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Introd uction
Medical image segmentation is a
complex and challenging task due to
the complex nature of the images.
Brain has a particularly compl icated
structure and its precise segmentation
is very important for detecting tumors.
edema, and necrotic tissues in order to
prescribe appropriate therapy.
Magnetic Resonance (MR) imaging is
an important diagnostic imaging
technique for thc early detect ion of
abnormal changes in tissues and
organs. II possesses good contrast
resolution for diffe rent tissues and has
advantages over computerized
tomography for brain studies due to its
superior contrast properties. In all
appl ications of image processing.
segmentation plays an important role.

Classical Image segmentation
techniques are based on two basic
pixel characteristics: discontinuities
and ' similarities. Many of these
c lass ical techniques have been applied
on different segmentation problems.
but the accuracy of these techn iques
highly depend on the type and quality
of images. The objective of this
research is to assess the quality of
segmentation using available standard
image segmentation techniques to
segment brain tumors on MR Images.
In this research a set of MR images
have been segmented using standard
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image segmentation techniques to
isolate a brain tumor from the other
regions of the brain.

Materials and Methods
MR images are gray images. Because
or this characteristic nature of the MR
images, only, gray level image
segmentation methods were
considered for this study.

Gray level image segmentation
methods can be categorized in to three
main classes. namely; intensity
thresholding. clustering and region
growing. The methods used for
segmentation quality eva luation arc.
Otsu 's method (Otsu, 1979) and an
Iterative thresholding method as
intensity thresholding. mean-shift
segmentation (Pamofaru and Hebert.
2005), Fuzzy C-mcans {Albayrak and
Amasyali, 2003), Kcmeans (Albay rak
and Amasyali, 2003). Expectation
maximizat ion. Discrete Topological
Derivative and Continuum
Topological Derivative as clustering
methods and a seeded region growing
method ,

All MR images were acquired from the
Department of Radiology of the
Teaching Hospital Kandy, Sri Lanka.
The original magnetic resonance
images were of 256 x 256 pixel size.
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1\II the MR images used in this study
had been diagnosed as having tumors.
The objective of this study was to
assess, how accurately the tumor area
of each of the selected images are
segmented by each of segmentation
methods. Ten di fferent raw MR
images were segmented to isolate the
bra in tumor area, then the segmented
images (Figure I) were given to three
well experienced radio logists and they
were asked to scale each ima e within

the range from I to 10, where 1 means
the quality is very low and
unacceptable and 10 means the qua lity
is highly acceptab le, to assess the
quality of the resu ltant images (Figure
I).

Res ults
The results from the segmentation
process for one MR image is shown in
Figure I.
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Figure 1. Results of one MR image from the segmentation algorithms
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Responses from the three rad io logists
were averaged and accuracy of each
method was presented as a percentage
value where lower percentage values
represent lower-level of accuracy and
higher percentage values represent
higher-level of accuracy. The

accuracy is in relation to how much
the actual tumor area (whic h the
radiologists est imate) the resu lts from
the segmentations represent. The
accuracy would decrease if the resu lts
represent more than the actual tumor
area or if they represent less than the
actual tumor area.
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Table 1. Results of the q uestionnai re

Segmentation Met hod

Otsu's meth od
Mean Shift
K-means
Fuzzy c-means
Ex pectation maximi zat ion
Discrete Topo logical Der ivat ive
Co ntinuum Topological Derivat ive
Iterat ive threshold ing
Two See d Region Growi ng
O ne Seed. Reg ion Growi ng

Discussion
The aim of this research was to find
0 11 1 which standard Image
segmentat ion algori thm wou ld
segment a brai n tumor from an MR
image to the best extent. In this study,
10 standard image segmentati on
algorithms were used to segment a set
o f MR images obta ined from the local
hospital. The resultan t images had
s ignificant d ifferences from each
other. The res ponse of the radiologists
revealed tha t some segmentation
meth ods d id not perform well in the
segmentat ion of MR images of the
brain whi le some performed well.
Accord ing to the results (Table I) it
can be seen that Otsu's method
performed significantly better than
other algorithms while Mean Shift
algorithm, Kcmea ns algorithm and
Fuzzy C-means algorithms perform
fa ir ly well.

Conclusion
According to the above results we can
recommend as the mos t suitab le
algorithms for segme nting brain
tumo rs in mag netic resonance images
as the algorithms with acc uracy above
50 %. Therefore the Otsu's method
can be recommended as the best
whereas Mean Shift, K-means and

Average Percentage of Accu racy of
the Segmentation (%)
80.6
61.3
60.3
52 .3
44. 6
42 .0
39.6
36.7
22 .0
21.6

Fuzzy C-means can also be
recommended.
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