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ARTICLE INFO ABSTRACT 
 Image segmentation serves as a focal point of exploration for numerous researchers 

in the field  of computer vision. Image segmentation means partitioning an image 
in segments and assigns a label to every segment. The main idea behind image 
segmentation is to make image simpler for further processing. This chapter presents 
various image segmentation algorithms for desktop and mobile devices. With its 
numerous application in medical field such as tumor detection, color blindness, 
kidney diseases, it is found, the evaluation parameters are varying with application 
domain. But, Segmentation processing time is one of the major evaluation 
parameter in image segmentation. On contrary, image segmentation ingredients 
i.e., texture, color, pixel intensity, histogram and threshold values etc.  are important 
in image segmentation. After studying the literature, this study is more helpful for 
improving the existing segmentation algorithm or developing a new segmentation 
algorithm. 

 
Keywords: Image segmentation, threshold, clustering, pixel intensity, texture, 
histogram. 

 
1 Introduction 

 
Now days, mobile phones are not only simple telephonic devices but also work like handy computers which are 
capable of performing complex, processor-intensive and memory operations. This transformation of simple 
mobile devices into smart phones is providing the new generation’s wide range of communication and 
entertainment. For this purpose till now people require number of devices for various task of daily routine. The 
advancements in mobile phone industries and imaging, smart phones are capable in providing attractive 
medium at low cost for providing image-based services at a less price. 
The work of Gonzalez and Woods (2002) for Segmentation in image processing is the area concerned with the 
evaluation and analysis of the digital images based on the problem domain and relevant knowledge base. Image 
pre-processing and image post-processing are two important processes in digital image processing. Image pre-
processing, generally deals with the correction in or evaluation of the given image before using it for the desired 
purpose and image post-processing, handles the problems or evaluations related to the generated images.  
Image segmentation principally entails identifying resemblances and disparities within a given image.This 
leads to form the various regions, that is, partitioning the given image based on some of the  parameters, for 
example, pixel intensity, texture, color, histogram, pixel connectivity, etc. Generally, image segmentation has 
image as the I/O of this process is, mostly, the attributes related to the concerned image which later can be 
used for the desired purpose. Grey or color images are generally used in image segmentation. Various color 
spaces can be used to process the given color image. Image segmentation serves as the basic technique utilized 
across various domains in image processing, including pattern recognition, content-based image retrieval, 
facial recognition, object recognition, medical image processing, fault detection in industrial products, and 
more.The various methods of image segmentation are classified based on similarity & discontinuity properties. 
Discontinuity property method is also known as boundary based method similarity property method is known 
as region based methods (Sharma et al., 2012). Edge identification is used to pinpoint the limits of areas in 
brokenness techniques, while district based strategies section a picture into locales that fulfill predefined 
conditions, as demonstrated in Figure 1. 
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Fig. 1. Various approaches of Image Segmentation 

 
Digital image processing(DIP) encompasses the application of various computer algorithms to digital images 
(Kaur & Kaur, 2014). These techniques serve two primary purposes: improving visual data for better human 
understanding, and managing image data for storage, representation, machine interpretation, and 
transmission. (Chowdhury et al., 2016). Significant stages in computerized picture handling,incorporate 
rebuilding, picture procurement, division, pressure, improvement, variety handling,, and recognition (Jaiswal 
& Tiwari, 2013). As noted by Saini and Arora (2014), image segmentation is essential for facilitating computer 
understanding of images. 
 
2  Image Segmentatıon Methods For Desktop  
Pre-processing and post-processing techniques are very important in digital image processing. Most of the 
research contribution exists in literature is concerned with these techniques. Generally two types of images- 
grey and color are handled by the various image segmentation approaches. Few of the research work allied to 
the proposed research work is analyses and presented here. Several review and survey papers for image 
segmentation on desktop PC are reported in literature, particularly, based on the category of the approaches. 
Few of the authors Fu and Mui (1981), Pal and Pal (1993), Zhang (1996), Freixenet et al. (2002), Ortiz and 
Oliver (2006), Zhang, Fritts and Goldman (2008) discuss the various techniques and their evaluations related 
to the various domains. Thresholding is the basic fundamental used in the image segmentation. Some of the 
other authors Weszka (1978), Sahoo et al. (1988), Chang et al. (2006) presents the study and comparison of 
the various thresholding techniques. The comparison and performance characterization of the various 
algorithms of image segmentation is presented in Ranade and Prewitt (1980),Hartley et al. (1982),Zhang  and 
Gerbrands (1994),Zhang (1997) Southall et al.(2000) Pantofaru and Hebert  (2005). Comparative analysis of 
segmentation algorithm for desktop is shown in Table 1. 

 
Table 1. Comparative analysis of segmentation algorithms for desktop. 

Ref Concept Assumption Working Remark 
Pal (1993) Fuzzy and non-fuzzy 

technique for color im-
age segmentation 

Not all procedures are overall 
around sensible for explicit sorts of 
pictures, nor are techniques by and 
large compelling for many pictures. 

Index for qualitative  evaluation is 
homogeneity, compactness, con-
trast, continuity, psycho-visual 
perception 

Selection of segmentation tech-
nique depends on application 
&type of images 

Freixenet  et 
al. (2002) 

Segmentation relying on 
region and boundary in-
formation. 

Accuracy is evaluated and compared 
using synthetic and real images.  

Quantitative assessment of re-
gion-based and boundary-based 
segmentation. 
 

Multiresolution  
performance is based on sim-
plicity & accuracy of the results 

Zhang 
(2008) 

Unsupervised objective 
evaluation methods 

manually-segmented reference im-
ages does not require to compare 
with segmentations 

Evaluation on the basis of subjec-
tive, system-level supervised and 
unsupervised evaluation. 

Results of unsupervised seg-
mentation evaluation are rea-
sonably well  

Sahoo et al. 
(1988) 

Thresholding tech-
niques including  global 
& local thresholding 

Group of digitized images from a 
portrait & natural scenes 

The performance evaluation of 
automatic global thresholding 
methods utilizing uniformity and 
shape measures functions. 

Tsai's and Otsu's moment-pre-
serving methods are superior 
thresholding techniques. 

Pantofaru 
(2005) 

Graph-based segmenta-
tion  &Mean shift-based 
segmentation algorithm  

provides segmentation results with 
parameters on single image and mul-
tiple images with the same parame-
ters 

Evaluate the performance for ac-
curacy and stability with parame-
ter choice &image choice 

Graph-based algorithm has less 
variability and slightly improved 
stability than mean shift-based  
algorithm 

 
Apart from these, some other authors contribute to some typical techniques; Woods (2007) discuss feasibility 
to segment color images and the issues involved in designing genetic algorithms. Senthilkumaran and Rajesh 
(2009) discuss soft computing techniques are having various applications among them for the most part critical 
applications is edge area for picture division. The various authors discuss evaluation of method Kang, Yang and 
Liang (2009), Fuzzy clustering Irshad et al. (2010) is a process of allocating the membership levels, and further 
use these levels to assign data elements to clusters or data set, multi-objective optimization Bong and Mandava 
(2010) are realistic models for various complex optimization problems. The objectives conflict optimizing a 
particular solution is acceptable to only one objective whereas undesirable to other objectives, clustering 
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Thilagamani and Shanthi (2011), and agent based methods Mishra et al., (2011) and color based methods Hosea 
et al., (2011). 
Other methods related to image segmentation are discussed in the literature. Li and Liu (2008), Zhang et al. 
(2009), Zhang and Hu (2008), Qin et al. (2010), and Krstinic et al. (2011) explore histogram-based approaches. 
Li and Liu (2008) propose image thresholding based on neighboring differential histograms. Zhang et al. 
(2009) present a non-uniform quantization-based color histogram technique. Zhang and Hu (2008) utilize 
Otsu's method for histogram analysis in image segmentation. Qin et al. (2010) employ cloud model-based 
histogram analysis for image segmentation, while Krstinic et al. (2011) introduce a two-pass histogram-based 
technique. Melas and Wilson (2002) have used the Markov random fields and Baysian for image segmentation. 
Unsupervised segmentation is discussed by Alvarado et al., (2002). Color image segmentation based on 
minimum spanning tree is carried out by Zhang and Yang (2006). Lan et al., (2009) proposed that Random 
walk based method is used in graph theory which converted into large-scale sparse linear equations for image 
segmentation. The equation output and the rate of iteration convergence depend on initial value selection as 
an input. But it has major drawback for segmentation of the huge scale image on random selection of initial 
value. Fuzzy-rough grid based Li and Wei (2009) approach discuss a shortest path segmentation algorithm. It 
takes into account the grid locations as well as the relationship between mesh grid function sizes, which 
validates the grid pixel values of comparable region of grid partition & the accuracy as a segmentation 
evaluation criteria. [118]. 
Senthilkumaran and Rajesh (2009) proposed Rough set theory approach that gives approximation of sets that 
leads to useful forms of granular computing. In different extensions of medical picture segmentation, this 
method substitutes a tolerance relation for the connection based on equivalency. Additional methods for image 
segmentation and contour detection are covered by (Maire, 2009). Banerjee et al., (2010) discuss Pixel 
processing based approach. Image segmentation on the basis of normalized cuts is described by Sun and He 
(2009), Shi and Malik (2000), Regentova et al., (2006). Huang et al., (2009) identified the distinct parts in the 
colour image using fuzzy logic in cluster creation. Maeda et al., (2008) proposed Fuzzy based hierarchical 
algorithm.  ANN motivated approaches are developed and discussed by Feng et al., (2002), Meftah et al., 
(2010). 
Grady and Schwartz (2006) focus on image partitioning, employing a graph-based approach utilizing the 
isoperimetric constant. Vanhamel et al. (2006) address color image segmentation using multi-scale watershed 
logic. Xu et al. (2007), for graph-spectral segmentation of synthetic aperture radar pictures, employ global 
image statistics. Wang et al. (2008) propose a graph theory-based algorithm for magnetic resonance brain 
images. Cao et al. (2008) introduce a method based on maximum weighted entropy of undirected graphs for 
image segmentation. Xu et al. (2009) tackle terrestrial point clouds segmentation by utilizing graph theory and 
automatic seed point selection. Ma et al. (2010) employ graph cuts, while Guo et al. (2010) utilize an optimal 
threshold model with graphs.To realize object based high resolution image segmentation the Multispectral high 
resolution image segmentation based on graph proposes Minimum Span Tree optimal theory (Cui and Zhang, 
2010).It improved the edge-weight calculation by considering new band-weight and then edge based auto 
threshold select method works by changing the scale parameters on multi-scale image segmentation. In 
medical image segmentation extracting an object is the challenge. A segmentation approach combining 
watershed algorithm and graph theory Zhang and Cheng (2010) solves this problem up to some extent. In this 
combined algorithm the reconstruction of a floating-point active image is presented as mention image for 
watershed transform and then a graph theory based algorithm Grab Cut is used for better segmentation. 
Adaptive model for remote sensing images is proposed by Hua et al., (2010) has definite analysis model and 
assessment standard for various commercial presentations. The image is interpreted by means of the graph 
model and by relating Ncut algorithm in graph theory. For better image segmentation the optimization is 
applied. As image segmentation is a multi-objective optimization problem discussed by Bong and Mandava 
(2010), various attempts are also reported in literature. Image segmentation is multi-objective problem such 
as minimize overall deviation and error rate of the classifier and maximize connectivity (Shirakawa & Nagao, 
2009). Image segmentation includes numerous processes such as pattern representation and proximity (Saha 
& Bandyopadhyay, 2010), Guliashki et al., (2009). From this point of view, genetic algorithm discuss by Ramos 
and Muge (2000) and Maulik (2009) based attempts are also reported in literature. The critical and essential 
component of image analysis system is partitioning a digital image into pixels.  
In image segmentation, clustering involves identifying sets of parallel images (Puzicha et al., 2000). Eick et al. 
(2004) propose supervised clustering, which incorporates a relevance feedback technique. Grira et al. (2005) 
discuss unsupervised clustering, including density-based clustering methods. Chen et al. (2008) address color 
image segmentation using K-means clustering, with the value of K automatically detected based on maxi-min 
initialization. Irani and Belaton (2009) examine simple K-means clustering. Li et al. (2009) propose a hybrid 
approach combining hierarchical and K-means clustering. Isa et al. (2009) describe adaptive fuzzy-based K-
means clustering, while Li and Tian (2007) present multi-scale probabilistic image segmentation approaches. 
Image segmentation is a multi-objective optimization problem, as it forms the regions on the basis of similarity 
or dissimilarity where one has to go for the more optimal region or cluster. Natural computing is the evolving 
area which deals with the non-classical optimization techniques. Work related to particle swarm optimization 
based Adaptive thresholding is used for the segmentation of the image by (Fu &Lei 2008, Jose &Jackson 
2009).Image segmentation plays very important role in various image application domains. Few of the research 
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work related to the domains such as aerial image by Letournel et al., multi-spectral images by Chabrier et al., 
satellite images by Carleer et al., (2005), medical image by Crum et al., (2006) and object recognition by 
Pantofaru (2008) are also reported in literature.  
 
The summary of various segmentation techniques such as Edge detection, thresholding, clustering, fuzzy and 
neural technique, are discussed by (Narkhede, 2013). Image segmentation is widely classified as semi-
interactive & fully automatic approach. Various knowledge based methods for image segmentation are based 
on intensity, discontinuity, similarity, clustering and graph based methods to understand the principles and 
extraction of the section of interest. Khan and Ravi (2013) propose a comparative analysis of Threshold-Based 
Segmentation, region-based segmentation, and edge-based segmentation methods based on parameters 
including Region-Continuity, Computation Complexity,nature of the Output Image, Spatial Information, 
speed, Detection of Multiple objects, noise Immunity, Automaticity, and accuracy. However, image 
segmentation faces challenges due to factors such as homogeneity, spatial features of image continuity, texture, 
and content of the image (Dass et al., 2012). 
 
The methods address texture detection using the current edge detection technique because texture is a 
characteristic that can only be found on edges (Hemalatha & Anouncia, 2016). Using fractional differential, 
Hemalatha and Anouncia (2017) provide work on unsupervised segmentation for remotely sensed pictures. 
Sharma and Virmani (2017) discuss an efficient decision support system for kidney illness detection that uses 
statistical features derived from renal ultrasound images. In order to increase clustering performance, 
Duggirala et al. (2016) introduce a novel hybridization of EM and K-means approaches that produces high-
fitness and time-effective clustering outcomes. 

 
3  Image Segmentatıon Methods For Mobıle Devıces  
The various approaches for segmentation in mobile devices have been discussed. Varieties of domains are 
available for image segmentation on mobile devices but, no rigid solution is available for all types of domains 
such as mobile display and resolution of image. The objects which are segmented efficiently and extracted 
features on a structural background for classification & object recognition are discussed by (Hart et al., 2010). 
The methodology proposed by Liu et al., (2010) built on automatic boundary refinement used for to make the 
object cutout process more vigorous and suitable. The approach proposed by [91]Tasli and Ugur, (2011) is a 
communicating tool for generating stereo image from a mono image. The approach proposed by Park et al., 
(2011) is used for colour blind people having problem in detecting primary colours. The approach discuss by 
Kim and Jun, (2011) developed a real-time image processing application for Apple's iPhone 4 smartphone using 
the OpenCV library. 
 
Nakagawa et al. (2011) introduce MOSIR, a mobile phone image retrieval system aiding in rapid image 
searching. Xiong et al. (2010) address the segmentation of hand pictures in unidentified backgrounds. 
Thirumaran et al. (2009) develop a Graphical password system as an alternative to conventional textual 
passwords for mobile devices. Faruk et al. (2010) propose image segmentation techniques for business cards 
using mobile phones. Gavilan et al. (2006) propose image retrieval with an effective segmentation method to 
extract significant regions in images. Liu et al. (2010) use the mean shift algorithm to concentrate on over-
segmentation. Forlines and Balakrishnan (2009) present three image demonstration techniques aimed at 
enhancing visual search capabilities. The approach planned by Tom et al., (2005) is technologically advanced 
for image matching of pictures with definite boundary on mobile devices. Comparative analysis of 
segmentation algorithm for mobile device is presented in Table 2. 
 

Table 2. Comparative study of segmentation algorithms on mobile devices. 
Ref Concept Assumption Working Remark 

Tasli  and 
Ugur 
2011[91] 

The collaborative 2 Dimensional to 3 Dimensional image 
translation method for mobile devices allows users to seam-
lessly convert 2D images into 3D representations through in-
teractive functionalities tailored for mobile platforms. 

Logical neighborhood resem-
blance based  methods keeps the 
energy for searching  

The tool creates stereo im-
ages with all possible ine-
qualities 

non iterative choice for 
merging creates the 
method effective 

Park et al., 
2011[92] 

Improved mobile device confusion line color transformation Hue information is used to seg-
ment regions with similar color 
information grouped by the 
neighbourhood pixels  

It divides the same hue us-
ing the region-growing tech-
nique. 

To avoid confusion for 
CVDs, it suggests the best 
color information in all 
regions. 

Kim and Jun, 
2011[93] 

Applications for AR (augmented reality) and image processing 
on smart mobile devices 

Convenient user interface devel-
oped for limiting, contour detec-
tion and edge detection 

A smartphone app and user 
interface for current picture 
processing 

applied for multi-object 
argumentation and 
multi-marker finding 

Nakagawa et 
al., (2011) 
[94] 

segmentation  and retrieving of images on mobile devices Parallel images are found on ba-
sis of Edge  & color layout 

Use flash light as boundary 
approach to view images of 
dissimilar size & context 

It provides flexibility to 
search similar images 
wholly or partly 

Faruk et al., 
(2010) [95] 

Series of mobile device photos of business cards taken with a 
camera 

Extraction of text locales and sec-
tioning them into characters 

Text regions are extracted 
and corrected using skew 
correction technique 

It organizes the individ-
ual segmented characters 
& preserves the layout 

Liu et al., 
(2010) [96] 

Quick and shared segmentation of images using discrimina-
tive clustering 

Discriminative clustering comes 
after the initial over segmenta-
tion using the mean shift tech-
nique. 

Compare &analyses strength 
& limitation of algorithm on 
mobile devices 

Increasing speediness of 
segmentation consider-
ing precision 
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4  Exıstıng Methodologıes   
Though, different approaches are reported in literature for image segmentation on mobile devices, here, we are 
discussing the prominent contributions and the methodologies reported therein.  
The collaborative 2 Dimensional to 3 Dimensional image translation method for mobile devices allows users to 
seamlessly convert 2D images into 3D representations through interactive functionalities tailored for mobile 
platforms. (Tasli & Ugur, 2011) [91]: 
 
The approach proposed is a communicating tool for generating stereo image from a simple image. Initially 
create organized image over segments on the basis of intensity, homogeneity and convexity limitation. Finally 
the over segmented regions are merged in a region growing way. This proposed approach is energy saving to 
search using the method of globally optimum cut.  
 
Using Color Segmentation for Mobile Applications to apply enhanced Confusion Line Color Transform (Park 
et al., 2011)[92]: 
The approach proposed is for color blind people who cannot detect primary colors. It uses hue information for 
segmentation of adjacent regions with similar pixels of color information. To evaluate the results low pass filter 
in the histogram technique is used for segmentation on mobile devices.  
Gaussian multiscale aggregation concerned with to hand biometric segmentation in mobiles.(Sierra et al., 2011) 
[95]: 
The approach proposed in related with the difficulty of segmentation of hand image in an unidentified 
background which requires a precise result in terms of hand isolation. The results evaluated by considering the 
precision and time parameters with the ability of being an appropriate solution for the problem of hand 
segmentation in contact-less environments.  
 
Segment & Split-Image Based Authentication Techniques for Mobiles. (Thirumaran et al., 2009) [96]. 
 
The approach developed in image authentication is considered as an alternative to outdated textual password 
for mobile devices, which attains better tradeoff between usability and safety. In this paper, the authors 
enhanced the existing graphical password authentication techniques like selection-based authentication and 
click-based authentication and have proposed two new authentication techniques: segment based 
authentication and split-image based authentication. The segment based authentication uses constant color 
clustering algorithm to progress the speed and precision of the image segmentation. 
 
Quick and shared segmentation of images using discriminative clustering (Liu et al., 2010) [99]:  
The mean shift method is used in an over-segmentation strategy. Compared to previous methods that use graph 
cuts on over-segmented regions based on highest similarity, this approach requires less processing time and 
produces results of higher quality. When particular keywords for an object are unknown, information retrieval 
based on the object's visual appearance is useful. 

 
5  Conclusion And Future Scope  
In conclusion, this paper discuss about the  different ways to divide images into parts for both computers and 
phones. Although many methods exist, none of them are perfect for every kind of image. Some techniques are 
used in medicine to find diseases like tumors or color blindness. But because there's no one-size-fits-all 
solution, these techniques can be combined with what we know about a specific area to make them better. 
There are challenges when doing this on phones, like the different types of pictures and the size of the screen. 
This chapter is a starting point for making new ways to split images on phones for lots of different uses. In the 
future, we want to make these methods faster and more accurate for phones. 

 
References 

 
1. Gonzalez R.C. & Woods R.E. Digital Image Processing.2nd Edition, Pearson Education. (2002) 
2. Nikita Sharma, Mahendra Mishra & Manish Shrivastava. Colour Image Segmentation Techniques and 

Issues: An Approach.International Journal of Scientific & Technology Research Vol. 1, Issue 4. (2012) 
3. Dilpreet Kaur & Yadwinder Kaur. Various Image Segmentation Techniques: A Review. International 

Journal of Computer Science and Mobile Computing, Vol.3, Issue5. (2014) 
4. Swati Chowdhury, Sudipta Roy, Anirban Mitra & Prasenjit Das. Automated Numbers of Cluster 

Determination Using the Combination of Entropy and Histogram Peaks from Multiple 
Images.International Journal of Signal Processing, Image Processing and Pattern Recognition.Vol.9, 
No.7. (2016) 

5. Varshali Jaiswal & Aruna Tiwari. A Survey of Image Segmentation based on Artificial Intelligence and 
Evolutionary Approach.IOSR Journal of Computer Engineering (IOSR-JCE).ISSN: 2278-8727, Vol. 15, 
Issue 3. (2013) 

6. Sujata Saini & Komal Arora. A Study Analysis on the Different Image Segmentation 



5644  Hemant Turkar et al / Kuey, 30(4), 2260 

 

Techniques.International Journal of Information & Computation Technology.ISSN 0974-2239 Vol. 4, No. 
14. (2014) 

7. Fu K.S. & Mui J.K. A Survey on Image Segmentation.Pattern Recognition, Vol. 13, No. 1, pp. 3-16. (1981) 
8. Pal N.R. & Pal S.K. A Review on Image Segmentation Techniques.Pattern Recognition, Vol. 26, No. 9, pp. 

1277-1294. (1993) 
9. Zhang Y.J. A Survey on Evaluation Methods for Image Segmentation.Pattern Recognition, Vol. 29, No. 8, 

pp. 1335-1346. (1996) 
10. Freixenet J., Munoz X., Raba D., Martí J. &Cufí X. Yet Another Survey on Image Segmentation: Region 

and Boundary Information Integration.7th European Conference on Computer Vision-Part IIIE, pp. 408-
422. (2002) 

11. Ortiz A. & Oliver G. On the Use of the Overlapping Area Matrix for Image Segmentation Evaluation: A 
survey and New Performance Measures.Pattern Recognition Vol. 27, No. 16, pp. 1916-1926. (2006) 

12. Zhang H., Fritts J.E. & Goldman S.A. Image Segmentation Evaluation: A Survey of Unsupervised Methods. 
Computer Vision and Image Understanding.Vol. 110, No. 2, pp. 260-280. (2008) 

13. Weszka J.S. A Survey of Threshold Selection Techniques. Computer Graphics and Image Processing. Vol. 
7, No. 2, pp. 259-265. (1978) 

14. Sahoo P.K., Soltani S., Wong A.K.C. & Chen Y.C. A Survey of Thresholding Techniques.ComputerVision, 
Graphics, and Image Processing Vol. 41, No. 2, pp. 233-260. (1988) 

15. Chang C.I., Du Y., Wang J., Guo S.M. & Thouin P.D. Survey and Comparative Analysis of Entropy and 
Relative Entropy Thresholding Techniques. VISP (153), No. 6, pp. 837-850. (2006) 

16. Ranade S. & Prewitt J.M.S. A Comparison of Some Segmentation Algorithms for Cytology. ICPR80 (561-
564). (1980) 

17. Hartley R.L., Wang C.Y., Kitchen L. & Rosenfeld A. Segmentation of FLIR Images: A Comparative 
Study.SMC (12), No. 4, pp. 553-566. (1982) 

18. Zhang Y.J. & Gerbrands J.J. Objective and Quantitative Segmentation Evaluation and Comparison.SP 
(39), No. 1-2, pp. 43-54. (1994) 

19. Zhang Y.J. Evaluation and Comparison of Different Segmentation Algorithms. Pattern Recognition 
Letters. Vol. 18, No. 10, pp. 963-974. (1997) 

20. Southall B., Buxton B., Marchant J. & Hague T. On the Performance Characterization of Image 
Segmentation Algorithms: A Case Study. European Conference on Computer Vision-Part II. pp. 351-365. 
(2000) 

21. Pantofaru C. & Hebert M. A Comparison of Image Segmentation Algorithms.CMU-RI-TR-05-40. (2005) 
22. Keri Woods Genetic Algorithms: Colour Image Segmentation Literature Review.(2007) 
23. Senthilkumaran N. & Rajesh R. Edge Detection Techniques for Image Segmentation - A Survey of Soft 

Computing Approaches. International Journal of Recent Trends in Engineering. Vol. 1, No. 2, pp. 250-
254. (2009) 

24. Senthilkumaran N. & Rajesh R. Image Segmentation - A Survey of Soft Computing Approaches. 
International Conference on Advances in Recent Technologies in Communication and Computing. pp. 
844-846. (2009) 

25. Kang W-X, Yang Q-Q & Liang R-P. The Comparative Research on Image Segmentation Algorithms. First 
International Workshop on Education Technology and Computer Science. pp. 703-707. (2009) 

26. Naz S., Majeed H. & Irshad H. Image Segmentation using Fuzzy Clustering: A Survey. 6th International 
Conference on Emerging Technologies (ICET). pp. 181-186. (2010) 

27. Bong C-W & Mandava R. Multiobjective Optimization Approaches in Image Segmentation - The 
Directions and Challenges. International Journal of Advanced Soft Computing Applications. Vol. 2, No. 1, 
pp. 40-65. (2010) 

28. Thilagamani S. & Shanthi N. A Survey on Image Segmentation Through Clustering. International Journal 
of Research and Reviews in Information Sciences. Vol. 1, No. 1, pp. 14-17. (2011) 

29. Mishra P., Srivastava N., Shukla K.K. & Singhal A. Agent based Image Segmentation Methods: A 
Review.International Journal of Computer Technology and Applications. Vol. 2, No. 3, pp. 704-708. (2011) 

30. Hosea S.P., Ranichandra S. & Rajagopal T.K.P. Color Image Segmentation - An Approach.International 
Journal of Scientific & Engineering Research. Vol. 2, No. 3, pp. 1-3. (2011) 

31. Li Q. & Liu X. Novel Approach to Pavement Image Segmentation Based on Neighboring Difference 
Histogram Method. Congress on Image and Signal Processing (CISP). pp. 792-796. (2008) 

32. Zhang Z., Li W. & Li B. An Improving Technique of Color Histogram in Segmentation-Based Image 
Retrieval.5th International Conference on Information Assurance and Security (IAS). pp. 381-384. (2009) 

33. Zhang J. & Hu J. Image Segmentation Based on 2D Otsu Method with Histogram Analysis.International 
Conference on Computer Science and Software Engineering. Vol. 6, pp. 105-108. (2008) 

34. Qin K., Xu K., Du Y. & Li D. An Image Segmentation Approach Based on Histogram Analysis Utilizing 
Cloud Model.7th International Conference on Fuzzy Systems and Knowledge Discovery (FSKD). pp. 524-
528. (2010) 

35. Krstinic D., Skelin A.K. & Slapnicar I. Fast Two-Step Histogram-Based Image Segmentation.IET Image 
Processing. Vol. 5, No. 1, pp. 63-72. (2011) 

36. Melas D. & Wilson S. Double Markov Random Fields and Bayesian Image Segmentation.IEEETransaction 



5645  Hemant Turkar et al / Kuey, 30(4), 2260 

 

on Signal Processing.Vol. 50, No. 2pp. 357-365. (2002) 
37. Alvarado P., Berner A. & Akyol S. Combination of High-Level Cues in Unsupervised Single Image 

Segmentation Using Bayesian Belief Networks.International Conference on Imaging Science, Systems and 
Technology. Vol. 2, pp. 675-681. (2002) 

38. Zhang X-X & Yang Y-M. Minimum Spanning Tree and Color Image Segmentation.  pp. 900-904. (2006) 
39. Lan Y-H., Li C-H., Zhang Y & Zhao X-F. A Novel Image Segmentation Method Based on Random Walk.2nd 

Asia-Pacific Conference on Computational Intelligence and Industrial Applications (PACIIA), pp. 207-
210. (2009) 

40. Li Jiangping & Wei Yuke. A Shortest Path Algorithm of Image Segmentation Based on Fuzzy-Rough 
Grid.International Conference on Computational Intelligence and Software Engineering, pp. 1-4. (2009) 

41. Senthilkumaran N. & Rajesh R. A Study on Rough Set Theory for Medical Image 
Segmentation.International Journal of Recent Trends in Engineering. Vol. 2, No. 2, pp. 236-238. (2009) 

42. Maire M.R. Contour Detection and Image Segmentation.Electrical Engineering and Computer Sciences, 
University of California at Berkeley, Technical Report No.UCB/EECS-2009-129. (2009) 

43. Banerjee B., Bhattacharjee T. & Chowdhury N. Color Image Segmentation Technique Using 
NaturalGrouping of Pixels. International Journal of Image Processing (IJIP). Vol. 4, No. 4, pp. 320-328. 
(2010) 

44. Sun F. & He J-P. A Normalized Cuts Based Image Segmentation Method.2nd International Conference on 
Information and Computer Science. (2009) 

45. Shi J. & Malik J. Normalized cuts and image segmentation.IEEE Transactions on Pattern Analysis and 
Machine Intelligence.Vol. 22, No. 8, pp. 888-905. (2000). 

46. Regentova E., Yao D. & Latifi S. Image Segmentation using Ncut in the Wavelet Domain.International 
Journal of Image and Graphics. Vol. 6, No. 4, pp. 569-582. (2006).   

47. Huang Z-K., Xie Y-M., Liu D-H. & Hou L-Y. Using Fuzzy c-Means Cluster for Histogram-Based Color 
Image Segmentation.International Conference on Information Technology and Computer Science (ITCS). 
pp. 597-600. (2009) 

48. Maeda J., Kawano A., Yamauchi S., Suzuki Y., MarcalA & Mendonca T. Perceptual Image Segmentation 
Using Fuzzy-Based Hierarchical Algorithm and Its Application to DermoscopyImages.IEEE Conference 
on Soft Computing Industrial Applications (SMCia/08).pp.66-71. (2008) 

49. Feng X., Williams C. & Felderhof S. Combining Belief Networks and Neural Networks for Scene 
Segmentation.IEEE Transaction on Pattern Analysis and Machine Intelligence. Vol. 24, No. 4,  pp. 467-
483. (2002) 

50. Meftah B., Lezoray O. & Benyettou A. Segmentation and Edge Detection Based on Spiking Neural Network 
Model.Neural Processing Letters.Vol. 32, No. 2, pp. 131-146. (2010) 

51. Grady L. & Schwartz E.L. Isoperimetric Graph Partitioning for Image Segmentation.IEEE Transactions 
on Pattern Analysis and Machine Intelligenc.Vol. 28, No. 3, pp. 469-475. (2006). 

52. Vanhamel I., Sahli H. & Pratikakis I. Nonlinear Multiscale Graph Theory Based Segmentation of Color 
Images. 18th International Conference on Pattern Recognition (ICPR'06).  pp. 1-5. (2006) 

53. Xu H., Tian Z. & Ding M. Graph Spectral Segmentation of SAR Image Based on Information Similarity 
Measure. 4th International Conference on Fuzzy Systems and Knowledge Discovery (FSKD). pp. 708-711. 
(2007) 

54. Wang J., Liu D., Dou L., Zhang B., Kong J. & Lu Y. Graph Theory Based Algorithm for Magnetic Resonance 
Brain Images Segmentation. 8th IEEE International Conference on Bioinformatica and Bioengineering 
(BIBE). pp.1-5. (2008) 

55. Cao Z., Zhang X. & Mei X. Unsupervised Segmentation for Color Image Based on Graph Theory.2nd 
International Symposium on Intelligent Information Technology Application (IITA). pp. 99-103. (2008) 

56. Xu, W-X. & Kang, Z.Z. A Segmentation Approach for Terrestrial Point Clouds based on the Integration of 
Graph Theory and Region Growing. IEEE Urban Remote Sensing Joint Event.  pp. 1-8. (2009) 

57. Ma M., He J., Guo H. & Tian H. A New Image Segmentation Method Based on Grey Graph Cut.IEEE 3rd 
International Joint Conference on Computational Science and Optimization.pp. 477-481. (2010) 

58. Guo X., Zhang X. & Hong H. An Image Segmentation Approach Based on Graph Theory and Optimal 
Threshold Model.6th International Conference on Wireless Communications Networking and Mobile 
Computing (WiCOM). pp. 1-4. (2010) 

59. Cui W & Zhang Y. Graph Based Multispectral High Resolution Image Segmentation. International 
Conference on Multimedia Technology (ICMT). pp. 1-5. (2010) 

60. Zhang Y. & Cheng X. Medical Image Segmentation Based on Watershed and Graph Theory.3rd 
International Congress on Image and Signal Processing (CISP2010). pp. 1419-1422. (2010) 

61. Hua J., GuiLin X. & Jing Q. Research on Adaptive Model of Remote Sensing Image Segmentation Based 
on Graph Theory.International Conference on Computer Application and System Modeling (ICCASM).pp. 
v6-445 - v6-447. (2010) 

62. Shirakawa S. & Nagao T. Evolutionary Image Segmentation Based on Multiobjective Clustering.Congress 
on Evolutionary Computation (CEC ’09). pp. 2466-2473. (2009) 

63. SahaS & Bandyopadhyay S. A Symmetry Based Multiobjective Clustering Technique for Automatic 
Evolution of Clusters. Pattern Recognition. Vol. 43, No. 3,  pp. 738-751. (2010) 



5646  Hemant Turkar et al / Kuey, 30(4), 2260 

 

64. Guliashki V., Toshev H. & Korsemov C. Survey of Evolutionary Algorithms Used in Multiobjective 
Optimization. Problems of Engineering Cybernetics and Robotics, Bulgarian Academy of Sciences. (2009) 

65. Ramos V. & Muge F. Image Colour Segmentation by Genetic Algorithms. (2000) 
66. Maulik U. Medical Image Segmentation Using Genetic Algorithms.IEEE Transactions on Information 

Technology in Biomedicine. Vol. 13, No. 2, pp. 166-173. (2009) 
67. Puzicha, J., Hofmann, T. & Buhmann, J. M. Histogram Clustering for Unsupervised Image 

Segmentation.Computer Vision and Pattern Recognition. Vol. 2, IEEE press, pp. 602-608. (2000) 
68. Eick C.F., Zeidat N. & Zhao Z. Supervised Clustering- Algorithms and Benefits.16th IEEE International 

Conference on Tools with Artificial Intelligence.pp.774-776. (2004) 
69. Grira N., Crucianu M. & Boujemaa N. Unsupervised and Semi-supervised Clustering: a Brief Survey.  pp. 

1-12. (2005) 
70. Chen T-W., Chen Y-L. & Chien S-Y. Fast Image Segmentation Based on K-Means Clustering with 

Histograms in HSV Color Space.IEEE (MMSP). pp. 322-325.(2008) 
71. Irani A.A.Z. Belaton. A K-means Based Generic Segmentation System B.Dept.ofComput. Sci., Univ. Sains: 

978-0- Malaysia, NibongTebal, Malaysia.PrintISBN 978-0-7695-3789-4, pp. 300-307. (2009) 
72. Li W., Zhou Y. & Xia S. A Novel Clustering Algorithm Based on Hierarchical and K-means Clustering. Print 

ISBN: 978-7-81124-055-9, pp. 605. (2009) 
73. Isa N.A.M., Salamah S.A. & Ngah U.K. Adaptive Fuzzy Moving K-means Clustering Algorithm for Image 

Segmentation. ISSN: 0098-3063, pp. 2145-2153. (2009) 
74. Li X. & Tian Z. Multiscale Stochastic Hierarchical Image Segmentation by Spectral Clustering.Sci China 

Ser F-InfSci, Vol. 50, No. 2, pp. 198-211. (2007) 
75. Fu A. & Lei X. Image Segmentation Based on Two-dimensional Histogram and the Geese Particle Swarm 

Optimization Algorithm.Proceedings of the 7th World Congress on Intelligent Control and Automation, 
Chongqing, China. pp. 7045-7048. (2008) 

76. Jose A.F.C. & Jackson G.S. Image Segmentation Through Clustering Based on Natural Computing 
Techniques. pp. 57-82. (2009) 

77. Letournel V., Sankur B., Pradeilles F. & Maître, H. Feature Extraction for Quality Assessment of Aerial 
Image Segmentation. PCV02, A: 199. (2002) 

78. Chabrier S., Emile B., Laurent H., Rosenberger C. & Marche P. Unsupervised Evaluation of Image 
Segmentation Application to Multi-Spectral Images.  ICPR04, Vol. 1, pp. 576-579. (2004) 

79. Carleer A.P., Debeir O. & Wolff E. Assessment of Very High Spatial Resolution Satellite Image 
Segmentations.PhEngRS, Vol. 71, No. 11, pp. 1285-1294. (2005) 

80. Crum W.R., Camara O. & Hill D.L.G. Generalized Overlap Measures for Evaluation and Validation in 
Medical Image Analysis.MedImg(25), No. 11, pp. 1451-1461. (2006) 

81. Pantofaru C. Studies in Using Image Segmentation to Improve Object Recognition.CMU-RI-TR-08-23. 
(2008) 

82. H.P. Narkhede Review of Image Segmentation Techniques.International Journal of Science and Modern 
Engineering (IJISME) ISSN: 2319-6386, Volume-1, Issue-8. (2013) 

83. A.M. Khan & Ravi.S. Image Segmentation Methods: A Comparative Study.International Journal of Soft 
Computing and Engineering (IJSCE). ISSN: 2231-2307, Volume-3, Issue-4. (2013) 

84. Rajeshwar Dass, Priyanka & Swapna Devi. Image Segmentation Techniques..IJECT Vol. 3, Issue 1. (2012) 
85. S. Hemalatha & S. Margret Anouncia. A Computational Model for Texture Analysis in Images with 

Fractional Differential Filter for Texture Detection.International Journal of Ambient Computing and 
Intelligence IJACI. Vol.7, issue 2, pp. 93-113. (2016) 

86. S. Hemalatha & S. Margret Anouncia. Unsupervised Segmentation of Remote Sensing Images using FD 
Based Texture Analysis Model and ISODATA.International Journal of Ambient Computing and 
Intelligence IJACI.Vol.8, issue 3. (2017) 

87. Komal Sharma & Jitendra Virmani. A Decision Support System for Classification of Normal and Medical 
Renal Disease Using Ultrasound Images: A Decision Support System for Medical Renal 
Diseases.International Journal of Ambient Computing and Intelligence IJACI.Vol.8, issue 2, pp. 52-69. 
(2017) 

88. Duggirala Raja Kishor & N.B. Venkateswarlu. A Novel Hybridization of Expectation-Maximization and K-
Means Algorithms for Better Clustering Performance. .International Journal of Ambient Computing and 
Intelligence IJACI.Vol.7, issue 2, pp. 47-74. (2016) 

89. Hartl A., Arth C. & Schmalstieg D. Instant segmentation and feature extraction for recognition of simple 
objects on mobile phones. IEEE Computer Society Conference on Computer Vision and Pattern 
Recognition Workshops (CVPRW) 2010, San Francisco. CA, 13-18 June 2010, pp. 17 – 24. (2010) 

90. Dingding Liu., Yingen Xiong., Shapiro, L., & Pulli, K. Robust interactive image segmentation with 
automatic boundary refinement.17th IEEE International Conference on Image Processing (ICIP) 2010. 
Hong Kong, pp. 225 – 228. (2010) 

91. Emrah Tasli H. & Ugur  K. Interactive 2D 3D image conversion method for mobile devices.3DTV 
Conference: The True Vision - Capture, Transmission and Display of 3D Video (3DTV-CON), 2011, 
Antalya, pp. 1 – 4. (2011) 

92. Jinsan Park, Jongho Choi & Dongil Han. Applying Enhanced Confusion Line Color Transform Using Color 



5647  Hemant Turkar et al / Kuey, 30(4), 2260 

 

Segmentation for Mobile Applications. First ACIS/JNU International Conference on Computers, 
Networks, Systems and Industrial Engineering (CNSI), 2011, Jeju Island, pp. 40 – 44. (2011) 

93. Jaeyoung Kim & Heesung Jun. Implementation of image processing and augmented reality programs for 
smart mobile device.6th International Forum on Strategic Technology (IFOST), 2011, Harbin, 
Heilongjiang, pp. 1070 – 1073. (2011) 

94. Nakagawa A., Kutics, A. & Phyu, K.H. MOSIR: Mobile-Based Segment and Image Retrieval.7th 
International Conference on Wireless Communications, Networking and Mobile Computing (WiCOM), 
2011. Wuhan, pp. 1 – 4. (2011) 

95. De Santos Sierra, A.  Sanchez Avila, C.  delPozo, G.B.  & Guerra Casanova, J. Gaussian multiscale 
aggregation oriented to hand biometric segmentation in mobile devices.Third World Congress on Nature 
and Biologically Inspired Computing (NaBIC), 2011, Salamanca. pp. 237 – 242. (2011) 

96. Thirumaran. M., Dhavachelvan. P. & Maria Stephen. Segment And Split-Image Based Authentication 
Techniques for Mobile Devices. .International Journal of Engineering and Technology, Pondicherry, 
India, Number 4, Vol.2, pp. 17-28. (2009) 

97. Ayatullah Faruk Mollah, Subhadip Basu & Mita Nasipuri. Segmentation of Camera Captured Business 
Card Images for Mobile Devices.International Journal of Computer Science and Applications, India.Vol. 
1, Issue 1, pp. 33-37. (2010) 

98. David Gavilan, Hiroki Takahashi, Suguru Saito & Masayuki Nakajima. Mobile Image Retrieval using 
Morphological Color Segmentation.ICMU 2006.Japan, pp.51-58. (2006) 

99. Dingding Liu., Kari Pulli., Linda G. Shapiro. & Yingen Xiong. Fast Interactive Image Segmentation by 
Discriminative Clustering.MCMC’10.Firenze, Italy, pp.47-52. (2010) 

100. Clifton Forlines & Ravin Balakrishnan. Improving Visual Search with Image Segmentation.CHI 2009, 
Boston, Massachusetts, USA. pp. 1093-1102. (2009) 

101. Tom Yeh, Kristen Grauman, Konrad Tollmar & Trevor Darrell. A Picture is Worth a Thousand Keywords: 
Image-Based Object Search on a Mobile Platform. CHI 2005. Portland, Oregon, USA, pp. 2025-2028. 
(2005) 

102. Chakraborty, S., Mukherjee, A., Chatterjee, D., Maji, P., Acharjee, S., & Dey, N. A semi-automated system 
for optic nerve head segmentation in digital retinal images. In Information Technology (ICIT), 2014 
International Conference on (pp. 112-117). IEEE. (2014) 

103. Chakraborty, S., Chatterjee, S., Dey, N., Ashour, A. S., Ashour, A. S., Shi, F., & Mali, K. Modified cuckoo 
search algorithm in microscopic image segmentation of hippocampus. Microscopy Research and 
Technique. (2017) 

104. Hore, S., Chakraborty, S., Chatterjee, S., Dey, N., Ashour, A. S., Van Chung, L., & Le, D. N. An Integrated 
Interactive Technique for Image Segmentation using Stack based Seeded Region Growing and 
Thresholding. International Journal of Electrical and Computer Engineering, 6(6), 2773. (2016) 

105. Pal, G., Acharjee, S., Rudrapaul, D., Ashour, A. S., & Dey, N. Video segmentation using minimum ratio 
similarity measurement. International journal of image mining, 1(1), 87-110. (2015) 

106. Wang, D., He, T., Li, Z., Cao, L., Dey, N., Ashour, A. S., ...& Shi, F. Image feature-based affective retrieval 
employing improved parameter and structure identification of adaptive neuro-fuzzy inference system. 
Neural Computing and Applications, 1-16. (2016) 

107. Li, Z., Shi, K., Dey, N., Ashour, A. S., Wang, D., Balas, V. E., ...& Shi, F. Rule-based back propagation neural 
networks for various precision rough set presented KANSEI knowledge prediction: a case study on shoe 
product form features extraction. Neural Computing and Applications, 28(3), 613-630. (2017) 

108. Chatterjee, S., Dey, N., Shi, F., Ashour, A. S., Fong, S. J., & Sen, S. Clinical application of modified bag-of-
features coupled with hybrid neural-based classifier in dengue fever classification using gene expression 
data. Medical & biological engineering & computing, 1-12. (2017) 

109. Ghosh, A., Sarkar, A., Ashour, A. S., Balas-Timar, D., Dey, N., & Balas, V. E. Grid color moment features 
in glaucoma classification. Int J AdvComputSciAppl, 6(9), 1-14. (2015) 

110. Dey, N., Ashour, A. S., Chakraborty, S., Samanta, S., Sifaki-Pistolla, D., Ashour, A. S., ...& Nguyen, G. N. 
Healthy and unhealthy rat hippocampus cells classification: a neural based automated system for 
Alzheimer disease classification. Journal of Advanced Microscopy Research, 11(1), 1-10. (2016) 

111. Kamal, M. S., Parvin, S., Ashour, A. S., Shi, F., & Dey, N. De-Bruijn graph with MapReduce framework 
towards metagenomic data classification. International Journal of Information Technology, 9(1), 59-75. 
(2017) 

112. AlShahrani, A. M., Al-Abadi, M. A., Al-Malki, A. S., Ashour, A. S., & Dey, N. Automated system for crops 
recognition and classification. In Computer Vision: Concepts, Methodologies, Tools, and Applications (pp. 
1208-1223). IGI Global. (2018) 

113. Saba, L., Dey, N., Ashour, A. S., Samanta, S., Nath, S. S., Chakraborty, S., ...& Suri, J. S. Automated 
stratification of liver disease in ultrasound: an online accurate feature classification paradigm. Computer 
methods and programs in biomedicine, 130, 118-134. (2016) 

114. Sghaier, S., Farhat, W., & Souani, C. Novel Technique for 3D Face Recognition Using Anthropometric 
Methodology. International Journal of Ambient Computing and Intelligence (IJACI), 9(1), 60-77. (2018) 

115. Kamble, S. D., Thakur, N. V., & Bajaj, P. R. Fractal Coding Based Video Compression Using Weighted 
Finite Automata. International Journal of Ambient Computing and Intelligence (IJACI), 9(1), 115-133. 



5648  Hemant Turkar et al / Kuey, 30(4), 2260 

 

(2018) 
116. Sharma, K., & Virmani, J. A Decision Support System for Classification of Normal and Medical Renal 

Disease Using Ultrasound Images: A Decision Support System for Medical Renal Diseases. International 
Journal of Ambient Computing and Intelligence (IJACI), 8(2), 52-69. (2017) 

117. Kishor, D. R., & Venkateswarlu, N. B. A Novel Hybridization of Expectation-Maximization and K-Means 
Algorithms for Better Clustering Performance. International Journal of Ambient Computing and 
Intelligence (IJACI), 7(2), 47-74. (2016) 

118. Jiangping, Li, and Wei Yuke. "A shortest path algorithm of image segmentation based on fuzzy-rough 
grid". International Conference on Computational Intelligence and Software Engineering. (2009) 

119. Zhang, Yu-Dong, et al. Smart Trends in Computing and Communications. Springer Singapore Pte. 
Limited, (2020) 

120. Harmony Search and Nature Inspired Optimization Algorithms" , Springer Science and Business Media 
LLC, (2019) 

 
 


