussed in detail.   

Most of the vehicle detection methods are using single sensors, now steps are moving towards increasing 

accuracy by combining more than one sensors together. However this sensor fusion technologies may yield 

better results but it has to face power constraint, cost constraint and place constraint challenges in an intelligent 

road stud point of view.  
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ABSTRACT 
This paper is focused on thermal protection material and its application .The Space Shuttle design presented 

many thermal insulation challenges. Space vehicles that enter a planetary atmosphere like the Space Shuttle 

Orbiter require the use of a thermal protection system (TPS) to protect them from intense aerodynamic heating. 

The aerodynamic heating is generated at the surface of an entering object due to the combination of 

compression and surface friction of the atmospheric gas. The thermal protection systems used on the Space 

Shuttles are reinforced carbon/carbon (RCC) at the nose and wing leading edges, high and low temperature 

reusable surface insulation (HRSI, LRSI)used.  

   

Keywords:  Airbrething, Tps (Thermal Protection System), Obiter, Rcc, Space Shuttle 
 

I. INTRODUCTION 
 

The development of thermal protection systems (TPS) for winged flight vehicles originated with the breaking of 

the sound barrier in 1947 by the Bell X-1 vehicle [1]. Since then, research in hypersonic vehicles has progressed 

at a rapid pace, from the X-2 supersonic research aircraft flying at a maximum speed of Mach 3.2, to the Apollo 

capsule at Mach 36, and the Space Shuttle at Mach 27. During this time, it became evident that TPS is a critical 

component of any hypersonic vehicle and it is often one of the limiting technologies in Severe aerodynamic 

heating during high-speed flight induces elevated temperatures in the vehicle that adversely affect the structural 

components by degrading the material properties. This also induces time-dependent changes in material 

properties, including potentially complex effects such as creep and chemical reactions. The increase in 

temperatures also induces thermal stresses and strains, which influences the buckling and aero thermo elastic 

behaviors. Thus, it is critical to maintain the temperatures of the load bearing structural components of 

hypersonic vehicles within operational limits to avoid catastrophic failure – this is role of TPS hypersonic 

vehicles design.[2] 
 

II. WHAT IS THERMAL PROTECTION MATERIAL  
 

All the orbiters were covered in TPS materials which protected the shuttles from the heat of re entry and also 

cold temperature experienced when in space , a temperature range of -121 to -1649ºC. There is a complicated 

array of materials which comprise the TPS to help keep the astronauts and payload safe during flights. 

The nose cap aera between the nose cap and the nose landing gear door arrow head of the nose landing gear 

door and the outer edges of the wings are produced from a reinforced carbon-carbon (RCC) composite.         The 

tiles used were based on work carried out by the lock head missiles and space company who had a patent  
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disclosure which described a reusable insulating tile made from ceramic fibers which could be used during re – 

entry as a guard against high temperatures. A reusable insulation system that could be directly bounded to a light 

weight aluminium airframe was very attractive to NASA and so the focus of the generation of the TPS was 

diverted towards using tiles.The large portion of TPS is comprised of high temperature reusable surface 

insulation low temperature reusable surface insulation. 

The main difference between high reusable surface temperature and low reusable surface temperature is the 

surface coating used on them.[3] 
 

III. DIFFERENT SOURCES OF HEAT AND TPS 
 

Aerospace engineers face different types of thermal protection challenges as they design spacecraft. One type 

occurs when a spacecraft moves through the atmosphere at extreme speeds, during both launch and re-entry to 

the atmosphere. Without proper thermal protection, atmospheric friction generates enough heat to damage or, 

during re-entry, even destroy a spacecraft.  

A different type of challenge occurs in the vicinity of the engines during launch. Here, the fuel lines, electronic 

components, and structural elements in the base of the vehicle near the engines can be damaged or destroyed by 

the extreme heat in the exhaust plume of the engine. As the vehicle speeds through the atmosphere, plume to 

plume interactions or plume/free stream air interactions create high pressures that recirculate some of the hot 

plume gases forward toward the base. These hot gases are prohibited from entering the engine compartment by a 

heat shield across the base. This heat shield is a type of thermal protection system. In addition, a tremendous 

amount of heat from the plume of combustion gases is radiated back toward the area of the engines. This prob-

lem is particularly severe with solid rocket boosters, because those plumes are filled with hot particles that 

increase the amount of radiated heat. 
 

IV. DIFFERENT LAYER IN THERMAL PROTECTION SYSTEM 
 

The Corrugated sandwich MTPS used for the present study consists of: (i) top face sheet, (ii) bottom face 

sandwich, (iii) truss-core and (iv) thermal insulation. Metallic sheets are used for the first three items. Ceramic 

insulation in the form of fibers is filled inside the truss core space and the sandwich core to block the heat flow 

from top to bottom face sheet as shown in the figure(1) the MTPS is of one storied construction. The main 

design constraint of MTPS is back wall temperature of Sandwich structure should be less than 375K for all re-

entry space vehicles at a required duration of 1000s of the flight during the re-entry phase and this can be 

achieved by filling “SAFFIL” like insulation material inside the truss core. 

 
Fig.1 Geometry of MTPS 
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The structure is symmetric with respect to vertical plane (Z-plane ).So one unit cell of 37.5 x 37.5 x 20 mm is 

considered to obtain the thermal field data. The one unit cell of corrugated sandwich MTPS is shown in Figure 

(2). 

 
Fig.2 Unit cell of MTPS 

The panel is constructed of three materials (i) PM2000 for top face sheet (1.0 mm thick), truss Core (0.1mm 

thick) and bottom face of top sandwich (1.0mm thick). This model is made by fixing corrugated web to the top 

and bottom face sheet by the process of brazing. 

 
Fig.3 Casting Model 

The figure (3) shows a casting model. In this model the web portion is made by casting with TFS and BFS as 

single volume. In casting model Back wall temperature is very high. [4] 
 

V. HOW THERMAL PROTECTION SYSTEM WORK 
  

The launch cost for the space shuttle increases by about $10,000 [5] for every pound of launch weight. So to 

keep space expedition economically viable in 21st century we need to decrease the cost of launching a space 

craft. One of the most expensive systems of a space vehicle is the Thermal Protection System (TPS), which 

protects the vehicle from the high thermal loads during re-entry; therefore it deserves some special attention. 

TPS are designed to protect the structure of atmospheric space vehicles from the extreme temperatures arising 

due during atmospheric re-entry [6]. 

To protect against the heat of friction, engineers use special insulating blankets, foams, and tiles on the skin of 

the spacecraft. The heat shield or thermal protection system (TPS), which protects against the heat from the 

engine exhaust plumes, is a more local system that is installed near the throat of the engine nozzles in the base 

of the vehicle.  

Think of other heat protection “systems” you may have seen or used, such as a potholder, a thermal bottle, or a 

fireman’s special coat. These are doing the same job as the TPS on a spacecraft. Some of these, such as the 

potholder, provide local protection, which just needs to protect your hand from the hot handle of a baking dish. 
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Others, such as a thermal bottle, protect the whole surface from absorbing heat or losing heat, depending on 

whether you have a cold drink or a hot drink in the bottle.  

Different methods can be utilized to enable a TPS to keep heat from reach-ing the inside of the spacecraft. One 

method is to use a covering material that will absorb the heat and radiate it back into space, away from the 

spacecraft. All materials radiate heat when they get hot. You can feel this whenever you put your hand near 

something hot like a radiator, a hot stove, or the coals of a campfire. However, only certain materials can radiate 

heat so efficiently that the heat does not build up within the material and pass it into the spacecraft or possibly 

melt the body of the spacecraft.  

Another way a TPS works is to let small bits of itself actually burn and fall away from the spacecraft. 

These materials neither absorb nor radiate much heat, so when the surface becomes very hot, the 

material starts to burn and erode. The term that describes this process of material being eroded by heat 

is ablation [7]. 
 

VI.TPS IN ROCKET-LAUNCH VEHICLES AND AIR BREATHING VEHICLES 

6.1 Rocket Launch Vehicles 
The Space Shuttle Orbiter, shown in Figure(4) , utilizes a conventional, skin-stringer aluminum aircraft 

structure. The structural temperatures are required to stay below 350°F for re-use purposes. To keep the 

temperatures down to 350°F, re-usable surface insulation tiles are used primarily on the windward surface, and 

reuseable blankets are used primarily on the leeward surface. For the leading edges and the nose cap, where 

temperatures are greater than 2,300°F, reinforced carbon/carbon (RCC) is used. 

 
Fig.4 Nominal Maximum Temperatures on the Surface of the Space Shuttle Obiter  

TPS for Air-Breathing Hypersonic Vehicles [8] 
 

6.2 Air breathing Vehicles 
For an air breathing vehicle, the aerothermodynamics, propulsion system, and airframe, including much of the 

TPS and hot structures, are highly integrated, as shown in Figure 15 where the entire under side of the vehicle is 

part of the propulsion system. This is very different from most rocket-based systems. The differences between 

rocket-based and air-breathing vehicles have significant impacts on the airframe structures. 

The differences in rockets and air-breathers Figure (5) impacts how thermal management and TPS are handled. 

Rockets accelerate, but do not cruise, while in atmospheric flight, and are usually launched vertically [9]. 
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Fig.5 Typical Rocket and Air-Breathing Vehicles 

VI. CONCLUSION 
 

Several types of Thermal Protection system materials were used on the orbiter. These materials included tiles, 

advanced flexible reusable surface insulation, reinforced carbon-carbon, and flexible reusable surface insulation. 

All of these materials used high-emissivity coatings to ensure the maximum rejection of incoming convective 

heat through radiative heat transfer. NASA faced a greater structural design challenge in the creation of 

numerous unique tiles. It was necessary to design thousands of these tiles that had compound curves, interfaced 

with thermal barriers. 
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 ABSTRACT 
This paper describes the different types of  humanoid robot. The interest in assistance- and personal robots is 

constantly growing. Therefore robots need new, sophisticated interaction abilities. Humanlike interaction seems 

to be an appropriate way to increase the quality of human-robot communication. Psychologists point out that 

most of the human-human interaction is conducted nonverbly.  The appearance demand for efficient design of 

humanoid robot, the mechanisms, the  specifications, and  many  kind of  humanoid robot are in  also 

introduced. 
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I. INTRODUCTION 
 

The recent development of humanoid and  interactive robots such as Honda’s [1] and Sony’s [2] is a new 

research direction in robotics . For many years, the human being has been trying, in all ways, to recreate the 

complex mechanisms that form the human body. Such task is extremely complicated and the results are not 

totally satisfactory. However, with increasing technological advances based on theoretical and experimental 

researches, man gets, in a way, to copy or to imitate some systems of the human body. These researches not 

only intended to create humanoid robots, great part of them constituting autonomous systems, but also, in some 

way, to offer a higher knowledge of the systems that form the human body, objectifying possible applications in 

the technology of rehabilitation of human beings, gathering in a whole studies related not only to Robotics, but 

also to Biomechanics, Biomimmetics, Cybernetics, among other areas.  The development of a humanoid robot 

in the collaborative research centre 588 has the objective of creating a machine that closely cooperates with 

humans. The collaborative research centre 588 (SFB588) “Humanoid Robots – learning and cooperating multi-

modal robots” was established by the German Research Foundation (DFG) in Karlsruhe in May 2000. The 

SFB588 is a cooperation of the University of Karlsruhe, the Forschungszentrum Karlsruhe (FZK), the Research 

Center for Information Technologies (FZI) and the Fraunhofer Institute for Information and Data Processing 

(IITB) in Karlsruhe. [3] 

In 1986, Honda commenced the humanoid robot research and development program .  Keys to the development 

of the robot included "intelligence" and "mobility. . Honda began with the basic concept that the robot "should 

coexist and cooperate with human beings, by doing what a person cannot do and by cultivating a new dimension 

in mobility to ultimately benefit society." This provided a guideline for developing a new type of robot that 



International Journal of Advanced Technology in Engineering and Science                 www.ijates.com  

Volume No 03, Special Issue No. 01, April  2015                                       ISSN (online): 2348 – 7550 

274 | P a g e  
 

would be used in daily life, rather tha a robot purpose-built for special operations.  Joint alignment was 

determined to make it "equivalent" to the human skeletal structure.  The movable ranges of joints while walking 

were defined in accordance with walking test measurements on flat surfaces and stairs.There are several reasons 

to build a robot with humanoid form. It has been argued that to build a machine with human like intelligence, it 

must be embodied in a human like body. Others argue that for humans to interact  naturally with a robot, it will 

be easier for the humans if that robot has humanoid form. A third, and perhaps more concrete, reason for 

building a humanoid robot is to develop a machine that interacts naturally with human spaces. [4]    

Humanoid robots are still a young technology with many research challenges. Only few humanoid robots are 

currently commercially available, often at high costs. Physical prototypes of robots are needed to investigate the 

complex interactions between robots and humans and to integrate and validate research results from the different 

research fields involved  in humanoid robotics. The development of a humanoid robot platform according to a 

special target system at the beginning of a research project is often considered a time consuming hindrance. In 

this article a demand for the efficient design of humanoid robot systems is  presented.[5]  

 
 

II. DEMAND FOR EFFICIENT DESIGN OF HUMANOID ROBOTS 
 

Industrial robots are being used in many manufacturing plants all over the world. This product class has reached 

a high level of maturity and a broad variety of robots for special applications is available from different 

manufacturers. Even though both kind of robots, industrial and humanoid, manipulate objects and the same 

types of components, e.g. harmonic drive gears, can be found in both types, the target systems differ 

significantly. Industrial robots operate in secluded environments strictly separated from  human . 

These machines and the tools they use are often designed for a special purpose. High accuracy, high payload, 

high velocities and stiffness are typical development goals. Humanoid robots work together in a shared space 

with humans. They are designed as universal helpers and should be able to learn new skills and to apply them to 

new, previously unknown tasks. Humanlike kinematics allows the robot to act in an environment originally 

designed for humans and to use the same tools as humans in a similar way. 

Human appearance, behaviour and motions which are familiar to the user from interaction with peers make 

humanoid robots more predictable and increase their acceptance. Safety for the user is a critical requirement. 

Besides energy efficient drive technology, a lightweight design is important not only for the mobility of the 
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system but also for the safety of the user as a heavy robot arm will probably cause more harm in case of an 

accident than a light and more compliant one. Due to these significant differences, much of the development 

knowledge and product knowledge from industrial robots cannot be applied to humanoid robots. 

To investigate these coherences, actual humanoid robots and experiments are needed. Currently only toy robots 

and a few research platforms are commercially available, often at high cost. Most humanoid robots are designed 

and built according to the special focus or goals of a particular research project and many more will be built 

before mature and standardized robots will be available in larger numbers at lower prizes. [6] 
 

III. SOME TYPES OF HUMANOID ROBOT 

3.1 Humanoid Robot Hadaly-2 
 • Hadaly-2 is a new concept Humanoid Robot to realize interactive communication with human. • Hadaly-2 

has: 

– environment recognition system by its vision, 

– conversation system by voice generation and  recognition, 

– compliant motion system by mechanically compliant arm. 

– mobile system by electric wheel. 

Hadaly-2communicates with human  not only informationally,but also phisically. 

       
Fig I: Humanoid Robot Hadaly 2 

3.2 Design of an Autonomous Humanoid Robot. 
3.2.1 The GuRoo Project 

The GuRoo project in the University of Queensland Robotics Laboratory aims to design and build a 1.2m tall 

robot with human  proportions that is capable of balancing, walking, turning, crouching, and standing from a 

prostrate position. The target mass for the robot is 30 kg, including on-board power and computation. The robot 

will have active, monocular, colour vision and vision processing. The intended challenge task for the robot is to 

play a game of soccer with or against human players or other humanoid robots. To complete this challenge, the 

robot must be able to move freely on its two legs. It requires a vision sense that can detect the objects in a soccer 

game, such as the ball, the players from both teams, the goals and the boundaries. It must also be able to 

manipulate and kick a ball with its feet, and be robust enough to deal with legal challenges from human players. 



International Journal of Advanced Technology in Engineering and Science                 www.ijates.com  

Volume No 03, Special Issue No. 01, April  2015                                       ISSN (online): 2348 – 7550 

276 | P a g e  
 

Clearly, the robot must operate in a completely autonomous fashion without support harnesses or wiring tethers. 

These goals are yet to be realised for the GuRoo project. Currently the robot exists as a complete mechanical 

CAD model (see Figure2. 1). The dynamic simulation has been programmed to crouch, jump and balance. The 

progress to this stage has revealed much about the design considerations for a humanoid robot.  [7] 

 
Figure ii(a): Full CAD model of the GuRoo humanoid robot 

3.2.2 Bipedal Walking Humanoid Robots 

There are few examples of autonomous biped  walkers that resemble the structure of a human. The Honda 

company biped robots, P2 and P3 are two of the few examples of such robot . P3 can walk on level ground, walk 

up and down stairs, turn, balance, and  push objects. The robot is completely electrically and mechanically 

autonomous. The Sony SDR-3X robot is another example with similar capabilities.  [8]  

3.2.3 Mechanics of Robot 

The mechanical design of the humanoid requires careful and complex tradeoffs between form, function, power, 

weight, cost and manufacturability. For example, in terms of form, the robot should conform to the proportions 

of a 1.2m  tall human. However, retaining the exact proportions compromises the design in terms of the 

selection of actuation and mechanical power transmission systems. Affordable motors that conform to the 

dimensional restrictions have insufficient power for the robot to walk or crouch. This section describes the final 

mechanical design and how the balance between   conflicting design requirements has been achieved. [9] 

3.3 Humanoid Robot HRP-2 
3.3.1 Specifications of HRP-2 

The humanoid robot: HRP-2, which has a ability to walk on narrow paths, to cope with uneven surface, to walk 

at two third level of human speed (2.5 [km/h]), to lie down, and to get up by a humanoid robot own self. Several 

distinctive mechanisms such as a cantilever type structure in hip joint and a waist joint mechanism are employed 

for HRP-2. The design concepts of HRP-2 are light, compact, but performable for application tasks like 

cooperative works in the open air . As a result, HRP-2 is designed to be feminine size   As shown in Figure 3, 

HRP-2 inherits a mechanical configuration from its prototype HRP-2P. One of unique configurations is that the 

hip joint of HRP-2 has a cantilever type structure. The other is that HRP-2 has a waist with 2 D.O.F. The reason 

we designed so will be explained later. Table 1 shows the principal specifications of HRP-2. 
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Figure iii. Configuration of HRP-2 

Table iii. Principal Specifications of HRP-2 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

3.3.2 Friendliness Upgrade  

External appearance was designed by a mechanical animation designer to make a human feel friendly for HRP-

2.    

3.3.3 Performance Upgrade  

Cooling systems incorporated  in the leg actuators allow enhanced continuous      walking           endurance. Feet 

are re-designed for a high stiff structure. Links and axial stiffness are significantly upgraded to improve walking 

motion and operational performance. 

3.3.4 Reliability Upgrade  

Electrical device noise was reduced to improve system reliability. Cooling systems                                                                                                                                                            

were installed in both computer and actuator drive systems to improve temperature control. 

Dimensions Height 1,539 [mm] 

Width 621 [mm] 

Depth 355 [mm] 

Weight inc. batteries 58 [kg] 

D.O.F.  Total 30 D.O.F. 

Head 2 D.O.F. 

Arm 2 Arms × 6 

D.O.F. 

Hand 2 Hands × 1 

D.O.F. 

Waist 2 D.O.F. 

 Leg 2 Legs × 6 

D.O.F. 

Walking Speed up to 2.5 [km/h] 
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3.3.5 Compact-Size Upgrade    

Electrical harnesses were made into ICs and specially designed battery units were  developed to make the torso 

even more compact. The details of designs are presented in the followings sections. [10] 

3.4 Android type Humanoid Robot Albert HUBO 
Albert HUBO is our latest android type humanoid robot shown in Fig. 4. Its height and weight are 137cm and 

57Kg. The robot has been upgraded from HUBO (KHR-3) platform. The body frame and the cover of KHR-3 

platform are modified to connect with android robot head. The joint controller, motor drive, battery, sensors and 

main controller (PC) are designed to be installed in the robot itself.[11]  

 
Fig. iv  Android type humanoid robot Albert HUBO 

TABLE I- SPECIFICATION OF ALBERT HUBO 
 

Research term 2005.3 ~ 2005.11 

Weight 57Kg 

Height 1.37m 

Walking Speed 1.25Km/h 

Walking Cycle, Stride 0.95sec/step, 32cm/step 

Grasping Force 0.5Kg/finger 

Actuator DC Servo Motor + Harmonic 

Reduction Gear Unit 

Control Unit Walking Control Unit 

Servo Control Unit, 

Communication Unit 

Sensors Foot 3-Axis Force Torque Sensor, 

Sensors Inclinometer 

Torso Rate Gyro & Inclination Sensor 
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IV. CONCLUSIONS 
In this paper we described different types of humanoid robots such as Humanoid Robot Hadaly-2.Design of an 

Autonomous Humanoid Robot, Humanoid Robot HRP-2, Android type Humanoid Robot Albert HUBO .we 

shall increase the emotional expression patterns and  robot behaviors. And, we also shall introduce the behavior 

model which autonomously determines and outputs the most suitable behavior or emotional patterns according 

to the situation which is one of the essential functionalities of an intelligent robot to interact with humans  . 
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