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A Novel Technique for Cancelable and Irrevocable Biometric 
Template Generation for Fingerprints                        

By K. Kanagalakshmi & Dr. E. Chandra 
                                                     DJ Academy for Managerial Excellence, India

 

Abstract -
 
Cancelable biometric key generation is vital in biometric systems to protect sensitive 

information of users. A novel technique called Reciprocated Magnitude and Complex Conjugate-
Phase (RMCCP) transform is proposed. This proposed method comprises of different components 
for the development of new method. It is tested with the multiple aspects such as cancelability, 
irrevocability and security. FVC database and real time datasets are used to observe the 
performance on Match score using ROC, time complexity, and space complexity. The experimental 
results show that the proposed method is better in all the aspects of performance.

Keywords : cancelability, conjugate transpose, irrevocability, phase, reciprocate, shifting.
 

GJCST-F Classification : 
 
I.4.8

 

A Novel Technique for Cancelable and Irrevocable Biometric Template Generation for Fingerprints 

                                   

Strictly as per the compliance and regulations of:

  
 

 

 



A Novel Technique for Cancelable and 
Irrevocable Biometric Template Generation for 

Fingerprints 
K. Kanagalakshmi α & Dr. E. Chandra σ

Abstract - Cancelable biometric key generation is vital in 
biometric systems to protect sensitive information of users. A 
novel technique called Reciprocated Magnitude and Complex 
Conjugate-Phase (RMCCP) transform is proposed. This 
proposed method comprises of different components for the 
development of new method. It is tested with the multiple 
aspects such as cancelability, irrevocability and security. FVC 
database and real time datasets are used to observe the 
performance on Match score using ROC, time complexity, and 
space complexity. The experimental results show that the 
proposed method is better in all the aspects of performance. 
Keywords : cancelability, conjugate transpose, 
irrevocability, phase, reciprocate, shifting. 

I. Introduction 

ancelable biometrics involves in repeated 
distortion of biometric signals or features on the 
noninvertible transforms. This approach reduces 

the compromise of the stored templates [43] using the 
substitution of transformed version of an image instead 
of original. It is very useful when a person is contributed 
with various applications. These kinds of approaches 
are used for the authentication [44] and identification 
purposes [37] [7]. Biometric based applications 
guarantee numerous security risks [3]. The brute- force 
attacks [47] both the biometric based and password 
based systems [4]. Cancelable biometrics refers to an 
intentional and systematically repeatable distortion 
(transformations) of biometrics data for the purpose of 
protecting sensitive user-specific features. The principal 
objectives of cancellable biometrics templates are 
Diversity, Cancelability, Reusability, Non-invertability, 
and Performance [5]. Cancelable biometric provides a 
perfect secrecy [45], [50]. The rest of the paper 
comprises are as follows: section 2 lists and describes 
the related fields. In section 3, a novel method is 
proposed. Experimental studies are followed and they 
are expressed in section 4. Performance evaluations are 
described in section5. Section 6 concludes the paper. 
 
 
 
 

  
 

 
  

 

II. Related Work 

The related areas of cancelable biometric 
generation schemes were studied in prior and described 
in [7]. Summary of the study into different categories of 
cancelable systems are: 

a) Biometric Transformations 
This method is based on the transformations of 

biometric features. It is further categorized into two: Bio-
Hashing (Salting) [8], [13], [15], [16], [19], [20], [21], 
[46], [48], [49] and Non-invertible approach [1]. Our 
proposed method falls under this category of Non-
invertible transformation. 

b) Biometric Crypto Systems 
In this approach, helper data are generated 

from the biometrics. Further, it is classified into two: Key-
Binding biometric cryptosystem and Key-generation 
biometric crypto system [9], [10], [11], [12], [14], [17], 
[23], [27]. 

c) Hybrid Approach 
It follows both the transformation and 

cryptosystems; and also fuzzy schemes [18], [22], [25], 
[26], [38], [49]. 

III. Proposed Method 

A novel method is proposed in this section. It is 
name as Reciprocated Complex Conjugate-Phase 
transform method. 

It includes the building blocks of phases such 
as preprocessing, minutiae extraction, post processing 
and cancelable and irrevocable template generation. 
The proposed method uses fingerprint biometric to 
generate cancelable template. Based on the significant 
properties such as persistence and individuality, the 
fingerprint features are widely used [6], [39]. Specifically 
our proposed method uses local features of fingerprints 
like bifurcations and endings [40] for the template 
generation. The System level design of the proposed 
method is given in figure 1. 
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 Figure 1

 
:
 
System Level Design

 
The flow graph of the proposed method is given 

in figure 2 which includes main flow. Results of each 
stage are passed to the next level for further process. 
They are described in the following section. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2

 

:

 

Flow graph of the proposed system

 

Before going to design a method, the 
requirements and principles must be set. There are two 
main principles: cancelability and irrevocability. To 
achieve those, some conditions are followed [1]:

 

1.

 

The transformation should be even while changing 
minutia position before transmission which leads to 

 
 

 
 

 

a)

 

Reciprocated Magnitude and Complex Conjugate 
Phase (RMCCP) Transform Method: Function 
Design

 

The Reciprocated Complex Conjugate Phase 
transform is a proposed method which aims at the 
cancelability and irrevocability (One-way approach). To 
meet the objectives, various processing and minimal 
transformations are followed:

 

1.

 

Initially the proposed method follows the N-bit 
shifting of an input fingerprint image as shown in 
eqn. 1.

 

(1)

 

Where n is a positive natural number. Shifting 
returns an image I(x,y) shifted by n bits. The Shn 
function shifts the pixel value of each coordinates of an 
image N times.

 

2.

 

The next level is the preprocessing and an 
enhancement. Image enhancement can be carried 
out in spatial [28], [29], [30] or frequency domain 
[31], [32]. The proposed method focuses only 
frequency domain enhancement. The frequency 
values are obtained by applying the Fast Fourier 
Transformations on the shifted image using 
equations 2 and 3.

 

FFT:

 

(3)

 

Where ω is an Nth root of unity.

 

The returned Fast Fourier Transformed image is 
enhanced. That is the frequency domain enhancement 
is made using the Log-Gabor filter [31], [32]. It is 
designed by associating two components such as:

 

a)

 

The Radial component: It controls the frequency 
band that the filter responds. Radial component of 
Log-Gabor function is:

 

(4)
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Generations
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Processing
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shifting

FFT with Log-Gabor Filtering

Binarization

Thinning

Phase-Minutiae Marking  

Morphological Operations 

(ROI)  and FOI

True Reciprocated conjugate- phase 

Minutia Extraction

Preprocessing

Enhancement 

and

Minutiae 

Extraction

Post Processing

Cancelable and Irrevocable 

Biometric Template Generation

a small change in the minutiae position of after 
transformation.

2. The transformation should not lead the correlation of 
minutiae before and after transformation. That is the 
minutiae before transformation should not be 
matched with the minutiae after transformation

3. There should be high complexity in minimal 
transformations.

(2)

Where r is the normalized radius from centre,
is the normalized radius from centre of frequency plane 
corresponding to the wavelength. 

b) The angular Component: It controls the orientation 
that the filter responds to.

(5)

N

rfo 



 
 

 

 

Where     is the angular filter component; it is 
obtained by calculating angular distance    of sin and 
cosine. The Log-Gabor filter (see eqn. 6) is derived from 
the product of eqn. 4 and 5.

 

(6)

 

Now, the filter is applied on the frequency 
domain for the enhancement as in eqn. 7.

 

(7)

 

Then, the Inverse Fast Fourier Transformation is 
performed to get back the original enhanced image 
using eqn. 8.

 

(8)

 

The x(j) is the function which returns an 
enhanced version of the shifted image. The output 
image is a complex image. By passing the enhanced 
cum shifted complex image to the next level, a new 
transformed version of an image is retrieved with the 
addition of reciprocated magnitude and the twin 
complex

 

conjugate transposed phase image(see eqns. 
9 and 10). Minutiae of the transformed version of an 
image are marked using Run-Length Coding method 
and performed post-processing. Then the RMCCP 
transformed minutiae (X, Y) of Terminations and 
Bifurcations only are extracted

 

(9)

 

(10)

 

where     is the magnitude and ΦF is the phase value of 
an image; X` and Y` gets the reciprocated magnitude 
and complex conjugate phase transposed values.

 

3.

 

In third step, two parameters such as shuffling and 
chaffing are used. That is the extracted RMCCP 
minutiae (X`, Y`) of bifurcations

 

such as X 
coordinate with Y and vice versa are shuffled 
randomly; and chaff (synthetic) points are also 
added. The chaff points are generated by adding 
constant floating point along with the extracted 
shifted phase-minutiae value using the following 
equations (11) and (12).

 

(11)

 

(12)

 

Where and are the X and Y coordinate points of 
bifurcations respectively; and are the different floating 
point constants; and n1, n2 are positive integers.

 

4.

 

From third step, finalized cancelable and irrevocable 
biometric template is generated (see table 1).

 

Table 1

 

:

 

Cancelable and irrevocable biometric template 
generated from fingerprint

 

 

 

 

 

 

 

 

 

 

IV.

 

Experimental Study and Results

 

Sequence of experiments is followed to test the 
phenomenon of cancelability and irrevocability on the

 

proposed method using benchmark databases such as 
FVC in 2000, 2002, 2004, and real time database. Each

 

database contains 880(Set A: 100×8, Set: 10×8)) 
fingerprints and fifty different real time fingerprints are

 

obtained from untrained

 

volunteers. The same

 

finger is 
needed to give 5 impressions.

 

Experiment 1

 

:

 

Performance impact on cancelability

 

Cancelability leads multiplicity. The first criterion 
is cancelability of fingerprint. From the experiment, it is

 

observed that the cancelability is trailed in the proposed 
method. The transformations are based on the

 

cancelability of the biometrics. The transformed version 
of the image does not coincided with the original

 

image. 
Multiple transformations are applied on it. No one is 
coincided with the original one. It seems that the

 

product of multiple versions of the same image. The 
proposed RMCCP transform method starts the version

 

transfer of an input fingerprint image at the entry level. 
That is the captured image is N-bit shifted primarily.

 

Bit 
shifting causes the change of black

 

pixels into white and 
vice versa due to the change of pixel value. So

 

the 
shifted image gives a scattered pattern; additionally 
reciprocated magnitude and complex conjugate-phase

 

of an image is derived. In association to that, chaff point

 

and shuffling of the same are also implemented. Fig

 

3 
shows the ridge patterns and their orientations before 
and after bit-shifting and also the RMCCP

 

transformed 
image.
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IFFT: 
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Bifurcations
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285 129
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275 114

175 227

234 241

54 255
. .

. .

. .



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3

 

:

 

Image comparison (a) Fingerprint image before shifting (b) N-bit Shifted image (c) Twin

 

complex 
conjugate phase image (d) RCCP Transformed image

 

Figure 4

 

:

 

Shows changes occurred among the pixels. It is clearly shown that the pixel value before and after shifting

 

is varied
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Figure 4 left Column figures (a and c) are the 
respective original gray and binary pixel values of an 
image before shifting; right column figures (b and d) are 
their N-bit shifted gray and binary pixel images 
respectively. By referring binary pixel values, it clearly 
visualizes the orientations of ridges and valleys before 
shifting; but the same are scattered (shuffled: 0’s and 
1’s) after shifting(c).

Empirically it is found that there are more 
terminations and less bifurcation before shifting; but 
there are more bifurcations and very few, sometimes no 

terminations are found after performing N-bit shift on an
image. This is because of scattering of ridge pixels (0’s 
and 1’s) as described in figure 4.

Experimental Result 1
It is observed that N-bit shifting causes 

scattered pattern as well as change of pixel values; if 
they are under RMCCP transform, then there is an 
occurrence of tremendous version transfer. Here, the 
reciprocal of the magnitude and the twin complex 
conjugate transpose makes a robust key for 

(a) (b)

(c) (d)

(a) (b)

(d)(c)



 

 

 
 

 
 

 

  

 

 

cancelability of the fingerprint

 

features. Through the 
reciprocated magnitude, the originality of magnitude is 
affected and the same is

 

combined with twin transposed 
phase where the sign of the phase is changed. That is, 
change of positive

 

sign into negative and vice versa. So 
the phase value gets changed. This strategy further 
strengthens the cancelability. Figure 5 clearly shows the 
change of sign of individual pixels.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5

 

:

 

Pixel regions of the RCCP transformation 
stages (a) Original image (b) Reciprocal magnitude (c) 

twin

 

transposed (d) Final RCCP Transformed output

 

© 2013   Global Journals Inc.  (US)
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In summary of this experiment, the cancelable 
property of the proposed method is tested with the 
matching impact on intra fingerprints (8 impressions per 
person) and inter-fingerprints (8×10). It is found that 
there is no cross matching occurrence. Multiple 
transformations on single images are carried out and no 
one shows the similarity. It proves that one-into-many 
property. That is the single person’s fingerprints are 
allowed to generate multiple transformed versions of the 
original image. Due to this property, a person’s 
biometric can be used for more than one application. 
Hence, the cancelable property is proved.

Experiment 2 : Strength against an invertible attack
Analyzing the strength of the invertible attack is 

the second criterion. Invertible attacks are impossible
according to proposed method. Because it is aimed at 
one way approach that is non-invertible approaches. It
extracts minutiae from the transformed version which is 
acquired from reciprocated magnitude and twin
complex conjugate-phase combinations. The phase 
possesses very less sensitive information of an image. 
But the magnitude possesses all sensitive values 
(information) of an image. Our method focuses only on 
the reciprocated magnitude which results reciprocal of 
the original magnitude and twin complex conjugate-
phase minutiae which changes the sign value of each 
pixel. Here, the change of magnitude and sign makes 
major changes in properties of an image. For instance, 
the original magnitude 178 is reciprocated into 0.0056 
and 0 into -0.0030; according to Phase value, 52 is 
changed into -52 and -90 into 90 etc. This property 
integrates robustness and irrevocability of original 
features from the stored RMCCP -minutiae templates. 
Moreover the template is accumulated with only two 

(a)

(b)

(c)

(d)



 

 

 

 

 
 

   

 
 

 

 

 

 
 

 

 

 

 

 

fields such as shifted and transformed locations: X and 
Y coordinate.

 

While storing the coordinates, they are 
shuffled and added chaff points. This attempt also 
makes additional

 

feature for the irrevocability.

 

Experimental Results 2

  

Figure 6 shows the attempt for an invertible 
attack against the original image at the entry level. It is 
clearly

 

shown that the pixels after performing the reverse 
shifting do not match with pixels of original image. This 
is

 

because of the compatible type conversion of an 
image occurred internally. This first attempt is made to 

prove

 

the irrevocability at the entry level. The second 
attempt is to invert the stored biometric template to get 
back

 

the original one. Though it is impossible to get 
original version of an image from the phase value as 
stated

 

early, the stored biometric templates are used to 
revoke the original. Attempts are failed because of the

 

insufficient parameters and shuffled chaff points. 
Experiments on reverse shifting are performed in order 
to

 

get original image pattern; it results different pixels 
which are not coincided with the pixels of original image.

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6

 

:

 

Comparisons of images according to shifting and reverse shifting process (a) Original gray image (b) Nbit

 

Shifted gray image (c) Reverse shifting of (b) To get original image pattern (d) Original Binary image (e) N-bit shifted

 

binary image (f) Reverse shifting of (e) To get original binary image (d). The pixel values of reverse shifting do not

 

coincided with the same of the original image (compare (a) and

 

(c) in gray image; and (d) and (f) in binary image)

 

© 2013   Global Journals Inc.  (US)
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Experiment 3 : Distinctiveness
The third constraint to be considered is 

distinctiveness of the templates which is checked by 
using the correlation factor and also matching scores. 
The transformed version of an image should not be 
correlated with the original one. The distinctiveness is 
proved in the experiments. That is to ensure whether the 
original fingerprint and the transformed version are 
correlated or not. To prove this phenomenon, we 
performed the transformations on the database sets 
individually and compared the original fingerprint image 

against transformed version; and also the test is 
extended on transformed versions of the inter fingerprint 
images.

Experimental Result 3
It is proved that the transformed versions are no 

more likely to match the original images. Thus, the
uniqueness is proved. Correlation between the Original 
and transformed version of images (see fig.7) shows the 
distinctiveness of both original image and its unique 
transformed version. If the two images are not same

(a) (b) (c)

(f)(e)(d)



  

 

 

 

 

 

 

  

 

 

 

then its correlation factor is zero or negative number 
otherwise 1.

 

 
 
 
 
 
 
 
 
 
 

Figure 7

 

:

 

Correlation chart: correlation between Original and the transformed version of the same image

 

a)

 

Performance of the choice of parameters

 

The choice of parameters always boosts the 
performance. Conjugate Twin transpose, Chaff points 
and

 

shuffling minutiae are the parameters of the 
proposed method. The potency of the parameters leads 
both

 

cancelability and irrevocability. The chaff points 
generated are derived from the addition of the floating

 

point values with the extracted bit-shifted and complex 

conjugate transposed phase image randomly along

 

with 
the shuffling parametric keys such as X and Y 
coordinates. Identification of chaff points is not easy in

 

our case. The shuffled minutiae set contain both the 
synthetic and conjugate phase minutiae (see fig. 8). So

 

the separation or filtering of true minutiae is not 
possible. Hence, the performance of the choice of

 

parameters are strengthen and sensitive.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure

 

8

 

:

 

(a)

 

Extracted final shifted and RCCP-minutiae

 

set (b) Chaff (synthetic) minutiae in association with

 

RMCCP- 
minutiae.

 

Chaff points are indicated by circle and shifted conjugate phase-minutiae are indicated

 

by square

 

V.

 

Performance Evaluation of 
Proposed Method

 

The performance of the proposed RMCCP 
transform method is evaluated based on genuine 
(matching two benchmark templates of the same finger) 
and impostor (matching two benchmark templates 
originating from different fingers) attempts. They are 
performed to compute False Rejection Rate (FRR), 
False Acceptance Rate (FAR) and Genuine Accept Rate 

© 2013   Global Journals Inc.  (US)
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(GAR). Fingerprint minutiae descriptors can be used to 
perform matching. There are two types of descriptors: 
Texture-based (orientations and Frequency values), 
Minutia-based (Local minutiae structures) [33], [41] and 

hybrid method such as local and global based [42]. 
Minutiae based matching (through the visual difference 
and correlation) method is followed in our proposed 
work to match the cancelable templates Figure 9 shows 
the Receivers Operating Curve. The ROC is a graph that 
expresses the relationship between the Genuine Accept 
Rate (GAR) and the False Accept Rate (FAR), and the 
same can be used to report the performance of a 
biometric authentication system. Minimum number of 
samples is required to achieve confidence bands of 
desired width for the ROC curve [34]. GAR is calculated 
through FAR. GAR= (1-FAR).

247

(a) (b)



 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9

 

:

 

ROC on Cancelable transforms performance

In addition to ROC analysis, the performance 
evaluations are carried out on proposed method in the 
following aspects too:

 

1.

 

Space complexity (Maximum amount of memory)

 

2.

 

Time Complexity

 

3.

 

Security.

 

a)

 

Space Complexity

 

Normally more memory spaces are occupied by 
images. In order to decrease the memory usage of 
biometric fingerprint images, the proposed method 
generates only the template with dual fields such as X 
and Y coordinates. Since the cancelable template 
possesses selective minutiae point, it occupies very little 
space in memory than the raw image. The average ratio 
of memory space between biometric template and raw 
image is about 0.005 only. Table 2 reports the memory 
space required to store the original image and the 
cancelable biometric template of fingerprints. Figure 10 
shows the space complexity chart.

 

Table 2

 

:

 

Memory space of an image and cancelable 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10

 

: 

 

Space complexity: Maximum amount of 
memory is used by an image and less amount of 

memory by

 

template

 

b)

 

Time Complexity

 

Performance of the method is measured in term 
of time complexity. The response time of the system is 
very important factor which integrates the performance 
of a system. An Average matching and template 
generation time is calculated (Intel i3 processor) which 
are reported in table 3.

 

Table 3

 

:

 

Average template generation and matching 
time

 

Image #
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Figure 11

 

:

 

Average Matching Times of Template 
Generation and Matching

 
c)

 

Security

 

Preserving the stored template is a hotspot of 
the automatic biometric based authentication and 
identification systems. Preferably, biometric secrecy 
systems leak a negligible amount of information due to 
sending the helper data [35]. There is no helper data 
usage in the proposed method. The RMCCP 
transformation is performed only with the version 
transform of the existing features values; chaff point 
generation is also done with only the internal feature 
value transformation. It doesn’t require any helper data 
externally. Thus, the secrecy and security are enforced. 
Biometric template security is an important issue. 
Enhancing the security of the biometric templates is 
essential [36]. The proposed method employs shifted 
and reciprocated magnitude with conjugated phase 
values. It creates a robust bond with one-way approach 
which will not be permitted the hackers to generate an 
original image from the transformed version’s 
properties. The partial and transformed minutiae are 
helpless to derive an original image. Thus, the proposed 
method offers a robust and secured system.

 
VI.

 

Conclusions

 
A novel method called Reciprocated Magnitude 

and Complex Conjugate-Phase transformation is 
proposed and implemented. It is a cancelable and 
irrevocable biometric template generating technique. It 
is assessed in different facets like Cancelability, 
Irrevocability and Security. In addition to that, the 
performance factors such as

 

matching time and 
template memory usage are calculate and analyzed. 
The experimental results show that proposed RCCP 
transform gives a better performance and it is 
experienced as an efficient method.
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Content based Image Retrieval by using the 
Bayesian Algorithm to Improve and Reduce the 

Noise from an Image 
   

Abstract - Image retrieval system is an effective and efficient 
tool for managing large image databases. A content based 
image retrieval system allows the user to present a query 
image in order to retrieve images stored in the database 
according to their similarity to the query image. In this paper 
content based image retrieval method is used as diagnosis 
aid in medical fields. The main objectives of this paper is to 
reduce the noise from an medical image with the use of 
Bayesian algorithm .Various algorithm are define in CBIR but 
we can use Bayesian algorithm to reduce the noise from an 
image . Bayesian algorithm provide the feedback and improve 
the performance of an image retrieval by using the resultant 
MSE(mean square error) and PSNR(peak signal to noise 
ratio). 
Keywords : medical informatics, CBIR and bayesian 
algorithm. 

I. I  

edical informatics is the sub-discipline of health 
informatics that directly impacts the patient 
physician relationship.  It focuses on the 

information technology that enables the effective 
collection of data using technology tools to develop 
medical knowledge and to facilitate the delivery of 
patient medical care.  The goal of medical informatics is 
to ensure access to critical patient medical information 
at the precise time and place it is needed to make 
medical decisions.  Medical informatics also focuses on 
the management of medical data for research and 
education. 

CBIR Content based image retrieval Content-
based image retrieval (CBIR), also known as query by 
image content (QBIC) and content-based visual 
information retrieval (CBVIR) is the application 
of computer vision techniques to the image 
retrieval problem, that is, the problem of searching 
for digital images in large databases.  Content based 
image retrieval is opposed to concept based 
approached. 

“Content-based” means that the search will 
analyze the actual contents of the image rather than 
the metadata such as keywords, tags, and/or 
descriptions   associated   with   the   image.   The   term  
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‘content’ in this context might refer to colors, shapes, 
textures, or any other information that can be derived 
from the image itself. Thus a system that can filter 
images based on their content would provide better 
indexing and return more accurate results. The term 
Content-Based Image Retrieval (CBIR) seems to have 
originated in 1992, when it was used by T. Kato to 
describe experiments into automatic retrieval of images 
from a database, based on the colors and shapes 
present. Since then, the term has been used to describe 
the process of retrieving desired images from a large 
collection on the basis of syntactical image features. 
The techniques, tools and algorithms that are used 
originate from fields such as statistics, pattern 
recognition, signal processing, and computer vision.  

A better way to search is Content-based Image 
Retrieval. 
1. CBIR consists of two elements: 

 
 

 
 

2. Successful retrieval algorithms always work 
interactively with the user by a process called 
relevance feedback. 

Feature Extraction 1 
1. A computer extracts features of an image, to do with 

colour, texture, location and shape of objects. 
2. These features (hopefully) describe well the content 

(or semantics) of the image. 
3. This can be done off-line and needs to be done only 

once. 
4. Searching the database is based on these features 

and a “similarity measure” between them. 
5. This is a decreasing function of a distance between 

their features. 
Feature Extraction 2 
1. An image X is a matrix {Xij | i = 1, . . . ,n1; j = 1, . . ., 

n2};  
  

 

3. Feature vector of length d is f (X) ∈ Rd; 

M 
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4. Distance between images X1 and X2 is d(X1, X2) = 
k f (X1) − f (X2) k;

a. A feature extraction algorithm that describes   the 
content of each image;

b. A retrieval algorithm that uses the features to 
retrieve images according to a query.

2. Xij is colour of pixel (i, j); colour is a 3-vector, for
example in RGB-space Xij = (Rij, Gij, Bij) 
∈ {0, . .255}^3.
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5.

 

Similarity measure s(X1, X2) = exp(−d(X1, X2)) or

 
d(X1, X2) −1 etc.

 a)

 

Bayesian Algorithm

 
The Bayesian Classification represents a 

supervised learning method as well as a statistical

 
method for classification. It

 

can solve diagnostic and 
predictive problems.

 

This Classification is named after 
Thomas Bayes (1702-1761), who proposed the Bayes

 
Theorem. Bayesian classification provides practical 
learning algorithms and prior knowledge and observed 
data can be combined. Bayesian Classification provides 
a useful perspective for understanding and evaluating 
many learning algorithms. It calculates explicit 
probabilities for hypothesis and it is robust to noise in 

input data. Bayesian algorithm is used to reduce the 
noise from an image .noise can be reduced by using the 
resultant

 

PSNR

 

(peak signal to noise ratio) and MSE

 
(mean square error). 

 
PSNR

 

is

 

most easily defined via the

 

mean

 
squared error

 

(MSE). Given a noise free

 

m×n

  
monochrome image

 

I

 

and its noisy approximation

 
K,

 

MSE

 

is defined as:

 

 

The PSNR is defined as: 

 

 
Here, MAXI is the maximum possible pixel value 

of the image.   
Block Diagram 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

II.
 Methodology

 

The content-based image retrieval (CBIR), 
relevance feedback has been put on many efforts for the 
past few years, a new relevance feedback approach 
with progressive leaning capability. It is based on a 
Bayesian classifier and treats positive and negative 
feedback with different strategies. 

 

According to the Bayesian algorithm firstly we 
take the image and applying the thresholding technique 
on that image .After the

 
thresholding

 
technique the 

given size of the image is changed or we can say that 

the given retrieved image is impact image and that 
impact on the retrieved image is defined by the MSE & 
PSNR. MSE is generally used to calculate the improve 
the performance percentage of the given image by 
using the thresholding technique and that result is SNR 
value. After calculating the MSE & SNR value we have to 
calculate the PSNR value by using the formula. 

PSNR is most easily defined via the mean 
squared error  (MSE). Given a noise-free m×n  
monochrome image I and its noisy approximation  
K, MSE is defined as: 

 

The PSNR is defined as:
 

 

Here,

 

MAXI

 

is the maximum possible pixel value 
of the image.

 

When the pixels are represented using 8 bits 
per sample, this is 255. More generally, when samples
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Image database Query image

Feature extraction Feature extraction

Similarity 
measurement

Performance measurement by 
using Bayesian algorithm

Result
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are represented using linear PCM with B bits per 
sample, 

MAXI is 2B−1. 

For  color images with three  RGB  values per 
pixel, the definition of PSNR is the same except the MSE 
is the sum over all squared value differences divided by 
image size and by three. Alternately, for color images 
the image is converted to a different color space and 
PSNR is reported against each channel of that color 
space. 

III. Conclusion 

Analysis and improvement in CBIR using 
Bayesian approach by analyzing on the basis of texture, 
histogram equalization and edge density. Improving the 
quality and reduce the noise of retrieved image. The 
Bayesian algorithm provide the better result as compare 
to all other CBIR algorithm .In the future we can also 
work on DICOM images to improve the quality. 

IV. Future Scope 

According to this paper Bayesian is the best 
methodology for improving the image quality and also 
used in noise reduction. 

In future work, also more improve the quality of 
an DICOM image with some another algorithm. It can 
also used in future with another algorithm for feature 
extraction.  
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Abstract -
 
Attendance management is the act of managing

 
attendance or presence in a work setting, 

which maximizes
 
and motivates employee attendance thereby minimizing loss.

 
Not only does it affect 

productivity, it can cost the company
 
profits or even additional contracts. For the industrial sector

 
attendance management system can develop alacrity among

 
the workers to work regularly and also 

help them to motivate
 
their co- worker to attend work regularly. Fingerprints are

 
considered to be the 

best and fastest
 
method for biometric

 
identification. They are secure to use, unique for every person

 
and do not change in one's lifetime. Fingerprint recognition is

 
a mature field to-day, but still 

identifying individual from a set
 
of enrolled fingerprints is a time taking process.

 
This paper illustrates 

improvement of attendance
 

management system based on fingerprint identification for
 

implementation on large databases e.g. of an industry or a
 
garments factory etc. In this project, many 

new algorithms
 
have been used e.g.

 
gender estimation, key based one to

 
many matching, removing 

boundary minutiae. Using these
 
new algorithms a new attendance management system has been 

developed which is faster and cheaper in implementation
 
than any other available today in the 

market.
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Attendance Management System for Industrial 
Worker using Finger Print  Scanner 

Md. Shakil  α  & Rabindra Nath Nandi  σ  

Abstract - Attendance management is the act of managing 
attendance or presence in a work setting, which maximizes 
and motivates employee attendance thereby minimizing loss. 
Not only does it affect productivity, it can cost the company 
profits or even additional contracts. For the industrial sector 
attendance management system can develop alacrity among 
the workers to work regularly and also help them to motivate 
their co- worker to attend work regularly. Fingerprints are 
considered to be the best and fastest method for biometric 
identification. They are secure to use, unique for every person 
and do not change in one's lifetime. Fingerprint recognition is 
a mature field to-day, but still identifying individual from a set 
of enrolled fingerprints is a time taking process. 

This paper illustrates improvement of attendance 
management system based on fingerprint identification for 
implementation on large databases e.g. of an industry or a 
garments factory etc. In this project, many new algorithms 
have been used e.g. gender estimation, key based one to 
many matching, removing boundary minutiae. Using these 
new algorithms a new attendance management system has 
been developed which is faster and cheaper in implementation 
than any other available today in the market.  
Keywords : attendance management system, fingerprint 
scanner, authentication, biometric. 

I. Introduction 

ttendance  Management  System  (AMS)  is  the  
easiest  way  to  keep  track  of  attendance  for  
community organizations such as industrial 

organization, business organizations and volunteer 
groups. Attendance  Management  System  is  useful  in  
terms  of  manpower  analysis,  day-to-day  monitoring  
of  attendance,  maintaining  statutory registers,  
monitoring  leave  records,  calculation  of  overtime  
and  transferring  information  to  the  payroll  system. 
Attendance Management System can be grouped into 
four categories namely Manual System, Biometric 
System, Card-based System and E-Commerce System: 

a) Manual System 
This system makes use of a log book. Users 

arrive at a terminal where the book is placed. They write 
their  names,  the  time  of  arrival  and  then sign against  
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their names. Some organizations provide clock for 
arrivals to use at the terminal. This system is limited by 
lack of user authentication. Users may write wrong time 
and the log book may even be stolen or destroyed.  

b) Biometric System 
This system recognizes a person by his body 

parts such as face, voice, iris and fingerprint linking that 
to an externally established identity.  The common type 
is the use of fingerprints. Fingerprint system can either 
be minutiae-based, image-based or textured-base 
systems. In the minutiae-based,  ridge  endings  and  
ridge  bifurcations  are  extracted  forming  the  feature  
vector  to  be  used  for identification.  This  system  has  
small  size  but  it  requires  large  processing  power  for  
image identification and enhancement The image-based 
system uses raw pixel intensity information in its 
operation. It uses optical matching and correlation-
based matching. Though this system is prevalent 
among the recognition systems, it is however, affected 
by brightness variation, image quality variation, scars 
and global distortions in the image. It also requires 
much storage. The textured-based system matches 
features of fingerprint extracted in a transform domain 
generating sequence distribution. This system has 
smaller size of feature vector and it does not need pre-
processing. Hence reduces computational overload and 
saves time. 

c) Card-based System 
Cards are inserted into a machine which 

records the exact time when the user has arrived Paper 
cards have eventually been replaced by sturdier cards 
that are sized just like the bank card which can also be 
used for time keeping. An issue with the attendance 
card is that some workers will ask co-workers to time-in 
for them. Some have attempted to remedy this dilemma 
through the use of signature logs that are attached next 
to the attendance recorder. 

d) E-Commerce System 
This is a performance based attendance 

keeping system. This is increasingly utilized to ensure  
not  only  users’  attendance  but  also  their  productivity  
and  efficiency  as  well.  This  system  captures  user 
logs  into  the  organizational  website  alongside  other  
activities  such  as  mouse  clicks  and  keyboard  taps.  
This system is in the experimental phase. 

A 
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This paper presents attendance management 
system for the industrial worker using fingerprint 



identification. Biometrics refers to the automatic 
identification of a person based on his or her 
physiological or behavioral characteristics. It includes 
fingerprint, iris, facial and retinal. Biometrics 
technologies are becoming the foundation of an 
extensive array of highly secure identification and 
personal verification solutions. Today, biometric is being 
spotlighted as the authentication method because of the 
need for reliable security.  

 
Fingerprint authentication has been in use for 

the longest time and bears more advantages than other 
biometrics. It has been verified through various 
applications. In 1924, Federal Bureau of Investigation 
(FBI) is already known to have maintained more than 
250 million civil files of fingerprints for the purpose of 
criminal investigation and the identification of unknown 
casualties. It now is being used in numerous field 
including financial, medical, e-commerce and customer 
application as a secure and effective authentication 
method.

 II.

 

Problem Statement

 Traditionally, worker’s attendance is taken 
manually by using attendance sheet. With this manual 
system, there are some cases that worker can cheat. 
This occurs because the worker’s just wanted to fulfill 
the 100% of the attendance so that they can get the full

 
salary on this month. Management can’t monitor for all 
workers in the organization and it is difficult for 
management to record the attendance of worker 
accurately and efficiently. Managements are responsible 
to monitor the entire worker’s attendance for the whole 
month. For that worker that fails to meet the 100% of 
their attendance rate will be given a reminder as a 
warning from company.  

 
Because of this problem, a system may be 

needed in order to records the attendance of the 
workers more accurately without have to trace manually. 
The attendance management system will record the 
attendance of worker in industry when the work began 
and at the end of work. This is to ensure that the workers 
have attended the work. 

 III.

 

Objective

 The main objective of this

 

paper is to develop 
an attendance management system for the industrial 
worker by using fingerprint saner so that workers of the 
industry does not get any opportunity to give fake 
attendance. The top management of the industry can 
always get the update information of their attendance. 
Another objective is to ensure the efficiency of this 
system by comparing this attendance management 
system with the manual system and it’s important to 
ensure that proposed system will provide more 
efficiently than the manual

 

system.

 
IV.

 

Methodology

 
This project is based on hardware and software. 

Required hardware used should be easy to maintain, 
implement and easily available. Proposed hardware 
consists following parts:

 
a.

 

Fingerprint Scanner,

 

b.

 

LCD/Display Module (optional),

 

c.

 

Computer.

 
Fingerprint scanner will be used to input 

fingerprint of worker into the computer software. LCD of 
the computer will be displaying the attendance of the 
worker. Computer Software will be interfacing fingerprint 
scanner and LCD and will be connected to

 

the server. It 
will input fingerprint, will process it and extract features 
for matching. After matching, it will update database 
attendance records of the workers. For this system 
continuous internet connection is necessary because 
updated data is directly transferred to the server.

 

 
 

Figure 1

 

:

 

Network Diagram of Attendance Management 
System

 

From this figure there is three industry’s branch 
where workers of the industry will give the fingerprint by 
using fingerprint scanner and data will be uploaded to 
the server through the internet. Top management can 
enter the server by giving user id and password. They 
will get the every worker’s attendance from the server.

 
a)

 

Fingerprint

 

Fingerprint identification, known as hand print 
identification, is the process of comparing two instances 
of friction ridge skin impressions from human fingers or 

© 2013   Global Journals Inc.  (US)

G
lo
ba

l 
Jo

ur
na

l 
of
 C

om
pu

te
r 
Sc

ie
nc

e 
an

d 
Te

ch
no

lo
gy

  
  

  
 V

ol
um

e 
X
III

 I
ss
ue

 V
I 
V
er
sio

n 
I 

  
  
 

  

18

  
 

(
DDDD D DDD

)
Y
e
a
r

01
3

2
F

Attendance Management System for Industrial Worker Using Finger Print Scanner

toes, or even the palm of the hand or sole of the foot, to 
determine whether these impressions could have come 
from the same individual. The flexibility of friction ridge 



skin means that no two finger or palm prints are ever 
exactly alike in every detail; even two impressions 
recorded immediately after each other from the same 
hand may be slightly different. Fingerprint identification, 
also referred

 

to as individualization, involves an expert, 
or an expert computer system operating under threshold 
scoring rules, determining whether two friction ridge 
impressions are likely to have originated from the same 

 

 

   

There are three basic fingerprint patterns: loop, 
whorl and arch, which constitute 60–65%, 30–35% and 
5% of all fingerprints respectively. There are also more 
complex classification systems that break down patterns 
even further, into plain arches or tented arches, and into 
loops that may be radial or ulnar, depending on the side 
of the hand toward which the tail points. Ulnar loops 
start on the pinky-side of the finger, the side closer to 

the ulna, the lower arm bone. Radial loops start on the 
thumb-side of the finger, the side closer to the radius. 
Whorls may also have sub-group classifications 
including plain whorls, accidental whorls, double loop 
whorls, peacock's eye, composite, and central pocket 
loop whorls.

 

 Figure 3
 
:
 
Types of Fingerprint

 
b)

 
Fingerprint Identification 

 Fingerprint identification is the oldest method 
that has been successfully used in numerous appli-
cations.  Each of our ten fingerprints is different from 
one another and from those of every other person.  Even 
identical twins have unique fingerprints. That makes 
them ideal for personal identification. A finger

 
print is 

made of a series of ridges and furrows on the surface of 
the finger.  The uniqueness of a fingerprint is determined 
by the pattern of ridges and furrows as well as the

 minutiae points.  Minutiae points are local ridge 
characteristics that occur when a ridge splits apart or a 
ridge ends.   

 

 

 
Figure 4

 

: Transformation of Fingerprint to Binary Number

When the worker returns to be identified, the 
finger scanner again scans the finger.  The computer 
software now compares the new template with the other 
templates in the database.  When a matching template 
is found, the worker is identified. This identification and 
matching process takes under one second to complete.  
At no time is a fingerprint image ever stored and no 
fingerprints can be recreated from the template.

 c)

 

Hardware

 
Fingerprint

 

scanner is the external device and it

 
is the only one hardware used in this project. A portable 
fingerprint scanner is directly connected to computer 
using USB port. Fingerprint scanner is generally used 
for the identification of a person based on unique 
patterns and ridges of fingerprint. Fingerprint matched a 
reference number or pin number with a person’s

 

name 

or account. Biometric plays a huge role for the 
identification of worker’s information and security. There 
are two types of fingerprint scanner:

 

a.

 

Optical scanner

 

b.
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finger or palm (or toe or sole).

Figure 2 : Fingerprint

Figure 5 : Fingerprint Scanner

Capacitance scanner



 
 
 
 
 
 
 
 
 
 
 

    

The basic function of scanner is to get the 
image of worker’s fingerprint and match this image with 
database.

 

V.

 

Software Design & Implementation

 

The purpose of software part of the embedded 
attendance system   is to store necessary information 
including individual finger print data of users, workers 
and other member of an organization. Besides this, it 
also provides a way to identify with the fingerprint 
scanner output, the actual member of the organization 
and provide an interface to leave a comment especially 
if the worker does not come in time. The admin can 
check all the information about the entrance time and 
the leaving time and personal message of the workers 
Admin may  be one or many. In a large organization 
admin of one branch can check out the status of the 
workers of other branches and can get whole 
information of all workers of the organization. 

 

The software is web based and developed by 
using HTML, CSS, php,

 

MySQL, JavaScript, Smarty. The 
following figures describe

 

the software.      

 

 

Figure 6

 

: Login Page for Admin

 

This figure provides the way to get login for 
admin. A particular username and a unique password 
will be provided before using this software for a 
particular industry. After login admin can set the 
required information according to his company or 
industry. Like as industry’s worker’s information, working 
period, Range of time for attendance if first period is 
started at 8.00AM then what is the range of time to 
attend?  Admin can set it 5 minutes that is if worker is 
attend within 8.00AM to 8.05AM than attendance is 
accepted otherwise Not.

 

 

Figure 7

 

:

 

Home Page of Site

 

Figure 7 is the home page for admin.  By 
clicking Member Home menu admin can see his profile. 
By Edit Account,

 

admin can change his account 
information.

 

Admin Center provides an window to do a 
few task, these are Site Settings, adding new user, 
showing members information and attendance details.  

 

Site Setting provides the admin a lot of tasks. At 
First setting the site URL, site name, admin info, site 
description. Second, setting look and feel of the site. 
Third,

 

Email Setting enabling or not STMP, Captcha 
mood.

 

Last,

 

Maintenance Setting including Maint Mood, 
User Tracking, Force Compile ,User  approval, Active 
Removal etc.  

 

Figure 8

 

:

 

Admin Home Page

 

By clicking Attendance Menu Admin can see 
the attendance details of all workers including the 
coming and leaving time with comments of each 
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attendance. In right side of the corner shows the total 
workers in an organization. The attendance details 
depicts in fig. Add New User provides to take all 
information including fingerprint of the members depicts 
in fig.9 Edit Existing Users provides the list of all users 
as well as the advantage of viewing details and delete 
them.



 

 

 

Figure 9

 

:

 

Add New

 

User Page

 

This figure shows the way of adding new user to 
the site. Only admin have the rights to add a new 
worker’s information. Here username, Password and 
mail are the worker’s account information. Each worker 
has unique ID according to the company’s provisions. 
Full name of the worker and fingerprint is added by the 
scanning of worker’s finger. After than put the mobile 
number and post of worker. Now just agree to the terms 
of service and click submit button. New worker will be 
added and a confirmation email will be sent to the 
worker’s mail.

 

 

Figure 10

 

:

 

Edit Existing User Page

 

Figure.10 shows the entire workers information, 
Admin can see the details from this page and edit the 
worker’s information. By clicking View Full details, details 
information of worker will be presented to the admin. 
Admin can see the last activity of workers with date and 
time and also delete the worker.

 

 

Figure 11

 

: 

 

Worker Attendance Page

 

Figure. 11 shows the attendance history of 
worker in an industry. For this industry working period is 
divided into two sections one is called first half which is 
between 9.00 AM -

 

1.00 PM and the second half is 
2.00PM –

 

5.00 PM. During entrance time and outgoing 
time 5.00 minutes late is ignored for the worker which is 
adjusted by admin of industry. The ignorance time is 
depended on the industry’s rules and regulation.

 

 
Figure 12

 

:

 

Date of Attendance

 
Figure. 12 shows the worker’s attendance 

details for selected date.
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Figure 13 : Viewing worker’s message 

Worker can directly give their personal message 
or problem to the admin in note box for every time of 
attendance and admin can see their message by 
clicking view. Particular worker can be found by typing 
his or her name in search box. Here serial number 
shows the personal identity number of workers. 

VI. Conclusion 

For developing countries like Bangladesh, 
people working in industries and garment factories are 
not enough educated and conscious about their 
attendance. Also they have no direct communication 
with the Admin or top management authorities of the 
industry. As attendance is vital thing for the development 
of the industry and so understand the thoughts or 
reason of being late is also a very important thing. So an 
attendance management system providing this privilege 
is crying need for now-a–days. Our attendance system 
with fingerprint scanner provides the accurate 
attendance information of the workers and an interface 
to communicate with the workers. As all data is 
uploaded in server, internet connection is a must during 
attendance taking. Our automated attendance 
management system is user friendly, easy to use and 
provides a better security and privacy than manual 
attendance system.        
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Abstract - Image segmentation is critical for many computer vision and information retrieval systems, and has 
received significant attention from industry and academia over last three decades. Despite notable advances 
in the area, there is no standard technique for selecting a segmentation algorithm to use in a particular 
application, nor even is there an agreed upon means of comparing the performance of one method with 
another. This paper, explores Rough-Fuzzy K-means (RFKM) algorithm, a new intelligent technique used to 
discover data dependencies, data reduction, approximate set classification, and rule induction from image 
databases. Rough sets offer an effective approach of managing uncertainties and also used for image 
segmentation, feature identification, dimensionality reduction, and pattern classification. The proposed 
algorithm is based on a modified K-means clustering using rough set theory (RFKM) for image segmentation, 
which is further divided into two parts. Primarily the cluster centers are determined and then in the next phase 
they are reduced using Rough set theory (RST). K-means clustering algorithm is then applied on the reduced 
and optimized set of cluster centers with the purpose of segmentation of the images. The existing clustering 
algorithms require initialization of cluster centers whereas the proposed scheme does not require any such 
prior information to partition the exact regions. Experimental results show that the proposed method perform 
well and improve the segmentation results in the vague areas of the image. 
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Abstract -
 
Image segmentation is critical for many computer 

vision and information retrieval systems, and has received 
significant attention from industry and academia over last three 
decades. Despite notable advances in the area, there is no 
standard technique for selecting a segmentation algorithm to 
use in a particular application, nor even is there an agreed 
upon means of comparing the performance of one method 
with another.

 
This paper, explores Rough-Fuzzy K-means 

(RFKM) algorithm, a new intelligent technique used to discover 
data dependencies, data reduction, approximate set 
classification, and rule induction from image databases. 
Rough sets offer an effective approach of managing 
uncertainties and also used for image segmentation, feature 
identification, dimensionality reduction, and pattern 
classification. The proposed algorithm is based on

 
a modified 

K-means clustering using rough set theory (RFKM) for image 
segmentation, which is further divided into two parts. Primarily 
the cluster centers are determined and then in the next phase 
they are reduced using Rough set theory (RST). K-means 
clustering algorithm is then applied on the reduced and 
optimized set of cluster centers with the purpose of 
segmentation of the images. The existing clustering algorithms 
require initialization of cluster centers whereas the proposed 
scheme does not require any such prior information to 
partition the exact regions. Experimental results show that the 
proposed method perform well and improve the segmentation 
results in the vague areas of the image.  

 

Generalterms
 
:

 
image processing, pattern recognition, 

segmentation.
 

Keywords
 
: uncertain images, RGB

 
images, rough set, 

K-means algorithm.
 

I.
 

Introduction
 

mage segmentation is one of the most challenging 
tasks in image analysis. It is also useful in the field of 
pattern recognition. Image mining deals with the 

extraction of implicit knowledge, image data 
relationship, or other patterns not explicitly stored in the 
images [5][6][7]. Image Segmentation is becoming 
more important for medical diagnosis process. 
Currently, development an efficient computer aided 
diagnosis system that assist the radiologist has thus 
become very interest, the aim being not to replace the 
radiologist but to over a second opinion [3,

 
4]. 

Consequently, the need of efficient research on features 
extracted  

 
and   their  

 
role

  
to

  
the 

 
classification

  
results
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makes
 
researchers to select features randomly as input 

to their systems. In image segmentation an image is 
divided into different regions with similar features. There 
are many different types of approaches of image 
segmentation. Edge-based method, region-based 
techniques and threshold-based techniques and so on. 
Images are partitioned according to their global feature 
distribution by clustering based image segmentation 
methods. In this paper, a image segmentation method 
based on K-means using rough set theory is

 
proposed, 

in which pixels are clustered according to the intensity 
and spatial features and then clusters are combined to 
get the results of final segmentation. The paper is 
organized as follows. In section 2 rough set theory is 
described. In section 3 rough set based K-means 
algorithm is proposed. In section 4 we have shown the 
experimental results and in section 5 some conclusions 
have been made.

 

II.
 

Rough Set Concepts
 

Rough Set Theory was firstly introduced by 
Pawlak in 1982 [2][3] and is a valuable mathematical 
tool for dealing with vagueness and uncertainty [4]. 
Similar or indiscernibility relation is the mathematical

 

basis of the Rough Set theory. The key concept of rough 
set theory is the approximate equality of sets in a given 
approximation space [2][3]. An approximation space A

 

is an ordered pair ( , )U R   where U is a certain set called 
universe,

 
and that equivalence relation R U U⊂ × is a 

binary relation called indiscernibility relation; if ,x y U∈
any ( , )x y R∈ , this means that x and y are 
indistinguishable in A; equivalence classes of the  

  
 

( ) { : [ ] }A X x U x XR= ∈ ⊂
 
,
 

( ) { : [ ] }A X x U x XR φ= ∈ ≠ ,
 

I 
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Where [ ]x R denotes the equivalence class of the 

relation R containing element x. In addition, the set

,

relation R are called elementary sets (atoms) in A          
(an empty set is also elementary), and the set of all 
atoms in A is denoted by /U R . In the Rough Set 

approach, any vague concept is characterized by a pair 
of precise concepts, that is the lower and upper 
approximation of the vague concept. Let X U be a 

subset ofU , then the lower and upper approximation of
X in A are respectively denoted as:



( ) ( ) ( )BN X A X A XA = − is called a boundary of X in A   

[2][3]. If set X is roughly definable in A it means

 

that we 
can describe the set X with some "approximation" by 
defining its lower and upper approximation in A [3]. The 
upper approximation ( )A X means the least definable set 
in A containing the objects that possibly belong to the 
concept, whereas the lower approximation ( )A X   

 
a)

 

Reduction of Attributes

 

Discovering the dependencies between 
attributes is important for information table analysis in 
the rough set approach. In order to check whether the 
set of attributes is independent or not, it is a way to 
check every attribute whether its removal increases

 

the 
number of elementary sets in an information system [6]. 
Let the ( , , , )S U Q V ρ= be an information system and let

,P R Q∈  Then, the set of attributes P is said to be 
dependent on set of attributes

 

R in S (denotation

R P→ )

 

iff IND INDR P⊆ , whereas the set of attributes 
,P R

 

are called independent in S iff neither R P→

 

nor 
P R→ hold [2]. Moreover, finding the reduction of 
attributes is another important thing. Let the minimal 

subset of attributes R P Q⊆ ⊆ such that 

( ) ( )Y YP Rη η= 

 

is called Y − reduct of ,P

 

and is 

denoted by ( ).RED P
Y then the intersection of all Y −

 

reducts is called the Y − core of .P

 

especially, the core 
is a collection of the most relevant attributes in the table 
[5] and is the common part of all reducts [6]

 

b)

 

Fuzzy-Rough Sets

 

In many real-world applications, data is often 
both crisp and real-valued, and this is where traditional 
rough

 

set theory encounters a problem. It is not possible 
in the original theory to say whether two attribute values 
are similar and to what extent they are the same; for 
example, two close values may only differ as a result of 
noise, but RST considers them as different as two 
values of a dissimilar magnitude. It is, therefore 
desirable to develop techniques which provide a 
method for knowledge modelling of crisp and real-value 
attribute datasets which utilise the extent to which values 
are similar. This can be achieved through the use of 
fuzzy-rough

 

sets. Fuzzy-rough sets encapsulate the 
related but distinct concepts of vagueness (for fuzzy 
sets) and indiscernibility (for rough sets), both of which 
occur as a result of uncertainty in knowledge. A T-
transitive fuzzy similarity relation is used to approximate 
a fuzzy concept X

 

the lower and upper approxi-

    

mations are:

 

U
( ) inf ( ( , ), ( ))

P PR X R Xy
x I x y yµ µ µ

∈
=                 (1) 

                 
U

( ) sup ( ( , ), ( ))
PP R XR X

y
x T x y yµ µ µ

∈
=          (2) 

Here, I  is a fuzzy implicator and T a t-norm. RP  

is the fuzzy similarity relation induced by the subset of 
features P: 

                               ( , ) { ( , )}
P aR a P Rx y T x yµ µ∈=        (3) 

  

 

          (D)
U/D

( ) su p ( )
R PPPOS R X

X
x xµ µ

∈
=                    (4) 

An important issue in data analysis is the 
discovery of dependencies between attributes. The 
fuzzy-rough dependency degree of D on the attribute 
subset P can be defined as: 

        
(D)

' U
( )

(D)
| U |

RPPOS
x

P

xµ
γ ∈=

∑
                          (5) 

A fuzzy-rough reduct R can be defined as a 
minimal subset of features which preserves the depen-

dency degree of the entire dataset ' '(D) (D)R Cγ γ=    

  

The fuzzy k-means clustering algorithm 
partitions data points into k clusters Sl (l = 1, 2,… k) and 
clusters Sl are associated with representatives (cluster 
center) Cl. The relationship between a data point and 
cluster representative is fuzzy. That is, a membership ui,j 

∈ [0, 1] is used to represent the degree of 
belongingness of data point Xi and cluster center Cj. 
Denote the set of data points as S = {Xi}. The FKM 
algorithm is based on minimizing the following distortion. 

,
1 1

k N
m
i j ij

j i
J u d

= =

=∑∑  

With respect to the cluster representatives Cj 
and memberships ui, j, where N is the number of data 
points; m is the fuzzifier parameter; k is the number of 
clusters; and dij is the squared Euclidean distance 
between data point Xi and cluster representative Cj. It is 
noted that ui, j should satisfy the following constraint: 

1, for i=1to N,1

k
ui jj

=∑
=

 

The major process of FKM is mapping a given 
set of representative vectors into an improved one 
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  .

( , )
aR x y is the degree to which objects x and 

y are similar for feature a, and may be defined in many 
ways. In a similar way to the original crisp rough set 
approach, the fuzzy positive region can be defined as:



through partitioning data points. It begins with a set of 
initial cluster centers and repeats this mapping process 
until a stopping criterion is satisfied. It is supposed that 
no two clusters have the same cluster representative. In 
the case that two cluster centers coincide, a cluster 
center should be perturbed to avoid coincidence in the 
iterative process. If dij < η, then ui, j = 1 and ui,l = 0 for l ≠ j, 
where η is a very small positive number. The fuzzy k-
means clustering algorithm is now presented as follows. 
1. Input a set of initial cluster centers SC0 = {Cj(0)} and 

the value of ε. Set p = 1. 
2. Given the set of cluster centers SCp, compute dij for i 

= 1 to N and j = 1 to k. Update memberships ui, j 
using the following equation: 

11/ 1
1/ 1

,
1

1( )
mk

m
i j ij

l dil
u d

−−
−

=

 
 
 
 

 
=   
 

∑  

If dij < η, set ui, j = 1, where η is a very small 
positive number. 

3. Compute the center for each cluster using next 
equation below to obtain a new set of cluster 
representatives SCp+1. 

1

1

X
( )

N
m
ij i

i
j N

m
ij

i

u
C p

u

=

=

=
∑

∑
 

If ||Cj(p) − Cj(p − 1)|| < ε for j = 1 to k, then stop, 
where     ε > 0  is a very small positive number. Otherwise 
set p + 1 → p and go to step 2. 

The major computational complexity of FKM is 
from steps 2 and 3. However, the computational 
complexity of step 3 is much less than that of step 2. 
Therefore the computational complexity, in terms of the 
number of distance calculations, of FKM is O(Nkt), where 
t is the number of iterations. 

IV. Proposed Method 

Fuzzy k-means is one of the traditional 
algorithms available for the clustering. However this 
algorithm is crisp as it allows an object to be placed 
exactly in only one cluster. To overcome the disadvan-
tages of crisp clustering fuzzy based clustering was 
introduced. The distribution of member is fuzzy based 
methods can be improved by rough clustering. Based 
on the lower and upper approximations of rough set, the 
rough fuzzy k-means clustering algorithm makes the 
distribution of membership function become more 
reasonable.  

a) Rough Set Based Fuzzy K-Means Algorithm 

Specific steps of the RFKM clustering algorithm 
are given as follows: 

Step 1 : Determine the class number k (2<=k<=n), 
parameter m, initial matrix of member function, the 
upper approximate limit Ai of class, an appropriate 
number ε > 0 and s = 0. 

Step 2 : We can calculate centroids with the formula 
given below: 

           
n n

m m
ij j ij

j 1 j 1
U X / UiC

= =

=∑ ∑                         (6) 

Step 3 : If jX ∉ the upper approximation, then Uij
 = 0. 

Otherwise, update Uij
 as shown below: 

ij 2
k ij

j 2l=1
ij

1U
d 1,x Rwi( )
d m-1

=
∈∑

                   (7) 

Step 4 : If ( ) s+1| U U ||  s ε− <  

i.
 

Obtain each Feature’s Membership Value
 

First, initial cluster centers {P1, P2… Pc} were 
generated by randomly choosing c points from an 
image point set. Where c

 
∈

 
[cmin, cmax], cmin =2, cmax 

=
 

n
 
(n is the image pixels number). Each cluster 

centers Pi is represented by n numeric image features 
{Fi,

 
i=1, 2,...n}. Then each feature Fi

 
is described in 

terms of its fuzzy membership values corresponding to 
three linguistic fuzzy sets, namely, low (L), medium (M), 
and high (H), which characterized respectively by a π

 
-
 

membership function.
 

2

2

2 1      
2

1 2  0    

0                              otherwise

( )
i

i

i
i

F c
for F c

i F c
for F c

F
λ λ

λ

λ
λ

µ
 − 
− ≤ − ≤  

 
 − 

− ≤ − ≤  
 


= 



 

Where λ
 

is the radius of the π
 
- membership 

function with c as the central point. To select the center 
c and radius λ.

 
Thus, we obtain an initial clustering 

centers set where each cluster center is represented by 
a collection of fuzzy set.

 

ii.
 

Constitute a Decision Table for the Initial cluster 
Centers Set

 

Definition 1 Degree of similarity between two 
different cluster centers is defined as:

 

1
( )

n

i
i

F

n

µ
α ==

∑  

Higher the value of the similarity, the closer the 
two clustering center is. Definition 2 in

 
a same cluster 

centers set, if a cluster center has a same similarity 
value to another one, then they are called redundant 
cluster center each other.  Proposition 1  If A

 
and B

 
are 

redundant cluster center each other, B
 

and C
 

are 
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redundant cluster center each other, then A, B and C 
belong to a same redundant cluster center, Viz. 

A↔B, B↔C⇒ A↔B↔C 

Based on what mentioned above, taking initial 
cluster centers as objects, taking cluster centers 
features Fi, the central point c and the radius λ as 
conditional attributes, taking degree of similarity 
between two different cluster centers as decision 
attribute by computing the -membership function 
value, then a decision table for the initial cluster centers 
set can be constituted as follows: 

T= <U，P∪R，C，D> 

Where U= {xi, i=1, 2…m}, it denotes a initial 
cluster centers set; P∪R is a finite set of the initial cluster 
center category attributes (where P is a set of condition 
attributes, R is a set of decision attributes); C= {pi, i=1, 
2…n} (where pi is a domain of the initial cluster center 
category attribute); 

D:UⅹP∪R→C is the redundant information 
mapping function, which defines an indiscernibility 
relation on U. 

iii. Eliminating redundant cluster centers from the 
initial cluster centers set 

Assuming D(x) denotes a decision rule, D(x)|P 
(condition) and D(x)|R (decision) denote the restriction 
that D(x) to P and R respectively, I and j denotes two 
different cluster centers respectively, and other 
assumptions are as the same as what mentioned 
above. Based on what described above, the initial 
cluster centers set can be optimized by reduction theory 
according to the following steps:  

1. Deducing the compatibility of each rule of an initial 
cluster center set decision table z If D(I)|P 
(condition)= D(j)|P (condition) and D(i)|R 
(decision)= D(j)|R (decision), then rules of an initial 
cluster center set decision table are compatible; 

If D(i)|P (condition)= D(j)|P (condition), but 
D(i)|R (decision) ≠D(j)|R (decision), then rules of an 
initial cluster center set decision table are not 
compatible. 

2. Ascertaining redundant conditional attributes of an 
initial cluster center set decision table.  

 
 

  

  
 

3. Eliminating redundant decision items from an initial 
cluster center decision table. For each condition 
attribute p carries out the process mentioned above 

until condition attribute set does not change. As 
soon as redundant initial cluster centers in the initial 
cluster set is eliminated, a reduced cluster center 
set is used as the FCM initial input variance for 
image segmentation. To evaluate the quality of 
clusters, the Xie-Beni index was used.  

22

1 1
/

min

c n

ij i i
j i

ij i j

x v n
XB

v v

µ
= =

−
=

−

∑∑
 

A smaller XB reflects that the clusters have 
greater separation from each other and are more 
compact.  

Based on what descript above, now the 
procedure for Rough Sets based FKM image 
segmentation method can be summered as follows: 

Step 1 : Randomly initialize the number of clusters to c, 
where 2 ≤ c ≤√n and n is number of image points. 

Step 2 : Randomly chooses c pixels from the image data 
set to be cluster centers.  

Step 3 : Optimize the initial cluster centers set by Rough 
Sets.  

Step 4 : Set step variable t=0, and a small positive 
number ε. 

Step 5 : Calculate (at t=0) or update (at t>0) the 
membership matrix 

,{ }k xU u= using equation (6). 

Step 6 : Update the cluster centers by equation (7). 

Step 7 : Compute the corresponding Xie-Beni index 
using equation (12). 

Step 8 : Repeat step 5-8 until 1|| ||t tXB XB ε+ − <   

Step 9 : Return the best XB and best center positions. 

 Experiment Results 

In this section, experimental results on real 
images are described in detail. In these experiments, the 
number of different types of object elements in each 
image from manual analysis was considered as the 
number of clusters to be referenced. They were also 

used as the parameter for FKM. The Xie-Beni index 
value has been utilized throughout to evaluate the 
quality of the classification for all algorithms. All 
experiments were implemented on PC with 1.8 GHz 

Pentium IV processor using MATLAB (version 9.0). 
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V.

π

If an initial cluster center set decision table 
are compatible, then when p∈P and Ind(P)=Ind     
(P-p), p is a redundant attribute and it can be leaved 
out, otherwise p can’t be leaved out. 

If an initial cluster center set decision table 
are not compatible, then computing its positive 
region POS(P, R). If p∈P, when POS(P, R)=POS     
(P-p, D), then p can be leaved out, otherwise p can’t 
be leaved out.



 

(a) Original Image             (b)   FCM  

 

           (c) RFCM           (d) RFKM  

 

(a) Original Image                                (b)   FCM  

 

(c) RFCM           (d) RFKM  

Proposed algorithm applied on all the images 
shown above. This RFKM image segmentation method 
partitions into different regions exactly. Visually as well 
as theoretically our method gives better results other 
than state of the art methods like, FCM, RFCM. We 
present a clustering time of experiment for 2 
experiments and shows that RFKM performs better than 
FCM and RFCM. 

 
 
 
 

Table 1 : Table captions should be placed above        
the table 

 Average of the 
XB index values 

Clustering time 
(in sec) 

FCM 0.034024 13.64 
RFCM 0.031578 6.48 
RFKM 0.029197 5.92 

 

Figure 1 : Clustering Time(in sec) for RFKM, RFCM, 

FCM 

VI. Conclusions 

We employed Rough Sets to FKM image 
segmentation. By reduction theory (the core of Rough 
Sets), the vagueness and uncertainty information 
inherent in a given initial cluster center set is analyzed, 
and those redundant initial cluster centers in the initial 

cluster set is then eliminated, the reduced initial cluster 
center set as input to FKM for the soft evaluation of the 
segments, this is very useful for overcoming the 
drawbacks of conventional FKM segmentation over-
dependence on initial value. To evaluate the quality of 
clusters, the Xie-Beni index was used as the cluster 
validity index. Experimental results indicate the 
superiority of the proposed method in image 
segmentation. 
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and 
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our 
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments. 
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statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design 
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(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness. 

It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines. 

 Format 

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript 
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable, 
that manuscripts should be professionally edited. 

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary. 
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When 
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater. 

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed 
by the conventional abbreviation in parentheses. 

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration, 
1.4 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 10-3 m. Chemical formula and solutions must identify the form used, e.g. 
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by 
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear. 

Structure 

All manuscripts submitted to Global Journals Inc. (US), ought to include: 

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces), 
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for 
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a 
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most 
public part of your paper. 

Key Words 

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and 
Internet resources. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible 
keywords and phrases to try. 

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses 
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing 
research paper are very helpful guideline of research paper. 

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search: 

                   

VIII
  

   

                   

© Copyright by Global Journals Inc.(US)| Guidelines Handbook



 

 
 

 
 

 
 

One should start brainstorming lists of possible keywords before even begin searching. Think about the most 
important concepts related to research work. Ask, "What words would a source have to include to be truly 
valuable in research paper?" Then consider synonyms for the important words. 
It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most 
databases, the keywords under which a research paper is abstracted are listed with the paper. 
One should avoid outdated words. 

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are 
bound to improve with experience and time. 

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their 
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work 
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with 
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions 
will cause delays. 

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an 
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make 
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the 
Editorial Board. 

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done 
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not 
being noticeable. 

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management 
and formatting. 

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used. 

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers, 
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them. 

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or 
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible). 

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the 
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore, 
the first 100 characters of any legend should notify the reader, about the key aspects of the figure. 
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2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 
They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 
automatically you will have your answer. 

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper 
logical. But remember that all points of your outline must be related to the topic you have chosen.  

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you 
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the 
supervisor to help you with the alternative. He might also provide you the list of essential readings. 

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 
research paper. From the internet library you can download books. If you have all required books make important reading selecting and 
analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

 

XI

Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper? 
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science 
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

1. Choosing the topic:
 
In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can 

have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can
 
be done by 

asking several questions to yourself, like Will I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 
confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 
possible that evaluator has already seen it or maybe it is outdated version.  

18. Pick a good study spot:  To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 
suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 
target. 

 

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 
language that is simple and straight forward. put together a neat summary. 

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a 
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with 
records. 

 

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 
will degrade your paper and spoil your work. 

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is 
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot. 

 

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 
trouble. 

 

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

 

XII

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 
always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 
either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 
diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 
if study is relevant to science then use of quotes is not preferable.  
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 
Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 
to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical

 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is 
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should 
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is 
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

 

Key points to remember:  

Submit all work in its final form. 
Write your paper in the form, which is presented in the guidelines using the template. 
Please note the criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 
submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 
of prior workings. 
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 
improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 
several ideas, which will be helpful for your research. 

Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 
descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed 
lines. It should include the name(s) and address (es) of all authors. 

 
 

 

 

 

XIV

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation, 
and controlled record keeping are the only means to make straightforward the progression.  

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines. 

To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

Insertion a title at the foot of a page with the subsequent text on the next page 
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 
more than one ruling each.  

Reason of the study - theory, overall issue, purpose 
Fundamental goal 
To the point depiction of the research 
Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results 
of any numerical analysis should be reported 
Significant conclusions or questions that track from the research(es) 

Approach: 

Single section, and succinct 
As a outline of job done, it is always written in past tense 
A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 
Center on shortening results - bound background information to a verdict or two, if completely necessary 
What you account in an conceptual must be regular with what you reported in the manuscript 
Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics) 
are just as significant in an abstract as they are anywhere else 

Introduction:  

 

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be 
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

Explain the value (significance) of the study  
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 
Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 
Very for a short time explain the tentative propose and how it skilled the declared objectives. 

Approach: 

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is 
done.  
Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a

 

least of four paragraphs. 

 

 

XV

Abstract: 

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references 
at this point. 

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught 
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.  

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written? 
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can 
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to 

                   

© Copyright by Global Journals Inc. (US) | Guidelines Handbook



 

  

 
 

principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may 
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the 
whole thing you did, nor is a methods section a set of orders. 

 

Materials: 

Explain materials individually only if the study is so complex that it saves liberty this way. 
Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  
Do not take in frequently found. 
If use of a definite type of tools. 
Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

Report the method (not particulars of each process that engaged the same methodology) 
Describe the method entirely 
To be succinct, present methods under headings dedicated to specific dealings or groups of measures 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 
Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

Resources and methods are not a set of information. 
Skip all descriptive information and surroundings - save it for the argument. 
Leave out information that is immaterial to a third party. 

Results: 

 
 

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the 
outcome, and save all understanding for the discussion. 

 

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 
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Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 
Shape the theory/purpose specifically - do not take a broad view. 
As always, give awareness to spelling, simplicity and correctness of sentences and phrases. 

Procedures (Methods and Materials): 

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to 
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of 
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the 
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section. 
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic 
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Do not present the similar data more than once. 
Manuscript should complement any figures or tables, not duplicate the identical information. 
Never confuse figures with tables - there is a difference. 

Approach 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 
Despite of position, each figure must be numbered one after the other and complete with subtitle  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure and table must be adequately complete that it could situate on its own, divide from text 

Discussion: 

 

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly described. 
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 
Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work  
You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 
Give details all of your remarks as much as possible, focus on mechanisms. 
Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 
Try to present substitute explanations if sensible alternatives be present. 
One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain? 
Recommendations for detailed papers will offer supplementary suggestions.

Approach:  

When you refer to information, differentiate data generated by your own studies from available information 
Submit to work done by specific persons (including you) in past tense.  
Submit to generally acknowledged facts and main beliefs in present tense.  

XVII

Content 

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 
Present a background, such as by describing the question that was addressed by creation an exacting study. 
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 
Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 

What to stay away from 
Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 
To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis. 

XVIII

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):  

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.  
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 
decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 
appropriate content, Correct 
format. 200 words or below 

Unclear summary and no 
specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 
information

Above 250 words

Introduction

Containing all background 
details with clear goal and 
appropriate details, flow 
specification, no grammar 
and spelling mistake, well 
organized sentence and 
paragraph, reference cited

Unclear and confusing data, 
appropriate format, grammar 
and spelling errors with 
unorganized matter

Out of place depth and content, 
hazy format

Methods and 
Procedures

Clear and to the point with 
well arranged paragraph, 
precision and accuracy of 
facts and figures, well 
organized subheads

Difficult to comprehend with 
embarrassed text, too much 
explanation but completed 

Incorrect and unorganized 
structure with hazy meaning

Result

Well organized, Clear and 
specific, Correct units with 
precision, correct data, well 
structuring of paragraph, no 
grammar and spelling 
mistake

Complete and embarrassed 
text, difficult to comprehend

Irregular format with wrong facts 
and figures

Discussion

Well organized, meaningful 
specification, sound 
conclusion, logical and 
concise explanation, highly 
structured paragraph 
reference cited 

Wordy, unclear conclusion, 
spurious

Conclusion is not cited, 
unorganized, difficult to 
comprehend 

References
Complete and correct 
format, well organized

Beside the point, Incomplete Wrong format and structuring
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A

 

Alacrity

 

· 22

 

B

 

Biohashing

 

· 15, 16

 

C

 

Capacitance

 

· 24

 

Cryptographic

 

· 13

 

D

 

Dilemma

 

· 22

 

Distortion

 

· 1, 29

 

E

 

Espinosa

 

· 27

 
  

I

 

Irrevocability

 

· 1, 3, 4, 5, 7, 9, 10

 

 

  

N

 

Noninvertible

 

· 1

 

 

  

S
 

Symposium

 

· 13, 16, 33

 
Syntactical

 

· 18

 

T

 

Tokenized

 

· 15

 

V

 

Vagueness

 

· 28, 29, 32
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