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ABSTRACT 

This paper presents the experimental approach towards formulation of an approximate generalized 

experimental data based model for wood chipper cutter energized by human powered flywheel motor (HPFM). 

Here input energy is supplied by operating a bicycle unit by using flywheel as a source of storing energy so this 

energy concept is refereed as human powered flywheel motor. Developing countries like India are facing 

problems of power shortage due to rapid industrialization coupled with limitations on additional power 

generation and non-availability of power in the interior area. In this context the sources of energy is human 

power operated systems which are considered to be one of the form of non-conventional energy sources. In this 

aspect, this paper aims at developing experimental data based model for Pigeon Pea stalk and as a agriculture 

residue for different variables involved in the design of wood chipping machine using HPFM. 

 

Keyterms: Pigeon Pea, Wood Chipper, Experimental Model, Processing Machine, Flywheel, 

HPFM. 

 

I. INTRODUCTION & OVERVIEW 

 

Wood is an important source to human beings for many years & it is especially an integral part of the cultural, 

social and economic traditions of many societies. Vidarbha region is mostly agricultural area where Cotton stalk 

and pigeon pea as a wood is regular & easily available product. Here in this research these wood residues are 

used for making chips. Wood chips are pulped to make paper. Most of the papers are made from softwood trees 

such as fir, pine and arhar. The Pigeon Pea are also coming into the category of soft wood then this can be the 

extensively used for making papers even most of the paper manufacturing units are suing this types of wood as a 

raw material. Paper has been important to write and print on. Without it we would not have books, magazines or 

newspapers. Wood is one of the most important building materials. The machine consists of human powered 

flywheel motor as an energy source. The human powered flywheel motor comprises of subsystems like human 

powered process unit, appropriate clutch and transmission and a process unit. Energy unit consists of bicycle-

drive mechanism with speed increasing gearing, appropriate clutch transmission and a flywheel. The operator 
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pumps energy to the flywheel at a convenient input power level. After enough energy is stored, pedaling is 

stopped and the energy in the flywheel is made available to the process unit by engaging the clutch. 

 

II. WORKING OF THE HUMAN POWERED FLYWHEEL SYSTEM 

 

The operator drives the bicycle by pedaling the mechanism while clutch is in disengage position. The human 

power operated flywheel motor is energy source. This energy source energizes the process unit through clutch 

and transmission. The flywheel is accelerated and energized which stores some energy inside it. When the 

pedaling is stopped, clutch is engaged and stored energy in the flywheel is transferred to the process unit input 

shaft by means of clutch. The process unit is sliver cutting unit which comprises of feeder, four pairs of spring 

loaded rollers, sliver cutter, adjusting knobs, helical spur gear train, foundation frame and knuckle and pipe 

joint. Figure 1 depicts Schematic arrangement of human powered cutting unit. When the input shaft is rotated by 

means of energy transferred by the flywheel with the help of clutch, the wood or crop stem is fed and guided by 

the manually feeing process at the front end of process unit i.e. chipper cutting unit. When the wood is fed 

through the feeder of chipper cutting unit, it is come in contact with the rotating disc on which the three cutting 

blades are mounted, by positioning the cutter in downward direction the chips are cut from wood. The thickness 

of chip is adjusted by adjusting the position of wood by moving the chipper cutter up and down by means of 

studs fixed to the cutter frame. For continuous chip production the constant supply of wood stem has to maintain 

this helps in adjusting any size of wood chips [8]. 

 

  

Figure 1. Human Powered Flywheel System 
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Figure 2. Wood Chipping System 

 

Figure 3. Human Powered Flywheel System with Wood Chipping Unit 

 

III. VARIABLES IDENTIFIED FOR FORMING EXPERIMENTAL DATA BASED MODEL 

 

The process of wood chipping constitutes following dependent or the response variables: 

 (1) Instantaneous Torque, (2) Angular velocity of process unit and (3) Processing Time.  

The various dependant and independent variables involved in the process of wood chipper unit are as shown in 

table below 
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Table no 2, Identification of Dependant & Independent Veriables  

 

IV. FORMATION OF PI (Π) TERMS FOR INDEPENDENT VARIABLES 

 

The Buckingham‟s Π- Theorem is used for the dimensional analysis of proposed machine after identifying the 

dependant and independent variables. The process of dimensional analysis is followed step by step as explained 

below: 

The  processing time, tp is function of  Flywheel Energy (Ef ), Angular speed of flywheel (ωf), Time required to 

speed up the flywheel (tf), Gear Ratio (G), Acceleration due to Gravity (g), Modulus of Elasticity of Material  

(Eb), Modulus of Elasticity of Cutter (Ec), Average diameter of stem (Ds), Actual width of cutter (Wc), 

Thickness of cutter (tc), Length of the cutter (Lc), Diameter of cutter disc (Dd), Thickness of cutter disc (Dt), 

Cutting Angle of Cutter (Φc), Number of cutting blades (Nc) 

tp = f (Ef , ωf , tf, G, g, Em , Ec , Ds, Wc, tc, Lc, Dd, Dt, Φc Nc) 

S.N. Variables Unit M
0
L

0
T

0
 

Dependant/ 

Independent 

Variable/ 

Constant 

1 tp= Processing Time  Seconds T Dependant 
Response 

Variable 

2 Tp=Avg resistive torque  N-mm ML2T-2 Dependant 
Response 

Variable 

3 Wo = output weight of chips rev/ sec T-1 Dependant 
Response 

Variable 

1 Er= Flywheel Energy N/mm
2
 ML

2
T

-2
 Independent Variable 

2 ωf = Speed of flywheel shaft  rev/ sec T
-1

 Independent Variable 

3 tf =  Time required of flywheel Seconds T Independent Variable 

4 G = Gear ratio - - -  Variable 

5 g = acceleration due to gravity  mm/sec
2
 LT

-2
 Independent Constant 

6 
Em= modulus of elasticity of 

stem /material 
N/mm

2
 ML

-1
T

-2
 Independent Constant 

7 
Ec= modulus of elasticity of 

cutter  
N/mm

2
 ML

-1
T

-2
 Independent Constant 

8 Ds = Diameter of stem  mm L Independent Variable 

9 Wc = Actual width of cutter  mm L Independent Variable 

10 tc = Thickness of cutter  mm L Independent Variable 

11 Lc = Length of cutter  mm L Independent Variable 

12 Dd = Diameter of disc  mm L Independent Variable 

13 Dt = Thickness of disc  mm L Independent Variable 

14 Φc= cutting angle of cutter  Degree -- Independent Constant 

15 Nc = Numbers of cutting blades  -- -- Independent Constant 
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Or, f1 (Ef , ωf , tf, G, g, Em , Ec , Ds, Wc, tc, Lc, Dd, Dt, Φc Nc) = 0 

g, Lb , Eb are considered as the repeating variables (i.e. m = 3) 

Total no. of independent variables = n = 14 

No. of Π terms = n – m = 14 - 3 = 11 

ΠD1 = f1 (Π1, Π2, Π3, Π4, Π5, Π6, Π7, Π8, Π9, Π10, Π11, Π12, Π13, Π14, Π15,) = 0 

After following the procedure of dimensional analysis and after reduction of variable the following formulas for 

each independent Pi terms were found that are,  

Table no 2, pi Terms Equations After Reduction of Veriable for Each Independent Pi Terms  

pi terms pi terms equations Description 

 
 

The term related to energy of flywheel 

 
 

The term related to angular speed of flywheel 

 
 

The term related to time required to speed up 

the flywheel 

  The term related to gear ratio 

 
 

The term related to elasticity of materials 

 
 

Machine‟s geometrical parameters 

  The term related to cutting angle of cutter 

  Number of cutting blades 

Likewise for each dependent Pi terms the pi terms were found that are,  

Table no 3, pi Terms Equations for Each Dependent Pi Terms  

pi terms pi terms equations 

 

 

 
 

 
 

So as we know,  ΠD1 = f1 (Π1, Π2, Π3, Π4, Π5, Π6, Π7, Π8,) = 0 

ΠD2 = f1 (Π1, Π2, Π3, Π4, Π5, Π6, Π7, Π8,) = 0 

ΠD3 = f1 (Π1, Π2, Π3, Π4, Π5, Π6, Π7, Π8,) = 0 

 

 

 

V. FORMING MATHEMATICAL EQUATION FOR EACH DEPENDENT PI TERMS 
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 For Processing Time (tp) 

=  

 

 For Output weight of chips produced (Wo) 

=  

 

 For Average Resistive Torque (Tr) 

=  

 
 

VI. DEVELOPING THE MODEL FOR DEPENDENT PI TERM 

6.1 D1 Processing Time, tp 

Generalized experimental models for predicting processing time for Pigeon Pea stalk chipping process by 

human powered flywheel motor has been established. 

D1 = k1 x (1)a1 x (2)b1 x (3)c1 x (4)d1 x (5)e1 x (6)f1 x (7)g1 x (8)h1 

The values of exponential a1, b1, c1, d1, e1, f1, g1, h1 are established, considering exponential relationship 

between dependent pi term tp and Independent  terms 1, 2, 3, 4, 5, 6, 7, 8 independently taken one at 

a time, on the basic of data collected through classical experimentation. There are nine unknown terms in the 

above equation. These are curve fitting constant K1 and indices a1, b1, c1, d1, e1, f1, g1, h1. To get the values 

of these unknown we need minimum nine sets of values of (1, 2, 3, 4, 5, 6, 7, 8). Taking log on the 

both sides of equation for D1, to get eight unknown terms in the equations, 

Log D1 = log k1+ a1log 1+ b1log 2+ c1log 3 + d1log 4 + e1log 5 + f1log 6 + g1log 7 + h1log 8   

Let,    Z1= log D1, K1 = log k1, A = log 1, B = log 2, C = log 3, D =  log 4, E = log 5, F = log 6    G 

= log 7, H = log 8, Putting the values in equations the same can be written as   

Z1 = K1+ a1 A + b1 B + c1 C + d1 D + e1 E + f1 F + g1G + h1H 

This represents a regression hyper plane. To determine the regression hyper plane, determine a1, b1, c1, d1, e1, 

f1, g1 and h1in above equation so that, 

Z1 = nK1 + a1*A + b1*B + c1*C + d1* D + e1*E + f1*F + g1*G  + h1*H 
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Z1*A = K1*A +a1*A*A + b1*B*A + c1*C*A + d1* D*A + e1*E*A+f1*F*A + g1*G*A  + 

h1*H*A 

Z1*B = K1*B +a1*A*B + b1*B*B + c1*C*B + d1* D*B + e1*E*B+f1*F*B + g1*G*B + 

h1*H*B   

Z1*C = K1*C +a1*A*C+ b1*B*C + c1*C*C + d1* D*C + e1*E*C+f1*F*C+ g1*G*C + 

h1*H*C   

Z1*D = K1*D +a1*A*D + b1*B*D + c1*C*D + d1* D*D + e1*E*D+f1*F*D+g1*G*D + 

h1*H*D   

Z1*E = K1*E +a1*A*E + b1*B*E + c1*C*E + d1* D*E + e1*E*E+f1*F*E + g1*G*E + 

h1*H*E   

Z1*F = K1*F +a1*A*F + b1*B*F + c1*C*F + d1* D*F + e1*E*F+f1*F*F + g1*G*F + h1*H*F   

Z1*G = K1*G +a1*A*G + b1*B*G + c1*C*G +d1* D*G +e1*E*G+f1*F*G+g1*G*G + 

h1*H*G   

Z1*H = K1*H +a1*A*G + b1*B*G + c1*C*G +d1* D*G +e1*E*G+f1*F*G+g1*G*G + 

h1*H*H   

The matrix method of solving these equations using „MS - EXCEL‟ is given below. 

W = 9 x 9 matrix of the multipliers of K1, a1, b1, c1, d1, e1, f1, g1 and h1              

P1 = 9 x 1 matrix of the terms on L H S and 

X1 = 9 x 1 matrix of solutions of values of K1, a1, b1, c1, d1, e1, f1 g1 and h1 

Then, the matrix obtained is given by, 









































































































1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

1

1

h

g

f

e

d

c

b

a

K

x

H

G

FH

FG

EH

EG

DH

DG

CH

CG

BH

BG

AH

AG

H

G
GFFEFDFCFBFAFF

GEFEEDECEBEAEE

GDFDEDDCDBDADD

GCFCECDCCBCACC

GBFBEBDBCBBABB

GAFAEADACABAAA

GFEDCBAn

H

G
F

E

D

C

B

A

xZ

 

246.25  72.0 -310.5 6.4 230.6 -33.2 -127.1 306.7 -8.8 34.4  K1 

-1058.1  -310.5 1357.7 -28.2 -990.6 143.4 548.3 -1298.1 37.8 -148.2  a1 

22.00  6.4 -28.2 1.9 20.5 -2.9 -11.2 23.0 -0.8 3.0  b1 

789.45 = 230.6 -990.6 20.5 739.7 -106.8 -407.1 986.7 -28.2 110.0  c1 

-113.69  -33.2 143.4 -2.9 -106.8 16.4 58.7 -141.6 4.1 -15.9 X d1 

-434.84  -127.1 548.3 -11.2 -407.1 58.7 224.5 -541.6 15.5 -60.7  e1 

1053.30  306.7 -1298.1 23.0 986.7 -141.6 -541.6 1347.5 -37.4 146.3  f1 

-29.94  -8.8 37.8 -0.8 -28.2 4.1 15.5 -37.4 2.2 -4.2  g1 

117.49  34.4 -148.2 3.0 110.0 -15.9 -60.7 146.3 -4.2 16.4  h1 

 

After solving above matrix value of K1 and indices are found to be for a1, b1, c1, d1, e1, f1, g1, h1 are as 

follows 

K1 a1 b1 c1 d1 e1 f1 g1 h1 
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2.305 0.104 0.537 -0.041 -0.052 -0.125 0.099 0.088 2.000 

But K1 is log value so to convert into normal value taking antilog of K1 

Antilog (2.305) = 201.8 

Hence the model for dependent term D1 i.e. Processing Time, tp is 

D1 = k1 x (1)
a1 

x
 
(2)

b1 
x

 
(3)

c1 
x

 
(4)

d1 
x

 
(5)

e1 
x

 
(6)

f1 
x (7)

g1 
x (8)

h1 
  

 

 

 

6.2 D2, Output Weight of Chips Produced 

D2 = f (1, 2, 3, 4, 5, 6, 7, 8) 

D2 = k2 x (1)a2 x (2)b2 x (3)c2 x (4)d2 x (5)e2 x (6)f2 x (7)g2 x (8)h2 

D2= k2 x (1)a2 x (2)b2 x (3)c2 x (4)d2 x (5)e2 x (6)f2 x (7)g2 x (8)h2     

Taking log on the both sides of equation for D2, to get eight unknown terms in the equations, 

Log D21 = log k2+ a2log 1+ b2log 2+ c2log 3 + d2log 4 + e2log 5 + f2log 6 + g2log 7 + h2log 8                                                                                                                        

By the same steps, the matrix obtained is given by, 

-466.91  72.0 -310.5 6.4 230.6 -33.2 -127.1 306.7 -8.8 34.4  K2 

2025.33  -310.5 1357.7 -28.2 -990.6 143.4 548.3 -1298.1 37.8 -148.  a2 

-41.98  6.4 -28.2 1.9 20.5 -2.9 -11.2 23.0 -0.8 3.0  b2 

-1492.8 = 230.6 -990.6 20.5 739.7 -106.8 -407.1 986.7 -28.2 110.0  c2 

215.51  -33.2 143.4 -2.9 -106.8 16.4 58.7 -141.6 4.1 -15.9 X d2 

824.47  -127.1 548.3 -11.2 -407.1 58.7 224.5 -541.6 15.5 -60.7  e2 

-1972.7  306.7 -1298.1 23.0 986.7 -141.6 -541.6 1347.5 -37.4 146.3  f2 

56.97  -8.8 37.8 -0.8 -28.2 4.1 15.5 -37.4 2.2 -4.2  g2 

-222.77  34.4 -148.2 3.0 110.0 -15.9 -60.7 146.3 -4.2 16.4  h2 

 

After solving above matrix value of K2 and indices are found to be for a2, b2, c2, d2, e2, f2, g2, h2 are as 

follows 

K2 a2 b2 c2 d2 e2 f2 g2 h2 

-7.602 -0.007 1.055 -0.002 0.013 -1.375 0.510 0.022 -7.500 

But K2 is log value so to convert into normal value, taking antilog of K2 

Antilog (-7.602) = 2.50E-08 

Hence the model for dependent term D2 

D2 = k1 x (1)a2 x (2)b2 x (3)c2 x (4)d2 x (5)e2 x (6)f2 x (7)g2 x (8)h2 
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6.3 D3, Average Resistive torque, Travg 

D3 = f (1, 2, 3, 4, 5, 6, 7, 8) 

D3= k3 x (1)a3 x (2)b3 x (3)c3x (4)d3 x (5)e3 x (6)f3x (7)g3 x (8)h3 

D3= k3 x (1)a3 x (2)b3 x (3)c3x (4)d3 x (5)e3 x (6)f3x (7)g3 x (8)h3    

Taking log on the both sides of equation for D3, to get eight unknown terms in the equations, 

Log D3 = log k3+ a3log 1+ b3log 2+ c3log 3 + d3log 4 + e3log 5 + f3log 6 + g3log 7 + h3log 8 

By the same steps, the matrix obtained is given by, 

-241.03  72.0 -310.5 6.4 230.6 -33.2 -127.1 306.7 -8.8 34.4  K3 

1054.47  -310.5 1357.7 -28.2 -990.6 143.4 548.3 -1298.1 37.8 -148.  a3 

-23.62  6.4 -28.2 1.9 20.5 -2.9 -11.2 23.0 -0.8 3.0  b3 

-768.54 = 230.6 -990.6 20.5 739.7 -106.8 -407.1 986.7 -28.2 110.0  c3 

109.53  -33.2 143.4 -2.9 -106.8 16.4 58.7 -141.6 4.1 -15.9 X d3 

425.62  -127.1 548.3 -11.2 -407.1 58.7 224.5 -541.6 15.5 -60.7  e3 

-1002.4  306.7 -1298.1 23.0 986.7 -141.6 -541.6 1347.5 -37.4 146.3  f3 

29.39  -8.8 37.8 -0.8 -28.2 4.1 15.5 -37.4 2.2 -4.2  g3 

-115.00  34.4 -148.2 3.0 110.0 -15.9 -60.7 146.3 -4.2 16.4  h3 

 

After solving above matrix value of K3 and indices are found to be for a3, b3, c3, d3, e3, f3, g3, h3 are as 

follows 

K3 a3 b3 c3 d3 e3 f3 g3 h3 

-6.710 -0.107 0.250 0.179 -1.491 -1.313 0.669 -0.002 -7.500 

But K3 is log value so to convert into normal value, taking antilog of K3 

Antilog (-6.710) = 1.95E-07 

Hence the model for dependent term D3 

D3 = k1 x (1)
a3 

x
 
(2)

b3 
x

 
(3)

c3 
x

 
(4)

d3 
x

 
(5)

e3 
x

 
(6)

f3 
x (7)

g3
 x (8)

h3 
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VII. CONCLUSION 

 

1. Thus the experimental data based model are established for formulation of the mathematical model in reduced 

or compact mode in order to make the complete experimentation process less time taking having generation of 

optimum data. The dimensionless π terms have provided the idea about combined effect of process parameters 

in that π terms. A simple change in one process parameter in the group helps the manufacturer to maintain the 

required tp, Wo and Tr values so that the productivity is increased. 

2. The mathematical models developed with dimensional analysis for different sizes of wood chips can be 

effectively utilized for chipping operations. 

3. The computed selection of wood chipping process parameters by dimensional analysis provides effective 

guidelines to the manufacturing engineers so that they can minimize tp, Wo and Tr for higher performances. 

4. The models have been formulated mathematically for the Indian conditions. The comparison of values of 

dependent term obtained from experimental data, mathematical model, it seems that the mathematical models 

can be successfully used for the computation of dependent terms for a given set of independent terms. Indian 

industries can use the data for calculation cutting forces and power estimation for wood chipping machines. 
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ABSTRACT 

This study represents simulation of hollow circular composite beam by using Monte Carlo method. A three 

dimensional static analysis of large displacement type has been carried out. Finite element analysis of hollow 

circular composite structure has been carried out and uncertainty in Maximum Deflection is analyzed. 

Maximum Deflection was objective function. Beam length, beam radius, elasticmodulus, shear modulus and 

Poisson ratio of epoxy graphitein XY,YZ,XZ, ply angles of hollow circular section and force are randomly 

varied within effective range and their effect on Maximum Deflection has been analyzed. In order to validate the 

results, one loop of simulation is benchmarked from results in literature. Ultimately, best set of probabilistic 

design variable is proposed to reduce Maximum Deflection under static loading condition. 

 

Keywords: Hollow Circular Beam, Monte Carlo Simulation. 

 

I. INTRODUCTION 

 

Composite materials have found increasing use in aerospace and civil engineering construction. One of the 

common areas of application is panels and hollow circulars construction where composite materials with complex 

lay-ups are used. The hollow composite properties can be improved when composite materials are used: specific 

strength, specific stiffness, weight, and fatigue life. The thin-walled beams of open cross-sections are used 

extensively in space systems as space erectable booms installed on spacecraft; in aeronautical industry both as 

direct load-carrying members and as stiffener members. In addition, they are used as well in marine and civil 

engineering, whereas the I-beams, in the fabrication of flex beams of bearing less helicopter rotor [1].Thin-walled 

structures are integral part of an aircraft [2]. That is the reason why many researchers consider it in their studies 

and published it in scholarly articles. Chan and his students focused on thin-walled beams with different cross-

sections. Among their studies, Chan and Dermirhan [3] considered first a circular cross section thin-walled 

composite beam. They developed a new and simple closed-form method to calculate it’s bending stiffness. Then, 

Lin and Chan [4] continued the work with an elliptical cross section thin-walled composite beam. Later, Syed and 

Chan [5] included hat-sectioned composite beams. And most recently, Rao and Chan [6] expanded the work to 

consider laminated tapered tubes. Ascione et al. [7] presented a method that formulates one-dimensional 

kinematical model that is able to study the static behavior reinforcedpolymer thin-walled beams. It’s well known 
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that the statics of composite beam is strongly influenced by shear deformability because of the low values of the 

elastic shear module. Such a feature cannot be analyzed byVlasov’s theory, which assumes that the shear strains 

are negligible along the middle line of the cross-section. Ferrero et al. [8] proposed that the stress field in thin-

walled composite beams due to a twisting moment is not correctly modeled by classical analytical theories, so 

numerical modeling is essential. Therefore, they developed a method with a simple way of determining stress and 

stiffness in this type ofstructures where the constrained warping effect can be taken into account. They worked 

with both open and closed cross sections. Also, to check the validity of the method for structures made of 

composite materials, a beam with thin, composite walls were studied. Wu et al. [9] presented a procedure for 

analyzing the mechanical behavior of laminated thin-walled composite box beam under torsional load without 

external restraint. Some analysis has been formulated to analyzed composite box beam with varying levels of 

assumptions [10-13]. Therefore, analysis of hollowcircular composite under varying loading condition is key to 

improve the design and provide good agreement in results. 

 

II. SIMULATION 

 

The Monte Carlo Simulation method is the most common and traditional method for a probabilistic analysis [14]. 

This method simulates how virtual components behave the way they are built. Present work uses FEM package 

ANSYS for analyses of composite beam of hollow circularshape. All input parameter for base model are given in 

table1. Element selected for meshing the geometry of the specimen is shell 181.Material properties of epoxy 

graphite are entered. Figure 1 shows meshed model contains 1178 number of nodesand1162 number of elements. 

                    

Figure 1:  Meshed Model of Composite With              Figure 2: Meshed geometry with 

           SHELL 181 Elements .                                                Boundary Conditions 

The mesh size is reasonably small to obtain fairly accurate results. Figure 2 shows model with applied loads and 

boundary conditions, stressed model and deformed shape. Geometry is meshed with element size 1mm.Mapped 

type of meshing is used. Meshed model of specimen is shown in above figure 2, 
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Table 1: Input Parameter Specifications [15] 

Geometry 

Length = 1524 mm 

OD= 101.6 mm 

twall= 15.2 mm 

Material 

E11 = 146.85 GPa 

E22 = E33 = 11.03 GPa 

G12 = G13 = 6.21 GPa 

G23 = 3.86 GPa 

12 = 13 = 0.28 

23 = 0.5 

tlayer = 0.127 mm 

θ=[+2030/-7030]s 

Load 4.45 KN 

 

III. RESULTS AND DISCUSSION FOR BASELINE MODEL 

 

 

Figure 3: Contour Plot of Maximum Deflection Distribution 

Figure 3 shows Maximum Deflection distribution and displacement in composite hallow circular beam. Scatter 

plot is obtained at end of static analysis. Maximum value of Maximum Deflection is 192.007 N/mm
2
 and 

deflection is 29.35mm and it is observed in the region at the end of beam. Base line model selected for 

displacement which is selected and validated from results in literature [15]. 

Table 2: Comparison of Literature and ANSYS results [15] 

Hollowcircular 

beam 

Displacement  (mm) 

Literature  Current 

study 

% 

Error 

30.00 29.35 2.17 
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IV. PROBABILISTIC DESIGN SYSTEM FOR HOLLOW CIRCULAR BEAM 

 

Probabilistic design system is used to determine the effect of one or more variables on the out come of Hollow 

Circular beam analysis.  Present work considers: 

 Geometric parameters: Length, Radius. 

 Material parameters: Young modulus, Poission ratio and Shear modulus in respective direction. 

 Composite properties: Layer thickness and Orientation angles. 

 Load parameters: Tip load. 

Table 3: Parameters Used in Probabilistic Design of Hollowcircular Beam 

Parameter Mean  

 

Standard 

Deviation 

Length 1524 mm 15.24 

Radius 50.8 mm 2.54 

EXX 146.85e3 

MPa 

14685 MPa 

EYY=EZZ 11.03e3 

MPa 

1103 MPa 

PRXY=PRXZ 0.28 0.056 

PRYZ 0.50 0.1 

GXY=GXZ 6.21e3 MPa 621 MPa 

GYZ 6.21e3 MPa 621 MPa 

Layer Thickness 0.127 0.0127 

1 20 deg 2.0 deg 

2 -70 deg 7.0 deg 

Force -4.45e3 N 4.45e2 N 

All the parameters are considered as varying with Gaussian ( or Normal ) distribution (see Table 3). Baseline 

model inputs for beam are used as discussed in simulation section. Using uncertainties as stated above, 

probabilistic design system is performed  using ANSYS to know sensitivity of each parameter on Maximum 

Deflection. PDS within ANSYS uses Monte Carlo Simulation approach and analysis was looped through 1000 

sample points considering the variations defined in the input variables and the corresponding static  analysis of 

the output parameters.After creating parametric model, analysis file for Circular composite beam has been 

created. The analysis file has been created for use during the probabilistic analysis. It is a parametric model of 

the problem geometry, materials, and loads. Within the analysis file, input variables are initialized and output 

variables are retrieved.  

This section presents result of probabilistic design for Circular  composite beam.  Figures 4 to 18 show Scatter 

plots of each input and output parameters. Scatter plots show uncertainty in Maximum Deflection. Polynomial 

distribution of C1 powers is indicated by red colored line. As degree of polynomial distribution is small, there is 

more   uncertainty in Maximum Deflection. If linear correlation coefficient of scatter plot is small then there is 
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less uncertainty in Maximum Deflection and if larger then there is more   uncertainty in Maximum Deflection. 

Similarly it is also same for rank order correlation coefficient. 

 

Figure4 : Scatter Plot of  Maximum Deflection vs Beam Radius of Hollow Circular Composite 

Beam 

 

Figure 5: Scatter Plot of  Maximum Deflection vs Beam Length of Hollow Circular Composite 

Beam 

 

Figure 6:  Scatter Plot  of  Maximum Deflection vs  EXX of Hollow Circular Composite E 
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Figure 7: Scatter Plot of  Maximum Deflection vs EYY of Hollow Circular Composite Beam 

 

Figure 8:Scatter Plot of  Maximum Deflection vs EZZ of Hollow Circular Composite Beam 

 

Figure 9: Scatter Plot of  Maximum Deflection vs PRXY of Hollow Circular Composite Beam 
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Figure 10: Scatter Plot of  Maximum Deflection vs PRYY of Hollow Circular Composite Beam 

 

Figure 11: Scatter Plot of  Maximum Deflection vs PRXZ of Hollow Circular Composite Beam 

 

Figure 12 Scatter Plot of  Maximum Deflection vs GYZ of Hollow Circular Composite Beam 
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Figure 13: Scatter Plot of  Maximum Deflection vs GXY of Hollow Circular Composite Beam 

 

Figure 14: Scatter Plot of  Maximum Deflection vs GXZ of Hollow Circular Composite Beam 

 

Figure 15: Scatter Plot of  Maximum Deflection vs Ply Thickness of Hollow Circular Composite 

Beam

 

Figure 16: Scatter Plot of  Maximum Deflection vs Ply Angle1 (THETA1) of Hollow Circular 

Composite Beam 
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Figure 17: Scatter Plot of  Maximum Deflection vs Ply Angle2 (THETA2) of Hollow Circular 

Composite Beam 

 

Figure 18: Scatter Plot of  Maximum Deflection vs Load of Hollow Circular Composite Beam 

 

Figure 19: Histogram of Output Parameter Maximum Deflection of Hollow Circular Composite 

Beam 

 

Figure 19 shows variatiation in Maximum Deflection due to combined variation in various input parameters. 

Maximum Deflection varies between The cumulative distribution curve for deflection shows minimum 10 mm 

and maximum 70 mm.. Although all input parameters vary using normal distribution function but output 

parameters do not follow same. It can be seen from values of Kurtosis and Skewness. Value of skewness 

deviates from zero. 
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Figure 20: 95% Confidence Interval for Maximum Deflection of Hollow Circular Composite 

Beam 

Beams are typically designed to fulfill certain design criteria based on the output parameters. For example, a 

design for Maximum Deflection  will be above or below a certain limit, yet, the cumulative distribution curve 

for Maximum The cumulative distribution curve for deflection shows minimum 10 mm and maximum 70 mm. 

Probability of having deflection more than 35 mm is below 50%  (see Figure 20).   

The line in middle is the probability P that the maximum  Maximum Deflection remains lower than a certain 

limit value with 95% confidence interval. The confidence interval quantifies the accuracy of the probability 

results. After the reliability of the beam  has been quantified, it may happen that the resulting value is not 

sufficient. The answer to the question which input variables should be addressed to achieve a robust design and 

improve the quality; can be derived from probabilistic sensitivity diagrams plot. 

The result of the proposed method is Spearman rank-order correlation to determine which random parameters 

are mostsignificant in affecting the uncertainty of the design. The sensitivity analysis results obtained are shown 

in Fig. 21 The sensitivities are given as relative values (bar chart) and relative to each other (pie chart).  

 Beam radius 

 Orientation angle – 70 deg 

 Tip load 

 Ply thickness 

 Shear modulus in XY 

 Beam length 

 

Figure 21: Sensitivity Plot for Maximum Deflection 
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V. CONCLUSION 

 

The influence of the design parameters on Maximum Deflection under variable loading condition is studied. The 

conclusions obtained are summarized as follows. 

- Baseline analysis deflection results perfectly match with literature results for above case and percentage error 

is less than 3%. 

-Successfully carried out probabilistic analysis to study effect of input uncertainties on Maximum Deflection of 

static analysis forcircularcomposite beam. From analysis it appears that not all input uncertainties affect 

Maximum Deflection. 

o Co-relation coefficients and rank order coefficients of selected parameters are obtained to know the 

relationship between Maximum Deflection and design variables. 

o In Monte Carlo simulation, it was observed that maximum probable value of The cumulative distribution 

curve for deflection shows minimum 10 mm and maximum 70 mm. 
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ABSTRACT 

Image forgery means manipulating digital image to hide some important and key information from the image. 

Many times the forgery is done so meticulously that it is very difficult to identify the edited region from the 

original image. This papers surveys different types of active forgery techniques viz digital signature and digital 

watermarking and also different passive image forgeries viz copy-move forgery, image splicing, image 

retouching, and lighting condition.  

s 

Keywords: Digital Image Forgery, Active Authentication, Passive Authentication, Copy-Move 

Forgery, Image Splicing, Image Retouching, Lightning Condition 

 

I. INTRODUCTION TO DIGITAL IMAGE FORGERY 

 

Availability of low cost hardware and many advanced software tools has increased image forgeries in recent 

years. Moreover, these software works so well that it is very difficult to trace the forgeries in an image and so no 

image can be taken for granted for its originality. Due to this only images are not considered as evidence in the 

Indian legal system. Image forensics is a field of Digital forensics developed significantly to battle this problem 

and provide a tool to authenticate digital image. 

 

II. CLASSIFICATION OF TYPES OF FORGERY AUTHENTICATIONS 

 

For authentication of images several methods have been developed. These methods are broadly categorized into 

two classes: Active authentication and Passive authentication. 
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III. ACTIVE AUTHENTICATION  

 

In active authentication techniques prior information about the image is indispensable to the process of 

authentication. It is concerned with data hiding where some code is embedded into the image at the time of 

generation. Verifying this code authenticates the originality of image. Active authentication methods are further 

classified into two types digital watermarking and digital signatures. Digital water marks are embedded into the 

images at the time of image acquisition or in processing stage and digital signatures embed some secondary 

information, usually extracted from image, at the acquisition end into the image. The main drawback of these 

approaches remains that they are to be inserted into the images at the time of recording using special equipments 

thus prior information about image becomes indispensable. 

 

IV. PASSIVE AUTHENTICATION 

 

Passive authentication also called image forensics is the process of authenticating images with no requirement of 

prior information just the image itself. Passive techniques are based on the assumption that even though 

tampering may not leave any visual trace but they are likely to alter the underlying statistics. It is these 

inconsistencies that are used to detect the tampering. Passive techniques are further classified as forgery 

dependent methods and forgery independent methods.  

Forgery dependent detection methods are designed to detect only certain type of forgeries such as copy-move 

and splicing which are dependent on the type of forgery carried out on the image while as forgery independent 

methods detect forgeries independent of forgery type but based on artifact traces left during process of re-

sampling & due to lighting inconsistencies. The main objective of passive detection technique remains to 

classify a given image as original or tampered. Most of the existing techniques extract features from image after 

that select a suitable classifier and then classify the features. 
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V. DIFFERENT TYPES OF IMAGE FORGERIES 

 

Image forgeries are broadly categorized into, 

5.1 Copy-move forgery  

Copy-move is one of the most widespread image tampering technique, also it is very difficult to identify this 

type forgery as the copied image is taken from the same image. “In Copy-Move image forgery, a part of the 

image is copied and pasted to another part of the same image. It simply requires the pasting of image blocks in 

same image and hiding important information or object from the image.”
 [ HYPERLINK \l "Kau13" 1 ] This method 

involves copying of some area of an image superimposing it on some other area of the same image.  

 

Image source
1]}

 

As the area copied belongs to the same image, the dynamic range and color remains will be same as the other 

part of image. Copy-move forgery is usually done to either hide some part of the image of to show some part of 

the image multiple times. Copy-move forgery detection aims at detecting the same or extremely similar areas 

and a lot of methods have been proposed to solve this problem. Generally, these detection methods are 

summarized into two categories: block matching-based and point matching-based. When creating a Copy-move 

forgery, it is often necessary to add or remove important features from an image. To carry out such forensic 

analysis, various technological instruments have been developed. 

 

5.2 Image Splicing  

“Image splicing is a technology of image compositing by combining image fragments from the same or different 

images without further post-processing such as smoothing of boundaries among different fragments.”
 [ 

HYPERLINK \l "Zha08" 2 ]  

Image splicing forgery involves composition or merging of two or more images changing the original image 

significantly to produce a forged image. In case images with differing background are merged then it becomes 

very difficult to make the borders and boundaries indiscernible. Splicing detection is a difficult problem 

whereby the composite regions are investigated by a variety of methods. Abrupt changes between different areas 

that are combined and their backgrounds provide valuable traces to detect splicing in the image under 

consideration. 
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Image source 
3]}

 

In order to get a large field of view image, we need to establish visual correlation among the images which were 

acquired by cameras placed at different locations. Via matching principle, we should com-pare the level of 

similarity between the target area and the same size area from the different search area in images, then we need 

to identify the position, where is the highest level of similarity. The position viewed as the best splicing position. 

Selecting two images from the images captured by cameras, then two sets of pixels were selected at intervals of 

a certain distance in horizontal direction, which is in the overlap of the first image. The gray ratio values of the 

two sets of pixels will be used as the reference template, and the best matching position from the overlap of the 

second image was searched. Because the gray values of some area in different images are close, if the reference 

template was selected improperly, it is easy to match wrongly. 

 

5.3 Image Retouching  

“In Image Retouching, the images are less modified. It just enhances some features of the image. There are 

several subtypes of digital image retouching, mainly technical retouching and creative retouching.”
 [ HYPERLINK 

\l "Bur14" 4 ]  

Image is carried out to either reduce or improve certain features of the image. Retouching may require rotation, 

scaling, or stretching of an image before combining it with other image. It is very common type of image change 

and done very frequently commercials. Cloning of the part of the image is also very common in image 

retouching. The detection is very difficult as there is no radical change in the different parts of the image 

 

Image Source:
4]}
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One conservative view on retouching is that it is always an altering of reality, and that a retouched picture is not 

a “photograph” in the true sense of the word. On the one hand I can understand these purists, as a truly good 

photo needs hardly any edits, except perhaps for a contrast adjustment. On the other hand, ultimately, there is 

nothing despicable about retouching. Even in the days of film photography, retouching was one way to get rid of 

photo defects (dust, hair, etc.). Then as now, retouching was a process, a series of steps to improve a picture. For 

film, the steps most often included dodging, following by ink retouching (for black and white photos). In our 

digital age, retouching can mean practically any operation that somehow changes the feel of a picture—from use 

of a clone stamp to red eye correction to things like combining two pictures into one. 

 

5.4 Lighting Condition  

Now days the image forgery is very common where two movie stars are shown romantically involved. This type 

of forgery can be easily done by splicing two different images together. Often such spliced images are from 

different scene and having different lightning conditions and so it is very difficult for image forger to match 

exact lightning condition of one image with other. Such variation in lighting conditions can be used to identify 

the tempering in the image. “Many times the image splicing is done with such a precision that it is visually 

impossible to identify different lightning conditions in the combined image. To the extent that the direction of 

the light source can be estimated for different objects/people in an image, inconsistencies in the lighting 

direction can be used as evidence of digital tampering.”
 [ HYPERLINK \l "Joh05" 5 ]  

As the combined tempered images are from different lighting conditions, the lightning condition of combined 

photograph might not be matching. This lighting inconsistency in the merged image can be used for the 

identification of image tampering. By approximating the direction of light source for different objects or people 

in an image, discrepancies in lighting are discovered in the image and alteration can be detected. 

 

Image Source: 
5]}

 

 

VI. CONCLUSION 

 

Image forgery is a treat big threat as new and new tools are available with cheaper price for forging digital 

image. As there are many types of image forgeries, viz, copy-move forgery, image splicing, image retouching, 

and lighting condition, it is very difficult to have a image forgery identification techniques which applies to all 
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types of forgeries. There are few forgeries like copy-move forgery, image retouching and image splicing, which 

are intentionally done with malafide intentions while use of lightning conditions is mostly done for enhancing 

image or to remove noise came due to bad image source of error while image capturing.  
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ABSTRACT 

Technology advances, scenarios change, growth is exponential, and every day brings a new challenge – 

wondering how to incorporate these changing scenarios in the field of Library Science to make it possible and 

to make it possible to provide leadership with the help of cutting edge technologies. The basic human tendency 

is innovation and leadership – “The best innovation is the best leader”. Today we need to include ultra-modern 

technologies into Library Science to enhance the users’ experience by integrating best practices of upcoming 

technologies like security, cloud computing, data mining, big data etc. New digital collections are stored in the 

cloud and other mobile social networks in developing bleeding-edge reality applications. Such ultra-popular 

technologies and apps are combined with the availability of affordable services and the evolution and adoption 

to build communities, to store and analyze large collections of data, create digital collections, and access 

information and services in ways never thought before. 

As data grows big, the task of Librarian becomes complex and forces to  think in ultra new age and to focus 

most wanted concerns such as security, mining of the content, implementation of the most advanced search 

techniques and tools, enhanced and scalable storage, etc. A new challenge has been evolved through social 

media networks to share, like or unlike content in all the forms such as plain text, documents, files, audio, video 

and many more. As we see these are new challenges in different other ways to be faced and provide quick 

solutions to give ever better experiences to the user. 

 

Keywords: Open Access, New Age Library Science, Digital Library and Ultra Modern Technology, 

Library Digitization with Cloud Resources, Libraries in Digital Format with Big Data, Social 

Media and Web in Library Science 

 

I. INTRODUCTION 

 

The modern digital library must be equipped with recent inventions like cloud storage services, privacy 

preserving in cloud storage systems, and an efficient searching tool that can infer user search goals using click 

through logs. Also there is a considerable focus on Big Data Analytics, but it suggests complete changes in the 

storage and retrieving process, which needs every aspect in the existing system to be migrated into the new 

technology. 

 

1.1 Cloud Storage Systems 

Cloud Computing is seen by many as the next big paradigm shift in information technology. The countless of 

new cloud commercial solutions indicates that the cloud is being widely accepted. The benefits of moving to the 
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cloud have already been discussed in multiple texts, e.g., [1]. The question that still needs to be answered is 

whether or not a secure transition to the cloud is possible for digital libraries that require data confidentiality. 

Cloud security is a topic with many sides [2], but we focus on storage and security from the user perspective of 

a public cloud [3], a digital library, a company, governmental organization or other. The reason of alarm has its 

root into the deep changes that the cloud paradigm brings to information technology. The most relevant change 

is that the user relinquishes control of its data to the cloud provider, which stores and processes it in its own data 

centers. The user may hesitate to trust the cloud provider and/or the foggy legal situation of data in the cloud. 

One of the most fundamental services offered by cloud providers is data storage. Let us consider a practical data 

application. A university digital library allows its members in the same group or department to store and share 

files in the cloud. By utilizing the cloud, the members can be completely released from the troublesome local 

data storage and maintenance. However, it also poses a significant risk to the confidentiality of those stored 

files. Specifically, the cloud servers managed by cloud providers are not fully trusted by users while the data 

files stored in the cloud may be sensitive and confidential. To preserve data privacy, a basic solution is to 

encrypt data files, and then upload the encrypted data into the cloud [4]. Unfortunately, designing an efficient 

and secure data sharing scheme for groups in the cloud is not an easy task due to the following challenging 

issues. 

Cloud providers are aware of the malicious insider threat and argue that they have solutions to mitigate the 

problem [5]. A first solution is not to allow physical access to the servers. However, most attacks are done 

remotely, and they do not require physical access. A second mechanism is a zero tolerance policy for insiders 

who access the data stored in the cloud. This measure only takes place after the attack has happened, which is 

not enough, for instance, in the case of an attacker that was fired or left voluntarily. For example a person who 

involved in developing a e-governance system or invent similar kind of the system that will automate country’s 

most crucial activities like citizen services, security services, e-governance, police services, etc. Now think that 

this person turns against may create a disaster because he may have all access codes and even some of the loop 

holes in system. 

The third mechanism consists in logging all accesses to the servers where the users’ data is stored. These logs 

are later used for internal audits, to find out if employees are behaving according to privacy policies. Again, this 

solution only detects the attack after it happens, which may be too late. All these mechanisms are important and 

should be deployed, but they are not enough to prevent any of the attacks. 

Scalability is one of its kinds in digital library environment in the areas of storage and memberships. This means 

increasing quantities in exponential for both data and subscriber groups, in such scenario the digital library must 

handle both in balanced manner by privacy preserving for data owners who are contributing their content in 

digital library. As we already raised this issue by mitigating through security framework is not enough 

protection for which we need to integrate privacy preserving rules. 

The digital library must have an efficient internal search engine and click through log maintenance to 

understand user search goals only we can deliver the content to the user with an accelerated accuracy. At the 

same time protection to the user’s sensitive data such as profiles, user login details, security keys, etc to be 

provided when other social website (facebook, twitter, linkedin and etc.) subscribers are integrated with in the 

digital library system. Also it must have a method to analyze the subscriber behavior. To infer the user goals by 
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clustering, feedback sessions are proposed. Clustering the feedbacks can effectively reflect the user needs. So 

the user expectations can be obtained conveniently from the ratings. 

Many works about user search goals analysis have been investigated. In the case of search engine, the number of 

diverse user search goals for a query and depicting each goal with some keywords automatically [6]. Here the 

feedback sessions are formed with the series of both clicked and un-clicked URLs and ends with the last URL 

that was clicked in a session from user click-through logs. [7], [8], [9], [10], [11] Demonstrate the use of logs in 

search engine, the user goal can also be inferred by using the click through data [12], [13]. It is more efficient to 

analyze the feedback sessions than to analyze the search results or clicked URLs directly. [14], [15] Illustration 

of the work of inferring goals in search engine using click through data. Users provide their own outcome and 

then answer questions that may be predictive of that outcome [16]. Models are constructed against the growing 

dataset that predict each user’s behavioral outcome. Users pose their own questions when it is answered by other 

users, then in the modeling process it becomes new independent variables. 

The rest of the paper presents the study in three sections where each section explains the importance of most 

wanted technologies to be integrated into digital libraries. In section 1 we study about cloud computing 

technologies and its importance to be used in digital library. The section 2 presents the security framework to be 

build around the digital library content and subscription groups. We also propose to add data mining techniques 

to understand user search goals and provide prioritized search results in section 3. 

 

II. CLOUD COMPUTING SECURITY IN DIGITAL LIBRARY 

 

To achieve secure data sharing for dynamic groups in the cloud, we expect to combine the group signature and 

dynamic broadcast encryption techniques. Specially, the group signature scheme enables users to anonymously 

use the cloud resources, and the dynamic broadcast encryption technique allows data owners to securely share 

their data files with others including new joining users. 

Unfortunately, each user has to compute revocation parameters to protect the confidentiality from the revoked 

users in the dynamic broadcast encryption scheme, which results in that both the computational overhead of the 

encryption and the size of the cipher text increase with the number of revoked users. Thus, the heavy overhead 

and large cipher text size may hinder the adoption of the broadcast encryption scheme to capacity-limited users. 

To tackle this challenging issue, we let the group manager compute the revocation parameters and make the 

result public available by migrating them into the cloud. Such a design can significantly reduce the computation 

overhead of users to encrypt files and the cipher text size. Specially, the computation overhead of users for 

encryption operations and the cipher text size is constant and independent of the revocation users. 

 

2.1 Virtualization and Iaas Cloud Computing 

The foundation of the IaaS cloud service model is native virtualization. In native virtualization, a hypervisor or 

virtual machine monitor provides an abstraction of the hardware resources to a set of virtual machines (VM) 

executing on top of it. A Virtual Machine includes its own operating system that runs above the hypervisor. 

 

2.2 Attacking Confidentiality in the Cloud 

The four attacks that a malicious insider can perform to access the user’s data. These attacks clearly demonstrate 

that it is currently possible to violate the confidentiality of the cloud user’s data. The attacks are available as 

short videos in YouTube (links in the description of each attack). 
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2.2.1 File Generation 

To store and share a data file in the cloud, a group member performs the following operations: 

1. Getting the revocation list from the cloud. In this step, the member sends the group identity ID group as a 

request to the cloud. Then, the cloud responds the revocation list RL to the member. 

2. Verifying the validity of the received revocation list. First, checking whether the marked date is fresh. 

Second, verifying the contained signature sig(RL) by the equation e(W,f1(RL))=e(P,sig(RL)). If the 

revocation list is invalid, the data owner stops this scheme. 

Encrypting the data file M. This encryption process can be divided into two cases according to the revocation 

list. 

 

III. CLOUD SECURITY BOOSTER TECHNOLOGY 

Cloud Environments: Security Boosters 

Current cloud service providers operate very large systems. They have sophisticated processes and expert 

personnel for maintaining their systems, which small enterprises may not have access to. As a result, there are 

many direct and indirect security advantages for the cloud users. Here we present some of the key security 

advantages of a cloud computing environment: 

 Data Centralization: In a cloud environment, the service provider takes care of storage issues and small 

business need not spend a lot of money on physical storage devices. Also, cloud based storage provides a 

way to centralize the data faster and potentially cheaper. This is particularly useful for small businesses, 

which cannot spend additional money on security professionals to monitor the data. 

 Incident Response: IaaS providers can put up a dedicated forensic server that can be used on demand basis. 

Whenever a security violation takes place, the server can be brought online. In some investigation cases, a 

backup of the environment can be easily made and put onto the cloud. 

  Logging: In a traditional computing paradigm by and large, logging is often an afterthought. In general, 

insufficient disk space is allocated that makes logging either non-existent or minimal. However, in a cloud, 

storage need for standard logs is automatically solved. 

 

3.1 Implementing a Secure Cloud 

The following security measures represent general best practice implementations for cloud Security. At the same 

time, they are not intended to be interpreted as a guarantee of success. Please consult with your IBM security 

services representative to identify the best practice guidance for your specific implementation requirements. 

  Implement and maintain a security program. 

  Build and maintain a secure cloud infrastructure. 

  Ensure confidential data protection. 

  Implement strong access and identity management. 

  Implement a vulnerability and intrusion management program. 
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3.2 Ensuring Confidential Data Protection in Cloud 

Data protection is a core principle of information security. All of the prevalent information security regulations 

and standards, as well as the majority of industry best practices, require that sensitive information be adequately 

protected in order to preserve confidentiality. Confidentiality of such data is required no matter where that data 

is resident in the chain of custody, including the cloud environment 

 

3.3 Privacy Preserving In Cloud Storage System 

Using cloud storage, users can remotely store their data and enjoy the on-demand high-quality applications and 

services from a shared pool of configurable computing resources, without the burden of local data storage and 

maintenance. However, the fact that users no longer have physical possession of the outsourced data makes the 

data integrity protection in cloud computing a formidable task, especially for users with constrained computing 

resources. Moreover, users should be able to just use the cloud storage as if it is local, without worrying about 

the need to verify its integrity. Thus, enabling public auditability for cloud storage is of critical importance so 

that users can resort to a third-party auditor (TPA) to check the integrity of outsourced data and be worry free. 

To securely introduce an effective TPA, the auditing process should bring in no new vulnerabilities toward user 

data privacy, and introduce no additional online burden to user. A secure cloud storage system supporting 

privacy-preserving public auditing[19]. We further extend our result to enable the TPA to perform audits for 

multiple users simultaneously and efficiently. Extensive security and performance analysis show the proposed 

schemes are provably secure and highly efficient. Our preliminary experiment conducted on our software 

developed for digital library further demonstrates the fast performance of the design. 

 

IV. SEARCH ENGINE IN DIGITAL LIBRARY 

 

Too many organizations suffer from customer amnesia, as though they have forgotten how to have routine 

conversations with their customers. When it comes to new product development, these organizations jump right 

to design of product, by assuming they know what customer expects, and then ships the finished product as soon 

as possible. For successful reach ability of product, find out what problems that organization can solve for the 

customer before designing the product. Get early feedback on new product concepts from customers by showing 

them initial prototypes. 

These feedbacks can be collected from the customers by setting up the questions. Once the organization has a 

system for collecting new product ideas and suggestions, it is easy to make up the product. Customers are a 

great resource for the product development feedback. Through product development, it aims to meet the 

changing needs of its customers and increases the customer total spend. Through offering more products and 

services it hopes to increase profits. 

Customer feedbacks provide organization with valuable information that can be used to better position services 

or products in the marketplace. Still some companies are not asking the customers who buy their products and 

services what they want and need, while many companies do not incorporate customer suggestions into the 

product development process. Several reasons could explain that why some organizations do not include 

customer feedback into their product development and service improvement programs. Perhaps they do not 

realize the customer excellence is impossible to achieve without knowing or understanding what customers 

expects. Have they forgotten that the goal of collecting customer feedback regularly and proactively is to 
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consistently exceed customer expectations? May be they are not aware that customer feedback programs can be 

used to create products or services that will ensure business success. Hence the customer suggestions are 

considered as very important in the development of new product. 

To sum up, our work has three major contributions as follows: 

 We propose a framework to infer different user search goals for a query by clustering feedback sessions. 

We demonstrate that clustering feedback sessions is more efficient than clustering search results or clicked 

URLs directly. Moreover, the distributions of different user search goals can be obtained conveniently after 

feedback sessions are clustered. 

 We propose a novel optimization method to combine the enriched URLs in a feedback session to form a 

pseudo-document, which can effectively reflect the information need of a user. Thus, we can tell what the 

user search goals are in detail. 

 We propose a new criterion CCA to evaluate the performance of user search goal inference based on 

restructuring web search results. Thus, we can determine the number of user search goals for a query. 

 

4.1 Analyzing User Behavior 

Market research is often needed to ensure that what customer really wants. Analyzing customer behavior helps 

organizations improve their marketing strategies by understanding how customers think and select between 

different alternatives. Customer motivation and decision strategies differ between products that differ in their 

level of importance. When the consumer behavior and marketing strategy are intervened, marketers can expect 

success in their profit and sales, competitive sustainability and higher profit in the market place. 

The benefits of using consumer behavior to create a marketing strategy are the knowledge marketer’s gain about 

the needs and values of their target market. Once marketers understand this, their message will be delivered to 

the correct target in marketplace, resulting in an end sale. [20] Introduced the machine science model for 

analyzing the customer behavior. 

The customer behavior is analyzed by questions posed by the customers about the products. These questions are 

analyzed by the investigator to check whether the question is suitable, if it is suitable then the question is 

selected and added by the investigator. For these questions other customers can also propose their answers or 

responses. [21] And [22] demonstrated the behavioral outcome of customers. These responses can be analyzed 

to predict the customer behavior. This effectively reflects the user needs and expectations which help in the new 

product development and improve the market sales. 

The proposed feedback session consists of both clicked and un-clicked URLs and ends with the last URL that 

was clicked in a single session. It is motivated that before the last click, all the URLs have been scanned and 

evaluated by users. Therefore, besides the clicked URLs, the un- clicked ones before the last click should be a 

part of the user feedbacks, generally speaking, since users will scan the URLs one by one from top to down, we 

can consider that besides the ‘n’ clicked URLs, the ‘m’ un-clicked ones have also been browsed and evaluated 

by the user and they should reasonably be a part of the user feedback. Inside the feedback session, the clicked 

URLs tell what users require and the un-clicked URLs reflect what users do not care about. It should be noted 

that the un-clicked URLs after the last clicked URL should not be included into the feedback sessions since it is 

not certain whether they were scanned or not. 



 

357 | P a g e  

Each feedback session can tell what a user requires and what he/she does not care about. Moreover, there are 

plenty of diverse feedback sessions in user click-through logs. Therefore, for inferring user search goals, it is 

more efficient to analyze the feedback sessions than to analyze the search results or clicked URLs directly. 

 

4.2 Restructuring Web Search Results 

Since search engines always return millions of search results, it is necessary to organize them to make it easier 

for users to find out what they want. Restructuring web search results is an application of inferring user search 

goals. We will introduce how to restructure web search results by inferred user search goals at first. Then, the 

evaluation based on restructuring web search results will be described. The inferred user search goals are 

represented by the vectors and the feature representation of each URL in the search results can be computed and 

then, we can categorize each URL into a cluster centered by the inferred search goals. In this paper, we perform 

categorization by choosing the smallest distance between the URL vector and user-search-goal vectors. By this 

way, the search results can be restructured according to the inferred user search goals. 

 

V. CONCLUSION 

 

In this paper, we design a secure data sharing scheme for dynamic groups in an un-trusted cloud for a modern 

digital library. In this system, a user is able to share data with others in the group without revealing identity 

privacy to the cloud. Additionally, it supports efficient user revocation and new user joining. More specially, 

efficient user revocation can be achieved through a public revocation list without updating the private keys of 

the remaining users, and new users can directly decrypt files stored in the cloud before their participation. 

Moreover, the storage overhead and the encryption computation cost are constant. Our proposed system satisfies 

the desired security requirements and guarantees efficiency as well. 
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ABSTRACT  

In the new era of distributed system where the data is distributed, too big (big data), diverse in nature, 

unstructured and has big user (global users 24 hours a day, 365 days a year), the organizations are migrated 

towards Non-Relational databases known as NOSQL (Not only SQL). Not only SQL is a database used to store 

huge amounts of data. NOSQL databases are distributed, non-relational and open source. Today NOSQL is 

mainly due to its Scalability and Performance characteristics .This paper surveying concept of NOSQL, 

compared with traditional relational databases, fundamentals theorem like ACID, CAP and BASE, different 

types of model used in   NOSQL data stores with their examples. 

 

Keywords:  ACID, BASE, CAP, KEY VALUE, NOSQL. 

 

I. INTRODUCTION  

 

In today’s world computer,  internet and businesses generate huge volume of data and many centralized data 

have been changed into distributed data which has grown too big to managed and analysed by traditional 

databases like  Oracle, DB2, SQL server, and MySQL. 

 However, after size of data and files has become bigger, e.g. VDO containing many Giga bytes, and DBMS’ 

functioning that needs to support the clustering, these relational databases work slower [1] [2], due to they need 

to work on the Cartesian operation between the relations in order to join tables and views altogether before 

selecting the suitable rows for the SQL command. According to these problems, new kinds of database has been 

introduced and it is called NoSQL database [4] which function more quickly than did the relational databases 

though it works in the Big Data environment and distributed environment. More importantly, many companies 

i.e. Facebook, Twitter, Amazon and Google [5] that store the data of 100 – 1,000 million members also use 

NoSQL databases.  

 NoSQL as term was first used in 1998 by Carlo Strozzi as name of file-based database he was developing, since 

that time it has being used for the relational databases that omit the use of Structured Query Language (SQL). 

However, it was not before 2009 that it became a serious competitor to the term RDB. In present Eric Evans an 

employee in Rackspace Company described the ambition of the NoSQL movement, as “the whole point of 

seeking alternatives is that you need to solve a problem that relational databases are a bad fit for” [4]. The wildly 

usage of these NoSQL products encouraged other companies to make their own solutions and led to emerge of 

generic NoSQL database systems, now there is more than 150 NoSQL product [5]. These products come with 

issues like suitability to some areas of application, security and reliability. 
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Fig 1: Symbolic Representation of NoSQL 

 

II. BACKGROUND  

 

There are some Fundamentals must be aware of, ACID used to refer to the four properties of transactions 

(atomicity, consistency, isolation, durability).  

1. Atomicity: means that you can guarantee that all of a transaction happens, or none of it does.  

2. Consistency: means that database is stable at a valid state before or after any transaction occurs.  

3. Isolation: means that one transaction cannot read data from another transaction that is not yet completed. 

Thus, requiring the concurrent transactions to be serialized.  

4. Durability means that once a transaction is complete, it is guaranteed that all of the changes have been 

recorded to a durable medium (such as a hard disk), and the fact that the transaction has been completed is 

likewise recorded. [6] 

 

III. CONCEPTS FOR NOSQL 

 

NoSQL databases replace ACID properties with BASE properties (Basically available, Soft state, Eventual 

consistency) It is intended that the consistency after a transaction is not a solid state anymore (soft state). It shall 

be reached not right after finishing the transaction, but rather in some time during the operation (eventually 

consistent). The focus of BASE is the permanent availability. BASE is the opposite of ACID. NoSQL databases 

are classified in-between the spectrum from ACID to BASE. In the case of a bank, the eventual consistency is 

not what you want, thinking about two different balances on different servers! The balance must be equal just in 

time in every database involved in a money transaction session. In the case of an online book trade, the “just-in-

time consistency” becomes less important. It does not matter if a book’s price on one replication differs from 

another during a short time like a few hours. [7]  

In addition, the CAP theorem must be mentioned, it first appearance was in year 2000; Eric Brewer introduced 

the idea that there is a fundamental trade-off between consistency, availability, and partition tolerance. These 

terms explained below:  

Consistency - This means that the data in the database remains consistent after the execution of an operation. 

For example, after an update operation, all clients see the same data. 

Availability - This means that the system is always on (Service guarantee availability), no downtime. 

Partition Tolerance - This means that the system continues to function even if the communication among the 

servers is unreliable, i.e. the servers may be partitioned into multiple groups that cannot communicate with one 

another. 
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The theorem says that only two of these aspects can be guaranteed at the same time in a distributed system. You 

have to “pick” two of them. [6] [7]  

 

Fig 2: CAP Theorem 

Here is the brief description of three combinations CA, CP, AP: 

CA - Single site cluster, therefore all nodes are always in contact. When a partition occurs, the system blocks. 

CP - Some data may not be accessible, but the rest is still consistent/accurate. 

AP - System is still available under partitioning, but some of the data returned may be inaccurate. [7][8] 

 

IV. NOSQL 

 

The key advantage of NoSQL non relational database that it resolves the problem of big data as alternate 

database technology. In NoSQL databases data stores may not require fixed-table schemas, and usually avoid 

join operations, typically scale horizontally and  easy replication support, simple API, eventually consistent / 

BASE (not ACID), a huge amount of data and more.[9] “Non-relational” may be more accurate term than 

“NoSQL”, as some NoSQL DBs do support a subset of SQL.  

    

4.1. Characteristics of NoSQL 

 It support simple and flexible non-relational data models 

 It stores large volume of data and having more flexible structure 

 Use NoSQL without any inconsistency, in distributed environment so provide high availability 

 No discontinuation of any work, if any faults or failures exist in any machine 

 It does not have predefined schema. 

 It does not support ACID transactions as provided by RDBMS 

 Ability to scale horizontally leading to high performance over many commodity servers. 

 

4.2 Why NoSQL 

 NoSQL provides horizontal scalability better than vertical 

 NoSQL support hardware getting cheaper and processing power increasing 

 NoSQL support less operational complexity as against RDBMS solutions 

 NoSQL provides, in most of the solutions you get automatic sharding etc. as default 
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V. DIFFERENT MODELS OF NOSQL  

 

On the basis of CAP theorem NoSQL databases are divided into number of databases. There are four new 

different types of data stores in NoSQL [4].  

 

5.1 Key Value Databases: Key value databases are combination of two things one is key and another is 

value. It is one of the traditional database systems. Key Value (KV) databases are mother of all the databases of 

NoSQL. Access data (values) by strings called keys.Data has no required format – data may have any format. 

Key value databases stored data as hash tables. In this type of databases key is associated with every data in the 

database and it represents an attribute names and its value together. Key value databases provide faster 

execution of query and high concurrency compared to other non relational databases.  For higher availability of 

data stores data objects are replicated. This is as illustrated in figure below. For example, let’s take an example 

of car database as shown in figure. 

 

Fig 3: Example of Key Value Database 

5.1.1 Characteristics of Key value databases  

 Number of keys can have a dynamic set of attributes in the key value databases during storage of data.  

 Data stored in the database is stored in the alphabetical order.  

 All the activities can be performed on the data i.e. CRUD ( Create, Read, and Update and Delete).  

 All the relationships to the data are stored in the application code (not explicitly spread).  

5.1.2 Key Value (KV) databases uses  

 It is one of the simple data model among all (we will discuss later) as it uses only key and a value.  

 It handles huge data load.  

 It scales to large volume of data.  

 Replication of data is done using database in the form of ring. The replicated data is stored in the form of 

ring as well as in the alphabetical order.  

Redis is Key-value Store database. 

 

5.2 Document Stores Databases: These databases use records as documents. “Documents” are encoded in a 

standard data exchange format such as XML, JSON (JavaScript Object Notation) or BSON (Binary JSON). 

These databases store unstructured or complex or semi-structured documents in hierarchal manner and helps in 

easy debugging and conceptualizing data. 
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Document stores databases are free from fixed schema and have dynamic nature so that data can be changed at 

any time. Document consists of a set of keys and values which are almost same as there in the Key Value 

databases. Each database residing in the document stores points to its fields using pointers as it uses the 

technique of hashing.  

The figure depicts that it consists of number of databases in the document store such as databases 1,2,3,4 and is 

having its id A, B, C, D residing in it which is pointing to its database that is having some relation to it. 

Databases point to its value using some unique key residing in its database. This consists of an array of 

databases (that is in form of buckets).This will be clearer after taking an example discussed below. 

 

Fig 4: Example of Document Store Database 

5.2.1 Characteristics of Document Stores Database  

 Documents are addressed in the database using key (unique) that represents that document.  

 There are number of varieties to organize data that is collections, tags, non-visible metadata and directory 

hierarchies.  

 In this we can use a key-value lookup to retrieve a document.  

An example record from Mongo, using JSON format, might look like 

{  

“_id” : ObjectId(“4fccbf281168a6aa3c215443″), 

“first_name” : “Thomas”,  

“last_name” : “Jefferson”,  

“address” : {  

 “street” : “1600 Pennsylvania Ave NW”,  

 “city” : “Washington”,  

 “state” : “DC”  

}  

} 
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Fig 5: Example of Document Store Database using JSON 

 MongoDB and OrientDB are Document Store databases.  

 

5.3 Columnar Databases  

Columnar Databases are column-oriented databases also known as column family databases because data tables 

are stored as sections of columns of data, rather than as rows of data. There are two types of column oriented 

databases: 

 (1)Wide-column data stores 

 (2)Column oriented database 

(1) Wide-Column data stores: Based on Google’s Big Table store. Data tables are stored as sections of 

columns of data, rather than as rows of data.Wide Column data stores are those databases that are used for 

processing of web, streaming of data and documents. 

 

Fig 6: Column Based Database 

The column is lowest/smallest instance of data. It is a tuple that contains a name, a value and a timestamp.  The 

column is used as a store for the value, and has a timestamp that is used to differentiate the valid content from 

stale ones. 

 According to the CAP theorem, distributed data stores cannot guarantee consistency - availability is a more 

important issue. Therefore, the data store or the application will use the timestamp to find out which of the 

stored values in the backup nodes are up-to-date. 

The structure of wide Column data store is as depicted is given below: 
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Fig 7: Structure of Column Based Database 

Table 1: Structure Description of Wide Column Data Store 

 

(2) Column Oriented Databases:  

To understand column oriented databases let’s take an example of bank database given in Table 2 whose 

attribute fields are EmpID, Salary and designation and values corresponding to it are as depicted in database. 

Table2: Example of Bank Database 

Emp ID Salary Designation 

100 10,000 Clerk 

200 20,000 Assistant Manager 

300 30,000 Manager 

400 40,000 Zonal Head 

 

Representation of Row oriented databases and column oriented databases:  

 Row oriented databases are those databases in which all the rows are put together one by one.  

 Column oriented databases those databases in which all the values containing columns are put together.  

With the help of the database given above we will represent row and column oriented databases which is as 

shown in below fig 8: 

 

Fig 8: Example of Column Based Database 

 

ATTRIBUTE 

 

MEANING 

Row No It is a key that is unique in nature. It may be a string or a number. 
 

Column Name   Data stored on the basis of column family. 

Column Description It describes the stored data item. 
 

Time stamp It tells the complete time of particular instance. 

Data value Value or attributes related to that corresponding key. 
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5.3.1 Characteristics of Columnar Databases 

 (1) Columnar databases are faster than row based databases while querying.  

(2) In columnar databases, assignment of storage unit is done to each and every column.  

(3) In the columnar DBMS only the required columns are read, so reading is faster in this case. 

Cassandra and HBase are column family databases. 

 

5.4 Graph Databases: A graph database is based on graph structure usually consists of nodes, edges and 

properties to store data. Graph use nodes to represent entities, edges to represent relationships and properties to 

represent attributes. [10]. 

By definition, a graph database is any storage system that provides index-free adjacency.  

This means that every element contains a direct pointer to its adjacent element and no index lookups are 

necessary. 

The structure of graph database is as shown below: 

 

Fig 9: Graph Database 

 

Fig 10: Example of Graph Based Database 

 

5.5 Characteristics of Graph Databases  

 Graph traversals are executed with constant speed independent of total size of the graph. There are no set 

operations involved that decrease performance as seen with join operations in RDBMS.  

 Graph databases are having high performance in context to their deep traversals.  

 These are used for shortest path calculations.  

 These are scalable. But its complexity increases.  

Neo4J graph is graph based database. 
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VI. CONCULSION 

 

This paper generally focuses on introduction of NoSQL databases with their functionality and characteristics. It 

also gives an overview of basic concepts like BASE and CAP theorem because NoSQL databases do not use 

ACID Property for data consistency. So, the concepts of BASE and CAP theorem introduce new type of NoSQL 

databases that are Key-Value databases, Document Store Databases, Columnar based databases and Graph 

databases with their functionality and characteristics.  Finally NoSQL is big revolution in the  future because 

most of current web applications and social networking websites are tend to depending on web also size of data 

is huge  need to store  in continues increasing rapidly. The future work is on new NOSQL. 

 

REFERENCES  

 

[1]  Preecha Noiumkar, and Tawatchai Chomsir ”A Comparison the Level of Security on Top 5 Open Source 

NoSQL Databases”. 

[2]  James Manyika, “Big Data: The Next Frontier for Innovation, Competition, and Productivity,” Executive 

Summary, McKinsey Global Institute, May 2011. 

[3]  Zikopoulos, P., Eaton, C., deRoos, D., Deutsch, T., & Lapis, G. (2012). Understanding big data: Analytics 

for enterprise class hadoop and streaming data. New York, NY: McGraw-Hill. 

[4]  R. Cattell, "Scalable SQL and NoSQL Data Stores," ACM SIGMOD Record, vol. 39, December 2010. 

[5]  “No SQL: An Overview of “No SQL Databases", Tim Perdue 

,http://newtech.about.com/od/databasemanagement/a/Nosql.htm, 2014. 

[6]  Mohamed A. Mohamed ,Obay G. Altrafi ,Mohammed O. Ismail “Relational vs NoSQL databases: A 

survey”, International Journal of Computer and Information Technology (ISSN: 2279 – 0764) Volume 03 

– Issue 03, May 2014.  

[7] S. Weber, “NoSQL Databases,” University of Applied Sciences HTW Chur, Switzerland, 2010. 

[8]   N. A. L. Seth Gilbert, “Perspectives on the CAP Theorem,” Singapore, 2012. 

[9]  Rakesh Kumar, Bhanu Bhushan Parashar, Sakshi Gupta, Yougeshwary Sharma, Neha Gupta”Apache 

Hadoop, NoSQL and NewSQL Solutions of Big Data”, International Journal of Advance Foundation and 

Research in Science & Engineering (IJAFRSE) Volume 1, Issue 6, October 2014. 

[10]  An Oracle White Paper,”OracleNoSQLDatabase”, September 

2011,http://www.oracle.com/techetwork/database/nosqldb/ Leammore/nosql-database-498041.pdf. 

[11] Luis Ferreira Universidade do Minho, “Bridging the gap between SQL and NoSQL”, 

httpsikhote.files.wordpress.com201105artigo-mi-star1.pdf. 

[12]  DAMA - Philadelphia / Delaware Valley, the “Role of Data Architecture in NOSQL”, Wednesday January 

11th, 2012, http://www.damaphila.org/HaugheyNOSQL.pdf.  

 

http://www.damaphila.org/HaugheyNOSQL.pdf

