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Abstract

The various image segmentation techniques are used for partitioning an image into multiple parts, so
that each part has its valuable representation. There are now a wide assortment of image
segmentation techniques, some considered general purpose and some deliberate for specific classes
of images. These practices are separated on the basis of various properties such as detecting
discontinuities and similarities.It is a great challenge for image analysis to have an accurate
partitioning of the image so that the reliability of segmentation maintained.
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I. INTRODUCTION
The image segmentation technique is used to divide pixels into significantimage surfaces, objects, or natural
parts of objects. Segmentation isusedin various areas such as object recognition, finger print recognition,
medical imaging and computer guided survey. A challenging problem is to region with boundaries
insufficiencies just likemissing edges or lack of texture contrast between regions of interest and
background.This review paper attempts to include allthese points to a limited scope.

II. SEGMENTATION TECHNIQUES
Based on the following two properties of image, different techniques are classified.
e Detecting Discontinuities
e Detecting Similarities

Detecting Discontinuities

The Detecting Discontinuities are based upon a difference of their gray levels in an image as illustrate
an edge detection [1]. Signal rises with rapid evolution such as transient signal in dynamic systems may undergo
abrupt changes such as sharp change in first or second derivative. However, Fourier analysis is usually not able
to detectthe events. The purpose of this example is to show how analysis by wavelets can detect the exact instant
when a signal changes and also the type and amplitude of the change.

Detecting Similarities

TheDetecting Similaritiesare based upon the predefined criteria, that divides the proposed image into a
segments whose pixel values on grouping gives the same results correspondence to the original
image[1],followed by image segmentation algorithms that point up different techniques.
Classifications of these techniques are as follows:

Tmage Segmentaton
Techmiques

Regiom Based | | BdoeBased | | Tesholding | | FeammweBased | | Model Based | | Graph Based
Seguentation | | Segmentation Sementation | | Seguentetion | | Segmentation

Figurel: Classification of Segmentation Techniques
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A Region based segmentation

A set of connected pixels with similar properties is known as Region. Partitioning an image into regions
conveys useful information about objects or parts of an object consisting in an image. The partitioning into
regions is done with the help ofgray values of the image pixels [6,4]. As following two techniques are very
supportive in region based segmentation:

. Region Growing
. Region Splitting and Merging
1. Region Growing

Region growing is a technique that combines pixels based uponpredefined criteria into sub regions or larger
regions [7]. It can be processed in four steps:-

Select a group of seed pixels in original image

/

Select a set of similarity criterion such as grey level intensity or color and set up a
stopping rulc.

Grow regions by appending to each seed those neighboring pixels that have predefined
properties similar to seed pixels

Stop region growing when no more pixels met the criterion for mclusion in that region

Figure 2: Steps of Region Growing

2. Region Splitting and Merging

As for choosing a seed points, image can be divided into a set of randomindependent regions which then
merged into a single region.Region splitting and merging is generally implemented with the help of quad tree
representation.

B. Edge Based Segmentation

A different gray level property between two regions is known as Edge.With the help of Edge based
segmentation, objects are easily detected in an image. Using this technique, object boundaries are represented,
and helpful in identifying the objects. Robert’s edge detection, Sobel Edge Detection, Prewitt edge detection,
Kirsh edge detection, Robinson edge detection, Marr-Hildreth edge detection, LoG edge detection and Canny
Edge Detection are the common discontinuity based operators which are used in this technique. [9].

C. Thresholding

Naturally, region can be segmented through thresholding by the separation of light and dark regions [10]. To
separate the interested region from its background, thresholding is beneficiary technique [11, 12]. In this
technique, object is detected by transforming a gray scale image to binary image.

Threshold techniques can be divided into two classes:

. Global Threshold
. Local Threshold
D. Feature based clustering

In this technique, given image is transformed its equivalent histogram and then further apply some clustering
technique.With the help of some unsupervised technique, pixels are clustered for segmentation. Clustering,
techniques can be classified into following two categories:

e  Supervised Clustering

e Unsupervised Clustering

1. Supervised clustering: In this clustering, clustering criterion is decided with the help of human
interaction. It includes hierarchical approaches such as Relevance feedback techniques, Log-Based Clustering,
Hierarchical Clustering,Retrieval Dictionary Based Clustering, K-Means Algorithm. These clustering
techniques are:
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i. Relevance feedback: A relevance feedback approach allows a user to work together with the retrieval
algorithm by providing the information of which images in relevance to the query.

ii. Log-Based Clustering:Information retrieval process is maintained that is based on retrieval system
logs[13].

iii. Hierarchical Clustering: It is the procedure of cluster is built by amalgamate the different images in the
form of a tree and then developing gradually in order to form a small cluster.

iv. Retrieval Dictionary Based Clustering:In this clustering, retrieval dictionary is maintained which is used to
classify learned patterns into plural clusters. Based upon distance between two clusters, image is retrieved
[13].

v. K-Means Algorithm: In K-means algorithm data sets are classified into given number of clusters and then
find the k centres, one for each cluster. Results may vary when the location of centres vary [14].

2. Unsupervised clustering:This type of clustering decides the clustering criteria by itself.

E. Model based segmentation

Markov Random Field (MRF) based segmentation is well-known as Model based segmentation. MRF
has an inbuilt region smoothness constraint which is used for colour segmentation. Components of the colour
pixel tuples are measured as independent random variables for further processing. MRF is combined with edge
detection for identifying the edges accurately [15]. MRF has spatial region smoothness constraint and there are
correlations amongst the colour components [16].

F. Graph based segmentation

With the usage of various supervised learning algorithms, graph is constructed from the given image and
features are extracted from this graph. After building a graph, apply state-of-the-art graph-cut algorithms to
solve the problem efficiently [19]. This segmentation algorithm uses graph-cut approach to extract objects from
given image.

I11. CONCLUSIONS AND FUTURE SCOPE
As paper, signifies the classificationtechniques of image segmentation that shows potential to future as
the universal procedurals and has become the focus of contemporary research. Homogeneity of images, spatial
characteristics of the image continuity, texture, image contentare the various factors for segmenting an input
image. Thus, there is no single method which gives effective results for all type of images. After the analysis of
different techniques of image segmentation, it is observed that a hybrid solution for image segmentation consists
of two or more techniques is being the best approach to solve the problem of image segmentation.

REFERENCES
[1]. WaseemKhan,”Image Segmentation Techniques: A Survey”, Journal of Image and Graphics, Vol. 1, No. 4, December
2013,available at, http://www.joig.org/uploadfile/2013/1226/20131226051740869.pdf
[2]. Sujata Saini and KomalArora,” A Study Analysis on the Different Image Segmentation Techniques”, International Journal of

Information & Computation  Technology. ISSN  0974-2239 Volume 4, pp. 1445-1452,2014, available at,
http://www.ripublication.com/irphl/ijict_spl/ijictv4dn14spl_13.pdf

[3]. RajeshwarDass, Priyanka and Swapna Devi,” Image Segmentation Techniques”, JECT Vol. 3, Issue 1, ISSN: 2230-7109 (Online) |
ISSN: 2230-9543 (Print), Jan-March 2012.

[4]. Rafael C. Gonzalez and Richard E. Woods, “Digital Image Processing”, 2nd ed., Beijing: Publishing House of Electronics Industry,
2007,

[5]. H. G. Kaganami and Z. Beij,“Region Based Detection versus Edge Detection”, IEEE Transactions on Intelligent information hiding
and multimedia signal processing, pp. 1217-1221, 2009.

[6]. K. K. Singh and A. Singh, “A Study of Image Segmentation Algorithms for Different Types of Images”, International Journal of
Computer Science Issues, Vol. 7, Issue 5, 2010.

[7]. HassanaGremaKaganami and ZouBeiji, “Region-Based Segmentation versus Edge Detection”,Intelligent Information Hiding and
Multimedia Signal Processing, 2009. IIH-MSP '09. Fifth International Conference, pp. 1217 —1221,DOI: 10.1109/11H-
MSP.2009.13, 2009.

[8]. Nikita Sharma, Mahendra Mishra and Manish Shrivastava, “ Colour Image Segmentation Techniques and Issues: An Approach”,
International, W. X. Kang, Q. Q. Yang, R. R. Liang, “The Comparative Research on Image Segmentation Algorithms”, IEEE
Conference on ETCS, pp. 703-707, 2009.

[9]. Muthukrishnan and Radha, “Edge Detection Techniques For Image Segmentation” , International Journal of Computer Science &
Information Technology (IJCSIT),Vol 3, No 6, Dec 2011, available at http://airccse.org/journal/jcsit/1211csit20.pdf

[10].  http://homepages.inf.ed.ac.uk/rbf/CVVonline/LOCAL_COPIES/MORSE/threshold.pdf

[11].  http://www.ancient-asiajournal.com/a-rticles/10.5334/aa.06113/

[12]. Salem Saleh Al-amri , N.V. Kalyankar and Khamitkar, ” Image Segmentation by Using Threshold Techniques”, Journal Of
Computing, Volume 2, Issue 5, ISSN 2151-9617, May 2010, available at https://arxiv.org/ftp/arxiv/papers/1005/1005.4020.pdf

[13].  SantanuBhowmikandVikiDatta ,” A Survey on Clustering Based Image Segmentation”, International Journal of Advanced Research
in Computer Engineering & Technology, Volume 1, ISSN: 2278 — 1323, Issue 5, July 2012, available at, http://ijarcet.org/wp-
content/uploads/IJARCET-VOL-1-ISSUE-5-280-284.pdf

www.ijceronline.com Open Access Journal Page 65


http://www.ripublication.com/irph/ijict_spl/ijictv4n14spl_13.pdf
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Hassana%20Grema%20Kaganami.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Zou%20Beiji.QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5337074
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5337074
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5337074
http://dx.doi.org/10.1109/IIH-MSP.2009.13
http://dx.doi.org/10.1109/IIH-MSP.2009.13
http://airccse.org/journal/jcsit/1211csit20.pdf
https://arxiv.org/ftp/arxiv/papers/1005/1005.4020.pdf

Segmentation Techniques of Image Processing: A review

[14].
[15].
[16].

[17).

[18].

SriparnaSaha and SanghamitraBandyopadhyay”, A new symmetry based multiobjective clustering technique for automatic
evolution of clusters”, Journal Pattern Recognition, Volume 43, Issue 3, pp 738-751, March 2010.

Luo, Cray and Lee, “Incorporation of derivative priors in adaptive Bayesian color image segmentation’’, Proc. ICIP’97, Vol. 3, pp.
58-61, Oct 26-29, 1997.

J. Gao and J. Zhang M. G. Fleming,”A Novel MultiresolutionColor Image Segmentation Technique and its application to
Dermatoscopic Image Segmentation”, Image Processing, vol.3, pp.408-411, 2000.

TamasSziranyi, JosianeZerubia, LaszLoCzuni, David Geldreich and Zoltan Kato, “Image Segmentation Using Markov Random
Field Model in Fully Parallel Cellular Network Architectures” , Real-Time Imaging 6, DOI:10.1006/rtim.1998.0159,pp. 195-211
(2000), available at, https://www.inf.u-szeged.hu/~kato/pape-rs/rti2000.pdf

Pedro F. Felzenszwalb and Daniel P. Huttenlocher, “Efficient Graph-Based Image Segmentation”, International Journal of
Computer Vision 59(2), pp. 167-181, 2004.

www.ijceronline.com Open Access Journal Page 66


http://dl.acm.org/author_page.cfm?id=81321497389&coll=DL&dl=ACM&trk=0&cfid=650118617&cftoken=39936476
http://dl.acm.org/author_page.cfm?id=81100179589&coll=DL&dl=ACM&trk=0&cfid=650118617&cftoken=39936476
https://www.inf.u-szeged.hu/~kato/pape-rs/rti2000.pdf

