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Abstract - Segmentation is considered as one of the primary strides in picture handling. It separates a computerized picture 
into various locales so as to break down them. It is likewise used to recognize diverse questions in the picture. A few picture 
division strategies have been produced by the analysts with a specific end goal to influence pictures to smooth and simple to 
assess. This paper displays a writing survey of fundamental picture division procedures from most recent five years. Late 
research in each of picture division system is displayed in this paper. 
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I. INTRODUCTION 
 
Popular systems of picture division which are as yet 
being utilized by the specialists are Edge Detection, 
Threshold, Histogram, Region based techniques, and 
Watershed Transformation. Since pictures are 
isolated into two sorts based on their shading, i.e. 
dark scale and shading pictures. In this way picture 
division for shading pictures is very surprising from 
dim scale pictures, e.g., content based picture 
retrieval[1], [2]. Likewise which calculation is 
powerful and functions admirably is relies upon the 
sort of picture [3]. The property of a pixel in a picture 
and data of pixels close to that pixel are two essential 
parameters for any picture division calculation. It can 
likewise be speaking to as comparability of pixels in 
any district and irregularity of edges in picture. Edge 
based division is utilized to partition picture based on 
their edges. Area based strategies utilized the edge 
keeping in mind the end goal to isolate the foundation 
from a picture, while neural system based methods 
utilized the learning calculation to prepare the picture 
division process [4]. The outcome taken from picture 
division process is the fundamental parameter for 
additionally picture preparing research; this outcome 
will likewise decide the nature of further picture 
handling process. Picture division calculations 
assume a critical part in medicinal applications, i.e., 
conclusion of infections identified with mind [5]-[8] 
heart, knee, spine, pelvis, prostate and vein, and 
pathology restriction. In this way, Image division is 
as yet an exceptionally hot region of research for 
picture preparing field. It is as yet a testing errand for 
analysts and engineers to build up a general system 
for picture division [9].  
 
Picture division is likewise used to separate 
distinctive questions in the picture, since our picture 
is partitioned into frontal area and foundation, though 
closer view of picture is identified with the locale of 
intrigue, and foundation is whatever is left of the 
picture. Henceforth, picture division will isolate these 
two sections from each other. In this way, the 

fundamental three methodologies for picture division 
are, Threshold, Edge, and Region based [10].  
II. LITERATURE REVIEW OF IMAGE 
SEGMENTATION TECHNIQUES  
  
All basic image segmentation techniques currently 
being used by the researchers and industry will be 
discussed and evaluate in this section.  
 
A. Edge Based Image Segmentation  
Fernando C. Monteiro [11] proposed a new image 
segmentation method comprises of edge and region 
based information with the help of spectral method 
and morphological algorithm of watershed. Firstly, 
they reduce the noise from image using bilateral filter 
as a pre-processing step, secondly, region merging is 
used to perform preliminary segmentation, region 
similarity is generated and then graph based region 
grouping is perform using Multi-class Normalized 
Cut method [12]. Berkley segmentation dataset is use 
as a dataset. They compare the technique with mean 
shift, multi-scale graph based segmentation, and 
JSEG. It is found that proposed technique has 
outperformed other methods and produce better 
results.  
 
R. V. Patil [13] claims that if the number of clusters 
is estimated in accurate manner, K-means image 
segmentation will provide better results. They 
proposed a new method based on edge detection to 
estimate number of clusters. Phase congruency is 
used to detect the edges. Then these edges are used to 
find clusters. Threshold and Euclidean distance is 
used in order to make clusters. K-means is sued to 
find the final segmentation of image. MATLAB is 
used to implement the proposed technique. 
Experiments are performed on nine different images 
and results shows that number of clusters is accurate 
and optimal. Weihong Cui Yi Zhang [14] proposed 
an edge based auto threshold select method to 
generate multi-scale image segmentation. Band 
weight and NDVI (Normalized Difference Vegetation 
Index) is used to calculate edge weight. MST and 
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Edge based Threshold method is used to perform 
image segmentation. Experiments are performs on  
multi-scale resolution images, i.e., Quick-bird 
multispectral images. Results have shown that their 
method maintain the object information and keep 
object boundaries while segment the image. Anna 
Fabijańska [15] introduced a new method uses 
Variance Filter for edge detection in image 
segmentation process. Their method found the edge 
position using Variance Filter. Sobel Gradient filter 
with K-means is also used to extract the edges and 
compared with the proposed technique. The effect of 
filtering window size on determining edges is also 
discussed and it is found that if the 9×9 window is 
used to extract edges then edge is complete accurately 
match the shape of object in the Image of picture. 

 
Fig. 1. Image segmentation technique 

 
Mohammed J. Islam [16] found that Computer Vision 
is a best answer for continuous review of cases in 
pharmaceutical industry. Creator has built up a 
framework for quality review utilizing edge based 
image segmentation methods [17]. They utilized 
Sobel Edge Detector [18] so as to distinguish edges 
with commotion concealment property. After edge 
identification, Otsu Thresholding system is utilized 
for confinement of foundation and closer view pixels. 
Tests are led and results are contrasted and NN-based 
segmentation procedure building Visual C++. Results 
beat NN method based on exactness and preparing 
time contrast of 10 ms.  
 
B. Fuzzy Theory Based Image Segmentation  
Liu Yucheng [19] proposed another fuzzy 
morphological based fusion image segmentation 
calculation. Calculation has utilized morphological 
opening and shutting operations to smooth the image 
and after that play out the inclination operations on 
the resultant image [20]. After contrast the proposed 
combination calculation and Watershed algorithm[21] 
and Prewitt techniques, it is discovered that 
combination approach take care of the issue of over-
segmentation of Watershed calculation. It 
additionally spare the data points of interest of image 
and enhance the speed too. Syoji Kobashi [22] 
utilized scale based fuzzy associated image 
segmentation and fuzzy object model to section the 
cerebral parenchyma area of new conceived cerebrum 

MRI image. Frontal area locale is isolated in initial 
step, rectification of MRI power in-homogeneity is 
performed next, and after that scale-base Fuzzy 
Object Model (FOM) is connected on resultant 
image. Consequences of proposed technique are 
assessed based on Fast Positive Volume Fraction 
(FPVF) and Fast Negative Volume Fraction (FVNF). 
Results from try have demonstrated that FOM (Fuzzy 
object model) has accomplished least FPVF and 
FVNF esteems. Refik Samet [23] proposed a new 
Fuzzy Rule based image segmentation technique to 
segment the rock thin segment images. They take 
RGB image of rock thin segment as input and give 
segmented mineral image as output. Fuzzy C Means 
is also applied on rock thin images and results are 
compared of both techniques. Firstly, the user will 
take sample image from minerals; features are 
distinguished on the basis of red, green and blue 
components of image. Membership function is 
defined for each component using Fuzzy rules. Each 
membership function represents the color’s 
distribution in the image. Strong and weak points are 
defined, whereas strong points are considered as seed 
points and weak points become their members. 
Results have shown that proposed technique is better 
than FCM algorithm. Muhammad Rizwan Khokher 
[24] presented a new method of image segmentation 
using Fuzzy Rule based system and Graph Cuts. 
Authors have firstly segmented the gray scale, color, 
and texture images using Graph Cuts. Weights are 
assigned to the features of image using Fuzzy Rules. 
Their algorithm works by firstly extracting the 
features of image, calculate the constants using fuzzy 
rules, calculate the weighted average of constants to 
find the similarity matrix, partition the graph using 
Normalized Graph Cut method[25], and finally get 
the segmented image from partitioned graph. Berkley 
database is used to evaluate the algorithm. Simulation 
is performed in Matlab and C language. Results are 
evaluated on the basis of Mean, Standard Deviation, 
and PPV value. It is found that most of the evaluation 
measure range from 0.85 to 0.95 for S.D and PPV.  
 
C. Partial Differential Equation (PDE) Based 
Image Segmentation  
Jinsheng Xiao [26] proposed a new non-linear 
discontinue partial differential equation (PDE) that 
models the level set method of gray images. A 
discrete method is also proposed to find numerical 
solution and to implement the filter. Non-Linear 
discontinue PDE formula is applied on image of 
cameramen using MATLAB. Results have shown 
that image edges and boundaries are remained blurred 
and can be shifted by using Close operator. More 
information can be saved by using the proposed 
scheme. Fengchun Zhang [27] presents a variation 
model using 4th order PDE with 2nd order PDE for  
finger vein image de-noising. Midpoint Threshold 
segmentation technique is used to extract the region 
of interest accurately. 4th order PDE has reduced the 
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noise very well, whereas 2nd order PDE has 
approximated the boundaries effectively. It can be 
observed from experiments that PSNR value of 
proposed method is increase by 2 dB. Method is 
compared with threshold based segmentation 
algorithm and it is found that proposed method has 
segment the real finger vein image accurately. Chun 
Yuan[28] proposed a new segmentation model for 
color images. Their model is based on Geodesic 
Active Contour (GAC) model. But GAC is only 
restricted to gray scale images. Therefore their model 
is also an extension of GAC model, and known as 
color-GAC model. It uses the expression of the 
Gradient of color image.  
 
D. Artificial Neural Network (ANN) Based Image 
Segmentation  
Wencang Zhao [29] proposed another image 
segmentation calculation based on textural features 
[30] and Neural Network[31] to isolate the focused 
on images from foundation. Dataset of smaller scale 
CT images are utilized. De-noising channel is utilized 
to expel commotion from image as a pre-handling 
step, Feature extraction is performed next, and 
afterward Back Propagation Neural Network is made, 
and in conclusion, it alters the weight number of 
system, and spare the yield. Proposed calculation is 
contrasted and Thresholding strategy and Region 
Growing technique. Results have demonstrated that 
proposed system beats different techniques based on 
speed and precision of segmentation. Lijun Zhang 
[32] proposed a new neural network based image 
segmentation system for color images. They 
combined the Wavelet Decomposition and Self 
Organizing Map (SOM) to propose a new method, 
i.e., SOM-NN. Voting among child pixels selected 
the parent pixel. After initialization, ANN found the 
segmentation result which satisfies all levels. Wavelet 
decomposition is performed to remove noise. Hence 
wavelet decomposition and SOM-NN are combined 
to perform segmentation. Results have shown that 
method has reduce noise and produce accurate 
segmentation. Shohel Ali Ahmed [33] proposed 
Image Texture Classification procedure based on 
Artificial Neural Networks (ANN). Right off the bat, 
image is caught and pre-preparing is performed, after 
it, highlight extraction[34] is performed, though, 
ANN classifier [35] is utilized for surface grouping, 
Clustering is performed to isolates foundation from 
sub-images. Prepared ANN consolidates the 
information pixels into two groups which give comes 
about. It delivers the surface grouping and 
segmentation of image.  
 
E. Threshold Based Image Segmentation  
Shiping Zhu [36] proposed a new threshold based 
edge detection and image segmentation algorithm. 
They calculate the threshold of each pixel in the 
image on the basis of its neighboring pixels. They 
also find the edges of image with the help of 

proposed algorithm. A threshold of each pixel was set 
using histogram. PDF is used to isolate the 
background and threshold of image. They implement 
their algorithm in Visual C++. Results outperform the 
Canny Operator results, because it performs edge 
detection and segmentation simultaneously. Anping 
XU [37] proposed a threshold-based level set 
approach comprising both threshold based 
segmentation and Fast Marching Method (FMM) for 
medical image segmentation [38]. The result of de-
noising filter is passed to FMM for segmentation 
purpose with the help of threshold based level set 
technique. They implement their method in VC++ 
and ITK. After the experiment, results have shown 
that level set method based on threshold results in 
clearer, accurate and more perfect segmentation, it 
also avoid from edge leakage and improve the speed 
of segmentation Wu Kaihua and Ban Tao [39] have 
presented a new optimal threshold segmentation 
method based on entropy criteria and Genetic 
algorithm in order to improve the image acquisition 
process in computer vision. The factors taken by 
them are illumination, light, reflection of light, CCD 
exposure time and some properties of image 
histogram. They compare their proposed technique 
with Otsu algorithm and found that their algorithm is 
efficient in searching and in finding threshold based 
segmentation of an image. Frank Jiang [40] proposed 
a new multilevel Threshold-based segmentation 
technique using PSO and Wavelet mutation. They 
also proposed a new PSO algorithm which is used in 
first two steps of algorithm. Then the output of PSO 
is passed to wavelet mutation operations which 
performs the mutation operation and update the PSO 
equations after it. This work will generate optimized 
threshold and correct segmentation. After comparing 
their method with HCOCLPSO, they found that it 
produces optimal threshold as compare to other 
method. They claim that their algorithm is best for 
real time applications, e.g., error resilient video 
application in hostile environment.  
 
F. Region Based Image Segmentation  
D. Barbosa [41] proposed another image 
segmentation system which joins the edge and locale 
based data with unearthly strategy utilizing 
Morphological Watershed calculations. Initially 
commotion channel is utilized with Magnitude 
Gradient in a pre-preparing stage, besides, pre-
segmentation is finished utilizing area consolidating, 
at that point locale likeness diagram is created lastly 
segmentation is performed utilizing Multi Class 
Normalized Cut. Strategy is contrasted and Mean 
Shift, MNCUT, and JSEG utilizing normal images. 
Proposed procedure beats Spectral Clustering 
technique. Group Chen [42] found that quick 
extraction of object data from a given image is as yet 
an issue for ongoing image handling. They 
additionally found that area based strategies are 
likewise tedious and not give successful 
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segmentation. They proposed another district based 
technique based on Least Square strategy so as to 
identify objects strongly. They utilized a weight grid 
for area based strategy which additionally considers 
the neighborhood data and furthermore the utilization 
of Least Square technique gives ideal and quick 
segmentation. Correlation of their technique is led 
with Otsu strategy and Chan-Vese technique utilizing 
Lena image. Their strategy can remove the highlights 
more precisely than different strategies. Zhen Hua, 
Yewei Li [43] proposed another image segmentation 
technique based on enhanced visual consideration and 
district developing methodology. The dim esteems 
and edges of information image are removed utilizing 
Gabor channel [44] and Guass-Laplace channels [45]. 
Then ANN methods are used to extract the region of 
interest. Experiments are conducted on natural scene 
images, and it is found that their algorithm not only 
segmented the image perfectly but also found the 
salience edges which others can’t. Tiancan Mei [46] 
claims that Markov random field (MRF) [47] is 
suffered from lack of handling the large range of 
interaction. In order to overcome this drawback of 
MRF, they presented a new supervised image 
segmentation method, i.e., Region based Multi-scale 
segmentation method. Natural scene images are used 
as a dataset. By using region as a parameter in Multi-
scale MRF model, their algorithms perform better 
than other techniques. It is observed from results that 
RSMAP improve the MSAP method used for image 
segmentation. 
 
CONCLUSION  
 
In this paper, we talked about and examined 
fundamental image segmentation procedures utilized 
with the end goal of image examination. It is 
discovered that there is no ideal strategy for image 
segmentation on the grounds that the consequence of 
image segmentation is relies upon many elements, 
i.e., pixel shading, surface, force, comparability of 
images, image substance, and issue space. In this 
way, it isn't conceivable to consider a solitary 
technique for all kind of images nor all strategies can 
perform well for a specific sort of image. Thus, it 
regards utilize half breed arrangement comprises of 
various techniques for image segmentation issue. 
 
REFERENCES 

 
[1] C.R.C. Lima, J.M. Guilemany, “Adhesion improvements of 

Thermal Barrier Coatings with HVOF thermally sprayed 
bond coats”, Surface and Coatings Technology, 
vol.201,no.8,pp.4694–4701,15 January 2007,. 

[2]  Esfahanian, A. Javaheri, and M. Ghaffarpour, “Thermal 
analysis of an SI engine piston using different combustion 
boundary condition treatments”, Applied Thermal 
Engineering,vol.26,p Esfahanian, A. Javaheri, and M. 
Ghaffarpour, “Thermal analysis of an SI engine piston using 
different combustion boundary condition treatments”, 
Applied Thermal Engineering,vol.26,pp.277-287,2006.”, 
Surface and Coatings Technology,vol. 203, pp. 91-98, 2008. 

[3] Anna Gilbert, Esfahanian, A. Javaheri, and M. Ghaffarpour, 
“Thermal analysis of an SI engine piston using different 
combustion boundary condition treatments”, Applied 
Thermal Engineering,vol.26,pp.277-287,2006., Surface and 
Coatings Technology,vol..202,pp.2152-2161,2008. 

[4] T. Hejwowski, and A. Weronski, “The effect of thermal 
barrier coatings on diesel engine performance”, Vacuum, 
vol.65, pp.427-432, 2002.  

[5] E. Buyukkaya, “Thermal analysis of functionally graded 
coating Al-Si alloy and steel pistons”, Surface and Coatings 
Technology,vol.202,pp. 3856-3865, 2008. 

[6] E. Esfahanian, A. Javaheri, and M. Ghaffarpour, “Thermal 
analysis of an SI engine piston using different combustion 
boundary condition treatments”, Applied Thermal 
Engineering,vol.26,pp.277-287,2006.,pp.398-402,2007. 

[7] M. Cerit, V. Ayhan, A. Parlak, and H. Yasar, “Thermal 
analysis of a partially ceramic coated piston: Effect on cold 
start HC emission in a spark ignition engine”, Applied 
Thermal Engineering,vol. 31,no. 2 –3,pp.336-341,2011.  

[8] Michael Anderson Marr, “An Investigation of Metal and 
Ceramic Thermal Barrier Coatings in a Spark-Ignition 
Engine”, M.S thesis, Mechanical and Industrial 
Engineering, University of Toronto, 2009. 

[9] V. Esfahanian, A. Javaheri, and M. Ghaffarpour, “Thermal 
analysis of an SI engine piston using different combustion 
boundary condition treatments”, Applied Thermal 
Engineering,vol.26,pp.277-287,2006. 

[10] Muhammet Cerit, “Thermo mechanical analysis of a 
partially ceramic coated piston used in an SI engine”, 
Surface & Coatings Technology,vol.205, pp. 3499-
3505,2011. 

[11]  Daniel  W  Parker, “Thermal  barrier  coatings for  gas  
turbines, automotive  engines  and  diesel  equipment”, 
Materials  & Design, Vol.  13,no. 6,pp. 345-351,1992. 

[12] H. Jamali, R. Mozafarinia, R. Shoja Razavi, and R. Ahmadi-
Pidani, “Fabrication and Evaluation of Plasma-Sprayed 
Nanostructured and Conventional YSZ Thermal Barrier 
Coatings”, Ceramic International,vol.38, pp.6805-
6712,2012. 

[13] R. Ahmadi-Pidani, R. Shoja-Razavi, R. Mozafarinia, and H. 
Jamali, “Improving the thermal shock resistance of plasma 
sprayed CYSZ thermal barrier coatings by laser surface 
modification”, Optics and Lasers in Engineering, vol.50, 
pp.780–786,2012. 

[14] W. Cui and Y. Zhang, "Graph based multispectral high 
resolution image segmentation," in Proc. International 
Conference on Multimedia Technology (ICMT), pp. 1-5, 
 2010.  

[15] A. Fabijanska, "Variance filter for edge detection and edge-
based image segmentation," in Proc. International 
Conference on Perspective Technologies and Methods in 
MEMS Design (MEMSTECH), pp. 151-154, 2011.  

[16] M. J. Islam, S. Basalamah, M. Ahmadi, and M. A. S. 
Ahmed, "Capsule image segmentation in pharmaceutical 
applications using edge-based techniques," IEEE 
International Conference on Electro/Information 
Technology (EIT), pp. 1-5, 2011.  

[17] M. SHARIF, M. RAZA, and S. MOHSIN, "Face 
recognition using edge information and DCT," Sindh Univ. 
Res. Jour. (Sci. Ser.), vol. 43, no. 2, pp. 209-214, 2011.  

[18] W. Haider, M. S. Malik, M. Raza, A. Wahab, I. A. Khan, U. 
Zia, J. Tanveer, and H. Bashir, "A hybrid method for edge 
continuity based on Pixel Neighbors Pattern Analysis 
(PNPA) for remote sensing satellite images," Int'lJ. of 
Communications, Network and System Sciences, vol. 5, pp. 
624-630, 2012.  

[19] L. Yucheng and L. Yubin, "An algorithm of image 
segmentation based on fuzzy mathematical morphology," 
 in International Forum on Information Technology and 
Applications, IFITA'09, pp. 517-520, 2009.  

[20] W. Haider, M. Sharif, and M. Raza, "Achieving accuracy in 
early stage tumor identification systems based  on image 
segmentation and 3D structure analysis,"  Computer 
Engineering and Intelligent Systems, vol. 2, pp.  96-102, 
2011.  



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,             Volume-5, Issue-11, Nov.-2017 
http://iraj.in 

A Study Report on  Image Segmentation Techniques 
 

75 

[21] M. S. A. Shahzad, M. Raza, and K. Hussain, "Enhanced 
watershed image processing segmentation," Journal of 
Information & Communication Technology, vol. 2, pp. 1-9, 
2008.  

[22] S. Kobashi and J. K. Udupa, "Fuzzy object model based 
 fuzzy connectedness image segmentation of newborn 
brain  MR images," in Proc. IEEE International 
Conference on Systems, Man, and Cybernetics (SMC), pp. 
1422-1427, 2012.  

[23] R. Samet, S. E. Amrahov, and A. H. Ziroglu, "Fuzzy rule-
 based image segmentation technique for rock thin 
section  images," in Proc. 3rd International 
Conference on Image Processing Theory, Tools and 
Applications (IPTA), pp. 402-406, 2012.  

[24] M. R. Khokher, A. Ghafoor, and A. M. Siddiqui, "Image 
 segmentation using fuzzy rule based system and graph 
 cuts," in Proc. 12th International Conference on Control 
Automation Robotics & Vision (ICARCV), pp. 1148-1153, 
2012.  

[25] M. Sharif, S. Mohsin, M. J. Jamal, and M. Raza, 
"Illumination normalization preprocessing for face 
recognition," in Proc. International Conference on 
Environmental Science and Information Application 
Technology (ESIAT),  pp. 44-47, 2010.  

[26] J. Xiao, B. Yi, L. Xu, and H. Xie, "An image segmentation 
algorithm based on level set using discontinue PDE," in 
Proc. First International Conference on Intelligent Networks 
and Intelligent Systems, ICINIS'08., pp. 503-506, 2008.  

[27] F. Zhang, S. Guo, and X. Qian, "Segmentation for finger 
vein image based on PDEs denoising," in Proc. 3rd 
International Conference on Biomedical Engineering and 
Informatics (BMEI), pp. 531-535, 2010.  

[28] C. Yuan and S. Liang, "Segmentation of color image based 
on partial differential equations," in Proc. Fourth 
International Symposium on Computational Intelligence and 
Design (ISCID), pp. 238-240, 2011.  

[29] W. Zhao, J. Zhang, P. Li, and Y. Li, "Study of image 
segmentation algorithm based on textural features and 
neural network," in International Conference on Intelligent 
Computing and Cognitive Informatics (ICICCI), pp. 300-
303, 2010.  

[30] M. Sharif, M. Y. Javed, and S. Mohsin, "Face recognition 
based on facial features," Research Journal of Applied 
Sciences, Engineering and Technology, vol. 4, pp. 2879-
2886, 2012.  

[31] M. Yasmin, M. Sharif, and S. Mohsin, "Neural networks in 
medical imaging applications: A survey," World Applied 
Sciences Journal, vol. 22, pp. 85-96, 2013.  

[32] L. Zhang and X. Deng, "The research of image 
segmentation based on improved neural network algorithm," 
in Proc. Sixth International Conference on Semantics 
Knowledge and Grid (SKG), pp. 395-397, 2010.  

[33] S. A. Ahmed, S. Dey, and K. K. Sarma, "Image texture 
classification using Artificial Neural Network (ANN)," in 
Proc. 2nd National Conference on Emerging Trends and 
Applications in Computer Science (NCETACS), pp. 1-4, 
2011.  

[34] M. Sharif, M. Raza, S. Mohsin, and J. H. Shah, 
"Microscopic feature extraction method," Int. J. Advanced 
Networking and Applications, vol. 4, pp. 1700-1703, 2013.  

[35] I. Irum, M. Raza, and M. Sharif, "Morphological techniques 
for medical images: A review," Research Journal of Applied 
Sciences, vol. 4, 2012.  

[36] S. Zhu, X. Xia, Q. Zhang, and K. Belloulata, "An image 
segmentation algorithm in image processing based on 
threshold segmentation," in Proc. Third International IEEE 
Conference on Signal-Image Technologies and Internet-
Based System, SITIS'0., pp. 673-678, 2007.  

[37] A. Xu, L. Wang, S. Feng, and Y. Qu, "Threshold-based 
level set method of image segmentation," in Proc. 3rd 
International Conference on Proc. on Intelligent Networks 
and Intelligent Systems (ICINIS), pp. 703-706, 2010.  

[38] M. Yasmin, M. Sharif, S. Masood, M. Raza, and S. Mohsin, 
"Brain image enhancement-A survey," World Applied 
Sciences Journal, vol. 17, pp. 1192-1204, 2012.  

[39] W. Kaihua and B. Tao, "Optimal threshold image 
segmentation method based on genetic algorithm in wheel 
set online measurement," in Proc. Third International 
Conference on Measuring Technology and Mechatronics 
Automation (ICMTMA), pp. 799-802, 2011.  

[40] F. Jiang, M. R. Frater, and M. Pickering, "Threshold-based 
image segmentation through an improved particle swarm 
optimisation," in Proc. International Conference on Digital 
Image Computing Techniques and Applications (DICTA), 
pp. 1-5, 2012.  

[41] D. Barbosa, T. Dietenbeck, J. Schaerer, J. D'hooge, D. 
Friboulet, and O. Bernard, "B-spline explicit active 
surfaces: An efficient framework for real-time 3-D region-
based segmentation," IEEE Transactions on Image 
Processing, vol. 21, pp. 241-251, 2012.  

[42] G. Chen, T. Hu, X. Guo, and X. Meng, "A fast region-based 
image segmentation based on least square method," in Proc. 
IEEE International Conference on Systems, Man and 
Cybernetics, SMC, pp. 972-977, 2009.  

[43] Z. Hua, Y. Li, and J. Li, "Image segmentation algorithm 
based on improved visual attention model and region 
growing," in Proc. 6th International Conference on Wireless 
Communications Networking and Mobile Computing 
(WiCOM), pp. 1-4, 2010.  

[44] S. M. M. Sharif, M. J. Jamal, M. Y. Javed, and M. Raza, 
"Face recognition for disguised variations using gabor 
feature extraction,"Australian Journal of Basic and Applied 
Sciences, vol. 5, pp. 1648-1656, 2011.  

[45] [45] M. Sharif, S. Mohsin, M. Y. Javed, and M. A. Ali, 
"Single image face recognition using laplacian of gaussian 
and discrete cosine transforms," Int. Arab J. Inf. Technol., 
vol. 9, pp. 562-570, 2012.  

[46] T. Mei, C. Zheng, and S. Zhong, "Hierarchical region based 
Markov random field for image segmentation," in Proc. 
International Conference on Remote Sensing, Environment 
and Transportation Engineering (RSETE), pp. 381-384, 
2011. 

[47] J. S. M. Sharif, S. Mohsin, and M Raza, "Sub-holistic 
hidden markov model for face recognition," Research 
Journal of Recent Sciences, vol. 2, pp. 10-14, 2013. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


