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Abstract

Image segmentation is the critical step in the process of object
recognition in digital image processing. It segments the overall
image into different regions so that their description can be used
to identify different objects in an image. The quality of object
recognition depends upon the quality of segmentation. This paper
proposes anovel approach to segment an image. Unlike traditional
approaches which does classification after segmentation, our
method repeatedly takes output of classification as the basis for
image segmentation.
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1. Introduction

In computer vision, segmentation is the process of partitioning a
digital image into multiple segments (sets of pixels, also known
as super pixels). The goal of segmentation is to simplify and/
or change the representation of an image into something that is
more meaningful and easier to analyze [1]. Image segmentation is
typically used to locate objects and boundaries (lines, curves, etc.)
in images. More precisely, image segmentation is the process of
assigning a label to every pixel in an image such that pixels with
the same label share certain visual characteristics. The result of
image segmentation is a set of segments that collectively cover
the entire image, or a set of contours extracted from the image
.Each of the pixels in a region are similar with respect to some
characteristic or computed property, such as color, intensity, or
texture. Adjacent regions are significantly different with respect
to the same characteristic(s).

The traditional processing flow for image-based pattern recognition
consists of image segmentation followed by classification. This
approach assumes that the segmentation is able to accurately extract
the object of interest from the background image autonomously.
Note that rather than merely providing a labeling of all regions
in the image, the segmentation process must extract the object of
interest from the background to support the subsequent feature
extraction and object classification processing. The performance
of'this subsequent processing is strongly dependent on the quality
of'this initial segmentation. This expectation of ideal segmentation
is rather unrealistic in the absence of any contextual information
on what object is being extracted from the scene. There are three
limitations of existing image segmentation algorithms.

A. Existing segmentation algorithms are built upon the following
two common underlying assumptions:

1. The object of interest,“Should be uniform and homogeneous
with respect to some characteristic”.

2. “Adjacent regions should be differing significantly”. These
assumptions, however, are rarely met in real-world applications.
As Pal and Pal note, “any mathematical algorithm [for
segmentation] usually should be supplemented by heuristics
which involve semantic information about the class of images
under consideration”
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B. There are few metrics available for evaluating segmentation
algorithms, as noted by Pal and Pal, “the literature is very rich on
the methods of segmentation, but not many attempts have been
made for the objective evaluation of segmented outputs” Some of
the proposed measures of segmentation quality include:
Edge-border coincidence

Boundary consistency

Pixel classification

Object overlap

Object contrast however, none of these metrics have been
widely accepted as ideal, and many require ground truth
information. Some recent methods have used multiple hand-
segmentations from a number of human experts to define
a segmentation quality metric that is really measuring the
segmentation consistency This metric would clearly not be
appropriate for any real-time application, and also requires
a considerable offline effort.

C. The final limitation of existing segmentation algorithms is their
“inability to adapt to real-world changes” These changes in the
image can be caused by variations in the object itself (i.e., different
color or texture), or by variations in the environmental factors,
such as the sensor, lighting conditions, and most importantly
shadow and highlight bands which cause non uniform changes
in the appearance of the objects. Again since the existing methods
require homogeneity of the object of interest, any non uniform
changes will lead to a violation of the homogeneity assumption.
To address these three issues, we introduce a method that depends
upon classification for segmenting the image.
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Il. The Method
Our novel approach to image segmentation is shown below in
fig. 1.
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Fig. 1: Novel Segmentation Approach

To explain the process, consider a set ‘U’ of images that are to be
classified. Let ‘S’ be a set containing a sample of images taken
fromthe set “U’. For each image in the set ‘S’, repeat the following
steps.
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Stepl: First the input image is segmented using any of the
traditional filters. Now this segmented image is classified. This
completes the primary stage of our segmentation process.
Step2: Now the accuracy of the classification is tested with any
of the available measures. Let’s say that the accuracy of the
classification is measured on the scale [0,1]. Let ‘a’ denotes the
accuracy of the classification. We define a threshold ‘T’ such
that

->if a>=T, GO TO step4.(as the classification accuracy
fits our intended accuracy)

->Else

->Apply a segmentation method other than the one used
before. Suppose a method, say, method-1 is used to segment the
image in one of the iterations, it is not used again. A new method
“method-I” can be used.
Step3: Iterate step2 with the segmented image.
Step4: Take a note of the method that yielded better classification
accuracy with the sample image.
Let ‘L’ denotes a set containing a list of methods that yielded better
classification accuracy for each sample image in the set ‘S’. If

S={s1,s2,s3...si} is the set of sample images, then

L={11,12,13,.. 1i} is the set of segmentation methods used
to segment the corresponding images in ‘S’.
Since the number of segmentation methods in the literature is
finite, it is more likely that the set ‘L’ contains at least one element
repeated more than once. We find ‘L-average’ that contains the
segmentation methodthat is common to many of the sample
images. This segmentation method can be now used to segment
the entire image set ‘U’.
The entire method described above can be summarized as follows.
A set of images to be segmented are sampled to form a subset of
the original set “U’. Now each image in this subset is segmented
with each of the segmentation methods available. The accuracy of
the segmentation is tested to see if the method gives best results
for the image. In this the best segmentation method that better
yields classification accuracy is found for each image in the sample
set. Now an average method ‘L-average’ is taken from this set
containing listed segmentation methods for each sample image.
This method, when applied to the original set ‘U’ is likely to
yield better results when compared to all other methods. Thus the
segmentation method ‘L-average’ is considered as the method to
segment the entire set of images.

lil. Analysis

The method just described when applied to a set of images comes

out with one segmentation method that can be used to segment

the entire set of images. However the following points has to be
considered before we apply this method

1. This method is vulnerable to the value of threshold ‘T’ that
we take. *T” has to be taken optimally so that the algorithm
gives best result.

2. The segmentation method generated by this algorithm is likely
to give 80%-90% accuracy. This is because, even though the
method is proven to be the best among existing, it doesn’t
imply that it gives good results with every image it is applied
to.

3. Sampling is another critical issue. Sampling has to be done
in such a way that the generated samples are as diverse
as possible in terms of underlying features. Otherwise the
resulting segmentation method would only do well with one
or two kinds of images. The more diverse the image samples
are, the more precise the output would be.
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IV. Conclusion

Unlike traditional approach of segmentation followed by
classification, this paper introduces a naive approach in which
segmentation depends on the results of classification. This
approach tries to find an optimal method to segment the entire
set of input images so that the classification accuracy is enhanced.
However, the functionality of this proposal depends upon several
factors (mentioned above). Future research could be envisaged
to improve the process and make it less vulnerable to the factors
mentioned.

References

[1] Linda G. Shapiro, George C. Stockman,“Computer Vision”,
pp- 279-325, New Jersey, Prentice-Hall, 2001.

[2] Pham, Dzung L., Xu, Chenyang, Prince, Jerry L.,“Current
Methods in Medical Image Segmentation”, Annual Review
of Biomedical Engineering 2, pp. 315-337, PMID 11701515,
2000.

[3] Hossein Mobahi, Shankar Rao, Allen Yang, Shankar Sastry,
Yi Ma.,“Segmentation of Natural Images by Texture and
Boundary Compression”, International Journal of Computer
Vision (IJCV), 95 (1), pp. 86-98, 2011.

[4] Shankar Rao, Hossein Mobahi, Allen Yang, Shankar Sastry,
Yi, Proceedings of the Asian Conference on Computer Vision
(ACCV) 2009, H. Zha, R.-i. Taniguchi, S. Maybank (Eds.),
Part I, LNCS 5994, pp. 135-46, Springer.

[5] Ohlander, Ron, Price, Keith, Reddy, D. Raj,“Picture
Segmentation Using a Recursive Region Splitting Method”,
Computer Graphics and Image Processing, 8 (3), pp. 313—
333.1978.

[6] T.Lindebergand M.X. Li,“Segmentation and classification
of edges using minimum description length approximation
and complementary junction cues”, Computer Vision and
Image Understanding, Vol. 67, No. 1, pp. 88-98, 1997.

[7]1 L. Chen, H.D. Cheng, J. Zhang,“Fuzzy subfiber and its
application to seismic lithology classification”, Information
Sciences: Applications, Vol. 1, No. 2, pp 77-95, 1994.

[8] S.L. Horowitz, T. Pavlidis, “Picture Segmentation by a
Directed Split and Merge Procedure”, Proc. ICPR, 1974,
Denmark, pp. 424-433.

[9] S.L.Horowitz, T. Pavlidis,*Picture Segmentation by a Tree
Traversal Algorithm”, Journal of the ACM, 23 (1976), pp.
368-388.

[10] L. Chen,“The lambda-connected segmentation and the
optimal algorithm for split-and-merge segmentation”,
Chinese J. Computers, 14, pp. 321-331, 1991.

[11] S. Osher, N. Paragios, “Geometric Level Set Methods in
Imaging Vision and Graphics”, Springer Verlag, 2003.

[12] James A. Sethian.,“Segmentation in Medical Imaging”,
2012.

[13] Forcade, Nicolas, Le Guyader, Carole, Gout, Christian
“Generalized fast marching method: applications to image
segmentation”, Numerical Algorithms, 48 (1-3), pp. 189-211,
2008.

[14] Jianbo Shi, Jitendra Malik,“Normalized Cuts and Image
Segmentation”, IEEE Transactions on pattern analysis and
machine intelligence, pp 888-905, Vol. 22, No. 8, 2000.

[15] Leo Grady,“Random Walks for Image Segmentation”, IEEE
Transactions on Pattern Analysis and Machine Intelligence,
pp- 1768-1783, Vol. 28, No. 11, 2006.

INTERNATIONAL JOURNAL OF COMPUTER SciENCE AND TechnoLocy 659



IJCST Vou. 3, Issue 1, Jaw. - March 2012

K.YogeswaraRao MCA, M.Tech, is
working as an Assistant Professor in the
Department of Computer Applications at
Anil Neerukonda Institute of Technology
& Sciences, Visakhapatnam, India. He
has 13 years of teaching experience. His
area of interest in Data Mining, Data base
Management System. He has guided
more than 50 Post Graduate Students.
He has published 2 books, 1 paper in
international Conference and has attended 10 National Workshops
/ FDP / Seminars etc.

Mr. M. James Stephen is a passionate
teacher and researcher; at present he
is working as Associate Professor,
Department of Information Technology at
Anil Neerukonda Institute of Technology
and Sciences, Visakhapatnam. He
received his masters in Computer
Sciences and Technology M. Tech, from
Andhra University with over 8 CGPA
and now he is doing is Doctoral research
at the same university. He completed
M.Phil in Computer Science in 2004. His areas of specialization
include Image Processing, Artificial Intelligence and Computer
Networks. He received “The Best Teacher Award” at ANITS
decennial celebrations over the hands of Dr. D. Purandewsari,
minister, HRD for his excellence in teaching. He published about
thirteen international papers so far. He guided about 75 projects
in both UG & PG.

D. Siva Phanindra, M.Tech is working
as an Assistant Professor in the
Dept. of Information Technology,
Bapatla Engineering College,
India. His area of interest in Image
Processing, Data Mining, Data base
Management System.

660  InTeRNATIONAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY

ISSN : 0976-8491 (Online) | ISSN : 2229-4333 (Print)

www.ijcst.com



