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Abstract- Image segmentation using transition region has been quiet effective in recent years due to 
its simplicity. Previous approaches using transition region only concentrate in segmentation of gray 
scale images. Colour image segmentation using transition region approach is a challenging task due 
to the increase in complexity involving various colour components. Here we have proposed a hybrid 
transition region approach for colour image segmentation. Two existing transition region based 
approaches: (i) Gabor based transition region approach and (ii) local variance based transition 
region approach are used to develop the proposed method. Initially, the R, G, B colour components 
are separated from the original image. Gabor based transition region approach is applied to segment 
the texture features from the image. The result of previous method is used as input to local variance 
based transition region approach for final object extraction from image. The proposed method works 
effectively on variety of images containing both single and multiple objects. The method is applied for 
fish image segmentation. Experimental results revel that the proposed method outperforms many 
existing approaches.   
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Abstract- Image segmentation using transition region has been 
quiet effective in recent years due to its simplicity. Previous 
approaches using transition region only concentrate in 
segmentation of gray scale images. Colour image 
segmentation using transition region approach is a 
challenging task due to the increase in complexity involving 
various colour components. Here we have proposed a hybrid 
transition region approach for colour image segmentation. 
Two existing transition region based approaches: (i) Gabor 
based transition region approach and (ii) local variance based 
transition region approach are used to develop the proposed 
method. Initially, the R, G, B colour components are separated 
from the original image. Gabor based transition region 
approach is applied to segment the texture features from the 
image. The result of previous method is used as input to local 
variance based transition region approach for final object 
extraction from image. The proposed method works effectively 
on variety of images containing both single and multiple 
objects. The method is applied for fish image segmentation. 
Experimental results revel that the proposed method 
outperforms many existing approaches.

I. Introduction

mage segmentation is a basic pre-processing step 
for all computer vision and image understanding 
application. A number of image segmentation 

algorithms exist in literature where both gray scale 
image and colour images are segmented. Segmentation 
can be of two types: (i) Separating the objects from 
background, (ii) Dividing the image into number of 
constituent regions. Colour is an important visual 
perception. Gray scale image segmentation is a bit 
simple process as the image is processed in a simple 
plane where the intensity range 0 to 255. But colour 
image segmentation is a complex process due to the 
involvement of different colour planes. The RGB colour 
image constitutes of three different colour planes. The 
complexity increases as the processing has to be 
performed into these three different planes.  Various 
approaches has been developed for colour image 
segmentation that divide the images into constituent 
regions. Few approaches has been developed for 
separating objects from background. Transition region 
approaches[1–8] are recent hybrid techniques which are 

I

applied to gray scale images due to their simplicity. 
Existing transition region approaches (for gray scale 
images) work well for segmenting images containing 
single object. Parida et al.[6] developed a gray scale 
approach for multi object segmentation. The method 
uses local variance features with global thresholding for 
segmentation. It is suitable for images with non-
overlapping gray levels. To eradicate the former 
drawback they have proposed a new approach using 2-
D Gabor filters[7]. This approach is suitable for gray 
images with overlapping gray intensities between object 
and background. But the former approach provide 
better results in case of simple foreground. So, we have 
proposed a new hybrid approach that takes care of both 
overlapping and non-overlapping gray levels.

The rest of the paper is organized as follows: 
Section 2 describes the proposed approach. Section 3 
gives a brief idea about the various performance 
measures used to quantify the proposed along with 
other methods. The reason behind using dual transition 
region is discussed in Section 4. The results and their 
corresponding discussion is given in Section 5. 
Application of the proposed method in segmentation of 
underwater fish image is given in Section 6. The paper is 
concluded in Section 7.

II. Proposed Method

The proposed method uses two different 
transition region extraction for the segmentation 
process. The proposed method starts with separating 
the R, G and B colour components from the original 
RGB colour image. Each colour component is subjected 
to 2-D Gabor filtered based transition region extraction 
process followed by morphological operations to 
generate the object masks. Further the colour 
components are combined to generate the colour object 
region. In the process of first step of segmentation 
process, it may happen some background regions are 
left out at the edge regions of the segmented object 
portion. To get rid of these, further the segmented object 
portion is subjected to local variance based transition 
region extraction using l a b colour model. In this 
process, the segmented object colour object is 
converted to L a b. The individual L, a and b 
components are further processed using local variance 
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a) Extraction of Gabor based transition region 
Initially the colour components R, G and B are 

separated from the RGB colour image. Each colour 
component is separately processed using 2-D Gabor 
filter based transition region extraction method [7]. Here 

the Gabor features of individual colour components are 
extracted. Further, the common features are selected via 
an intersection operation. The intersected features are 
then thresholded to extract the transition region. The 
standard deviation of the feature is considered as 
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Fig.1: Architecture of the proposed method
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combined to regenerate the colour object region. The 
architecture of proposed method is shown in Fig.1.



threshold. The transition region extracted is having a 
value of 1 at transition portions whereas the remaining 
portions has a value 0 (binary image). 

b) Morphological operation for object region extraction 
The transition region extracted from the former 

region undergo a series of morphological operation for 
object region extraction from transition region. At first, 
morphological region filling operation is applied to the 
transition regions obtained from the former step. In this 
operation, the transition regions are filled with holes 
having a value of 1 using 4-connectivity rule. This results 
in the inner portions of the transition regions to take a 
value 1 (white) leaving all other portions to be 0 (black). 
At the end of this step, we obtain a binary image where 
the object regions are labelled as 1 where as the 
remaining regions are labelled as 0. In this process, it 
may happen that some unwanted background portions 
(background texture appearing as false transition 
region) are also labelled as 1. To get rid of these, it 
further undergoes morphological shrinking operation to 
shrink the false object portion without holes as points. 
Further, these points are separated. 

c) Intermediate object extraction 
The object regions extracted from former step 

are binary regions where objects are represented as 1 
and background as 0. The objects regions are replaced 
with their corresponding R, G and B values to get an 
intermediate colour object. This process results in a 
colour object extraction with background as white.  

d) Conversion of intermediate objects to Lab and 
separation of intensity component 

The intermediate RGB objects extracted 
sometimes retain partial background near the object 
edges which is not desired. The RGB colour system 
simply separates the R, G and B components separately 
without considering the intensity (or luminance). But, the 
L-a-b system separates the intensity/luminance 
components from the colour. This effectively identifies 
the partial background regions associated with the 
object edges. So, the intermediate RGB objects are 
converted to L-a-b space and the L-component which 
represents the intensity is separated out for further 
processing. 

e) Second transition region extraction using local 
variance 

From the former step, we achieve an intensity 
image which retain some background portion near the 
object edges. This can be well identified using local 
variance. The process of local variance based transition 
region is discussed in [6]. The window size and 
parameters are chosen as per [6]. The local variance 
feature image is thresholded using a threshold which is 
basically the intensity mean of the local variance 
features. After thresholding, the resultant image is a 

binary image representing transition regions as 1 leaving 
the rest as 0.  

f) Morphological thinning and region filling for 
extraction of object regions 

The transition region extracted from the former 
step are of several pixels width. To extract the edge 
image of single pixel width, morphological thinning 
operation is performed. The thinning operation results in 
object contours. The object contours are further filled 
with holes using morphological region filling operation. 
This results in binary image with object regions having a 
value 1 and background to 0.  

g) Extraction of objects from the object regions 

The object regions extracted from the former 
step has a value 1. The original R, G and B components 
are replaced in place of 1 value to extract the object 
colour pixel values. The background is replaced with a 
value 255 to make the background as white. Finally, in 
this operation the objects are separated from the 
background. 

III.
 

Performance Measures
 

The performance of the proposed method 
along with the existing methods are measured via three 
mathematical measures: misclassification error (ME) 
[9,10], false positive rate (FPR) [11]

 
and false negative 

rate (FNR) [12,13]. The pixels of foreground (object) 
falsely classified as background or vice versa is 
quantified by misclassification error. The ME is defined 
as

 

OO

TOTO

FB
FFBB

ME
+

∩+∩
−= 1

  

 
     

(1)
 

where, OB and OF corresponds to background 

and foreground pixels in ground truth image. The term 

TB
 

and TF
 

corresponds the background and 
foreground pixels respectively in the segmented image 
and the operator .

 
represent the cardinality of set 

operation. The value of ME varies between 0 and 1. The 
value 0 represents errorless segmentation whereas 1 
corresponds to full erroneous segmentation. The lower 
the value (i.e., close to value 0) represents better 
segmentation. The FPR and FNR defines the ME 
measure more precisely.

 

The FPR is the number of background pixels 
classified as foreground pixels to the total number of 
background pixels. The FNR corresponds to the number 
of foreground pixels classified into background pixels to 
the total foreground pixels. The FPR and FNR can be 
defined as
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O

TO

B
FB

FPR
∩

=    

     

(2)

 

O

TO

F
BF

FNR
∩

=     

                   

(3)

 
Like ME, the values of FPR and FNR also varies 

from 0 to 1. High values of FPR and FNR leads to 
serious over segmentation and under segmentation 
respectively. In over segmentation a portion of 
background region appears with the actual foreground 
in the segmented image whereas, in case of under 
segmentation some portion of object portion is missed 
in the resultant segmented image [14]. 

To evaluate the similarity of the segmentation 
result with the ground truth Jaccard index is used. The 
Jaccard index [15] is defined as 

SRGT
SRGT

JI
∪

∩
=

    

     

  (4)

 
 

 

 Segmentation accuracy (SA) [16]
 

is a global 
measure which denote the ratio of total well classified 
pixels in the segmentation result which is given as 

 

pixels ofnumber  Total
pixels  segmented  correctly ofNumber 

SA =

    

(5)

 
The value of SA remain in the range from 0 to 1. 

High SA value indicate better segmentation accuracy. 
Based on the above five performance measures the 
proposed method is quantitatively compared with 
various segmentation methods. 

IV. Reason for Dual Transition Region 

An obvious question would be why dual 
transition region when we are achieving the result even 
in using single transition region. This can be better 
clarified using this example. For Clock image, the output 
of first stage is shown in Fig.2 (b) which has still some 
background portions near the object edges. But in 
second stage those regions are discarded to a great 
extent which can be depicted from Fig. 2(c). The effect 
can be well marked from the segmentation masks of 
first and second stages in Fig. 2(e) and Fig. 2(f) 
respectively. Based on visual representations the 
quantitative measures improve to a great extent which is 
reflected from Table 1. The experimentation is 
performed on two other images such as the Aeroplane 
and Wall decoration image which is shown in Fig.3 and 
Fig.4. Their corresponding performance measures are 
given in Table 1.  
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(a) (b) (c)

(d) (e) (f)

Fig. 2: Segmentation results and mask of Clock image: (a) Original image, (b) Segmentation result of first stage, (c) 
Segmentation result of second stage, (d) Ground truth, (e) Mask of first stage, (d) Mask of second stage.

where, GT and SR correspond to ground truth and 
segmentation result respectively. The JI value varies 
between 0 and 1. Higher value (i.e., close to 1) denote 
better segmentation result or maximum resemblance 
with the ground truth (required segmentation result).  



 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Table 1:

 

Performance measures (ME, FPR, FNR) of Clock, Aeroplane and Wall decoration images

 

Sl. No.

 

Image

 

Stage

 

ME

 

FPR

 

FNR

 

1 Clock

 

First

 

0.3307

 

0.0000

 

0.9997

 

Second

 

0.1034

 

0.0033

 

0.3064

 

2 Aeroplane

 

First

 

0.0572

 

0 0.9997

 

Second

 

0.0179

 

0.0110

 

0.1331

 

3 Wall decoration

 

First

 

0.3558

 

0.0013

 

0.9996

 

Second

 

0.0517

 

0.0380

 

0.0765

 

V.

 

Result and Discussion

 

The entire experimentation process is carried 
out on a PC having Core-i3, 1.9GHz processor and 8G 
RAM. The simulation is done in MATLAB 7.0 
environment. The images as well as their corresponding 
ground truths are considered from Wisemann dataset 

[17]

 

and MSRM dataset [18]. All images considered for 
experimentation are RGB color images. The proposed 
method is tested with several color image segmentation 
approaches such as CV model [19], Active contour 
model (ACWE) [20], Color image segmentation using 
genetic

 

algorithm (CISGA) [21]

 

and segmenting salient 
object from images and videos (SSOIV) [22]. 
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(a) (b) (c)

(d) (e) (f)

(a) (b) (c)

(d) (e) (f)

Fig. 3: Segmentation results and mask of Aeroplane image: (a) Original image, (b) Segmentation result of first stage, 
(c) Segmentation result of second stage, (d) Ground truth, (e) Mask of first stage, (d) Mask of second stage.

Fig. 4: Segmentation results and mask of Wall decoration image: (a) Original image, (b) Segmentation result of first 
stage, (c) Segmentation result of second stage, (d) Ground truth, (e) Mask of first stage, (d) Mask of second stage.



ACWE

 

0.1520

 

0.1559

 

0.0860

 

0.2503

 

0.8480

 

SSOIV

 

0.0233

 

0.0146

 

0.1710

 

0.6638

 

0.9767

 

CISGA

 

0.0338

 

0.0191

 

0.2842

 

0.5402

 

0.9272

 

Proposed method

 

0.0315

 

0.0324

 

0.0150

 

0.6344

 

0.9685

 

3 Aeroplane

 

CV

 

0.1232

 

0.1255

 

0.0862

 

0.2980

 

0.8768

 

ACWE

 

0.0104

 

0.0003

 

0.1776

 

0.8184

 

0.9896

 

SSOIV

 

0.0112

 

0.0001

 

0.1941

 

0.8050

 

0.9888

 

CISGA

 

0.0393

 

0.0227

 

0.3125

 

0.5003

 

0.9222

 

Proposed method

 

0.0145

 

0.0145

 

0.0142

 

0.7957

 

0.9855

 

4 Wall decoration

 

CV

 

0.0997

 

0.1098

 

0.0813

 

0.7664

 

0.9003

 

ACWE

 

0.0860

 

0.0261

 

0.1947

 

0.7688

 

0.9140

 

SSOIV

 

0.0968

 

0.0233

 

0.2299

 

0.7389

 

0.9032

 

CISGA

 

0.2214

 

0.0000

 

0.6231

 

0.3769

 

0.7786

 

Proposed method

 

0.0495

 

0.0377

 

0.0709

 

0.8697

 

0.9505

 

5 Clock

 

CV

 

0.4022

 

0.4865

 

0.2317

 

0.3872

 

0.5978

 

ACWE

 

0.2666

 

0.2443

 

0.3117

 

0.4605

 

0.7334

 

SSOIV

 

0.2784

 

0.0001

 

0.8416

 

0.8416

 

0.7216

 

CISGA

 

0.3144

 

0.0000

 

0.9512

 

0.0487

 

0.6856

 

Proposed method

 

0.0825

 

0.0095

 

0.2302

 

0.7552

 

0.9175
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(b)

 

(c)

 

(d) (e)
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CISGA 0.2040 0.1089 0.4261 0.4575 0.7960
Proposed method 0.1002 0.0245 0.2765 0.6844 0.8998

Bird 

CV 0.3885 0.4111 0.0051 0.1243 0.6115

Table 2: Performance measures (ME, FPR, FNR) of different methods for various types of images

Sl. No. Image Method ME FPR FNR JI SA

1 Boat

CV 0.3304 0.2513 0.5146 0.3062 0.6696
ACWE 0.2621 0.1536 0.5153 0.3568 0.7379
SSOIV 0.1586 0.0261 0.4674 0.5021 0.8414

Fig. 5: Segmentation results of different methods applied on the Boat, Bird, Aeroplane, Wall decoration, Clock 
image: (a) Original image, (b) CV, (c) ACWE, (d) SSOIV, (e) CISGA, (d) Proposed method

2 



The performance of the proposed method using 
5 quantitative measures such as ME, FPR, FNR, JI and 
SA. The quantitative results of the proposed method 
along with others are given in Table 2. The best values 
of ME, FPR, FNR, JI and SA of every image is marked 
as bold in Table 2. The qualitative segmentation results 
of original images and other methods along with the 
proposed method is shown in Fig.5. For better 
comparison of the segmentation quality the ground 
truths of different images are compared with the 
segmentation mask of other methods along with the 
proposed method are given in Fig.6. 

To begin our analysis, for the Boat image which 
comprises of both textured foreground and background 
the proposed method outperforms well quantitatively for 
all measures. The proposed method removes the 
background completely though it misses some 
foreground portion. This can be well visualized from 
comparing the segmentation mask with the ground truth 
in Fig.6. For Bird image, the method SSOIV achieves 
best ME and FPR where as the method CV attains 
lowest FNR. But it can be verified from Table2 that the 
proposed method achieves the ME value nearly equal to 
that of SSOIV. Segmentation result from Fig.5 indicate 
that although SSOIV attains best ME, FPR and SA 
values but it misses some inner object portions. The 
proposed method achieves better visual segmentation 
output in terms that it doesn’t lose any object portion. 

The proposed method attains the best JI indicating that 
the result of the proposed method is more similar to that 
of the ground truth. The Aeroplane image is a simple 
foreground and background image. For Aeroplane 
image, the method ACWE provides best ME, JI and SA 
where as the method SSOIV provide best FPR. The 
proposed method provide best FNR indicating that the 
result of the proposed method is not at all under-
segmented. This can be well visualized from the 
segmentation mask in Fig.6. The wall décor image is 
having simple foreground with textured background. The 
proposed method best ME, FPR, JI and SA indicating 
low under-segmentation. The best FPR is provided by 
CISGA indicating that the proposed method result has a 
little background portion. Similarly, for Clock image the 
proposed method attains best ME, FNR, JI and SA 
where as the method CISGA attains lowest FPR. But 
visual results from Fig.5 indicate that majority portion of 
foreground regions are missed in case of CISGA. 

To show the effectiveness of the proposed 
method, the average performance measures of all 
methods were calculated and given in Table 3. The best 
values are for each measure are marked in bold. From 
Table 3 it can be observed that the proposed method 
attains best values of all performance measures except 
for the average FPR. The method SSOIV attains best 
FPR value for all images. 
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(a) (b) (c) (d) (e) (f)

Fig. 6: Segmentation masks of different methods applied on the Boat, Bird, Aeroplane, Wall decoration, Clock 
image: (a) Original image, (b) CV, (c) ACWE, (d) SSOIV, (e) CISGA, (d) Proposed method



Table 3: Average performance of different methods for various performance measures 
Method Average ME Average FPR Average FNR  Average JI  Average SA  
CV 0.2688 0.2768  0.1838  0.3764  0.7312  

ACWE 0.1554 0.1160  0.2571  0.5310  0.8446  

SSOIV 0.1137 0.0128  0.3808  0.7103  0.8863  

CISGA 0.1626 0.0301  0.5194  0.3847  0.8219  

Proposed method 0.0556 0.0237  0.1214  0.7479  0.9444  

VI. Application to Fish Image 

Segmentation 

The method is applied for under water fish 
image segmentation. Due to the unavailability of ground 
truth images we are not calculating their performance 
measures. The images are taken from fish recognition 
dataset [23] and [24]. Some synthetic images are also 
chosen along with the dataset image to show the 
effectiveness for multiple fish object segmentation which 
are shown in Fig.7. 

Here we have considered the fish images from 
a standard fish image dataset [23], which were taken by 
underwater bots given in Fig.7(a)-(b). Their 
corresponding segmentation result using our proposed 
method is given in Fig. (g)- (h). For testing the proposed 
method in multi object segmentation, we have chosen 
some synthetic images containing multiple fishes in 
Fig.7 (e)-(f). The proposed method provides good 
segmentation output even in the varying intensity of 
foreground to background. 

 

 

 

 

 

 

 

 

 

 

 

VII.
 

Conclusion
 

In this article, we present a new hybrid transition 
region based approach for colour

 
image segmentation. 

This is a new approach for colour image segmentation 
using transition region. The proposed approach uses 
dual transition region extraction methodology for image 
segmentation for colour images. The proposed method 
achieves better performance in comparison to the 
existing methods both qualitatively and quantitatively 
without loss of foreground and less emergence of 
background. The proposed method when applied to 
real time underwater fish images also performs fish 
segmentation effectively.   
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comprise: 

(a)Title should be relevant and commensurate with the theme of the paper. 

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions. 

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus. 

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared. 

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition; 
sources of information must be given and numerical methods must be specified by reference, unless non-standard. 

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable 
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design 
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to 
have adequate numerical treatments of the data will be returned un-refereed; 

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 

(i) References in the proper form. 

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more 
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the 
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial 
correction. 
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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: 
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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. 

Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork. 
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to 
complete and return a color work agreement form before your paper can be published. 
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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. 

6. AFTER ACCEPTANCE

 
Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the 
Global Journals Inc. (US). 

 

6.1 Proof Corrections

 
The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must 
therefore be provided for the related author. 

Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for 
any corrections to be added. Further instructions will be sent with the proof. 

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt. 

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please 
note that the authors are responsible for all statements made in their work, including changes made by the copy editor. 

 

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

 
The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in 
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for 
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after 
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles 
cannot be cited in the conventional way. 

 

6.3 Author Services

 
Online production tracking is available for your article through Author Services. Author Services enables authors to track their article - 
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their 
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link 
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. 

 

6.4 Author Material Archive Policy

 
Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two 
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as 
possible. 

 

6.5 Offprint and Extra Copies

 
A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to 
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org . 

                   

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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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. 

 

 

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. 

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

XV



 

 
 

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. 

 

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. 

 

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. 

 
 

 

 

 

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. 

 

 

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 
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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. 

 

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 
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generally accepted information, if suitable. The implication of result should be visibly described. 
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