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ABSTRACT

Medical image segmentation is the research focus in the medical image processing field. Detection of tumor
requires image segmentation. The segmentation of tissues and tumors in magnetic resonance images has been an
emerging field in research. There are several techniques used for tumor detection using MR image segmentation.
This paper presents a segmentation algorithm to MR image which is able to detect the tumor in the MR image
and also able to measure the size of the segmented image for treatment planning. First, an input image is
converted into fixed size then preprocessed by Gaussian law pass filter which improve the quality of an image.
Then the image is segmented using the thresholding method in which by selecting the threshold value an image
is segmented. Then using region of interest the segmented image is cropped and then after measuring the size of
segmented image using pixels for the treatment planning. And also there is post processing for morphological
operations. This algorithm is much simpler and less complex in the calculation.
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I.  INTRODUCTION

For analysis of an image, image segmentation
is a key step. Image segmentation means to the
process of partitioning a digital image into multiple
segments (sets of pixels, also known as super
pixels)™. Image segmentation is typically used to
locate objects and boundaries (lines, curves, etc.) in
images. Thus image segmentation is concerned with
partitioning an image into multiple regions according
to some homogeneity criterion. 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, 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.

Il.  TECHNIQUES OF IMAGE
SEGMENTATION

Thresholding ™ - The simplest method of
image segmentation is called the thresholding method.
This method is based on a clip-level (or a threshold
value) to turn a gray-scale image into a binary image.
Clustering methods - The K-means algorithm is an
iterative technique that is used to partition an image
into K clusters.

Compression-based methods
Compression based methods postulate that the optimal
segmentation is the one that minimizes, the coding
length of the data and over all possible segmentation,.

[13]

The connection between these two things is that
segmentation tries to find patterns in an image and any
regularity in the image can be used to compress it.
The method describes each segment by boundary
shape and texture.

Edge detection - Edge detection is a
developed field in image processing. Region
boundaries and edges are related to each other; since
there is often a sharp change in intensity at the region
boundaries. The edges identified by edge detection are
often detached. To segment an object from an image
however, one needs closed region boundaries. Edge is
nothing but boundary between two images. Edge
detection technique refers to the identification and
locating the sharp discontinuities in the image.

Region growing methods ® - The region
growing method was the seeded region growing
method. This method takes a set of seeds as input with
the image. This seeds mark each objects for the
segmentation of an image. The regions are grown by
comparing all unallocated neighboring pixels to the
regions. The difference between a pixel's intensity
value and the region's mean is used as a measure of
similarity. The pixel with the minimum difference
measured this way is allocated to the relevant region.
This process continues until all pixels are allocated to
aregion.

Watershed transformation ™ 4 . The
watershed transformation considers the gradient
magnitude of an image as a topographic surface.
Pixels having the highest gradient magnitude
intensities (GMIs) consider as watershed lines, which
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represent the region boundaries. Water placed on any
pixel enclosed by a common watershed line flows
downhill to a common local intensity minimum
(LIM). Pixels draining to a common minimum form a
catch basin, which represents a segment of that image.
Neural networks segmentation [ 3 - Neural Network
segmentation relies on processing small areas of an
image using an artificial neural network or a set of
neural networks. After processing the decision-making
mechanism marks the areas of an image accordingly
to the category recognized by the neural network.

I1l.  APPLICATIONS

e To Medical imaging - Medical Diagnosis -
Automatic segmentation of MRI images for
identification of cancerous regions

e Mapping and Measurement- Automatic analysis
of remote sensing data from satellites to identify
and measure regions of interest.

e Image Compression - Segment the image into
homogeneous components, and use the most
suitable  compression algorithm for each
component to improve compression.

e Locate objects in satellite images (roads, forests,

etc.)

Face recognition

Fingerprint recognition

Traffic control systems

Brake light detection

Machine vision

IV. ALGORITHM

A conclusion Here as below there is a
algorithm for the image segmentation in which there
are different steps like fixed size image,
Preprocessing, segmentation and post processing.
.preprocessing stage are used for reduce noise from
the input image so the quality of an image is
increased. And then after the main stage of the process
is segmentation in which. This segmentation process
is occurs using the thresholding method. On this
segmented image ROI is applying and select the
region for cropping an image and then measuring the
approximate size of tumor for treatment planning. For
automatic tumor detection here the final step is of
erosion and dilation of a segmented an image.

INPUT IMAGE

| FIXED SIZE IMAGE

Improve quality of an image
using Gaussian low pass

| PRE-PROCESSING

THRESHOLDING

—

‘ ROI |

’ SEGMENTATION USING I

| MEASURING SIZE OF TUMOR ’

I—’ SIZE OF TUMOR
4’1 POST-Processing -
l ::era‘t;olnsn aaaaaaa
OUTPUT IMAGE (SEGMENTED IMAGE)
Figure 1 An algorithm for detecting tumor and
measuring tumors size for treatment planning

Input Image
Input image is a fixed size T2 type MR image in JPEG
format

Figure 2 input image

Fixed size image
Here an input image is converting into fixed size

image 256x256.
B Figure 1 (2] © ]
File Edit View Insert Tools Desktop Window Help bl
DEEdS |k NRODEL- 208 D

Figure 3 Fixed size image
Pre-processing ™
Pre processing is the key step for the image
segmentation. At preprocessing step there is one input
MR image and removing noise or reduce the noise.
The main purpose of this step is to improve the image
quality for the further process to detecting the correct
tumor.
Smooth the fixed size input image and removing noise
using Gaussian low pass filter.

H (u,v)=e P20t 1 js cytoff frequency
B Figure 1 = )
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Figure 4 Filtered image
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V.  Segmentation Using Thresholding

After the pre-processing, the MR Image
(MRI) is apply to the next step as a input to segment
the image using the our proposed technique i.e.
thresholding technique in this step we are selecting the
threshold value between 0-256 because our image of
fixed size image of 256X256.here threshold value is
selecting as 175 because at the threshold value 175 the
image segmentation proving best results then other
threshold values. And this value is selecting after the
testing on many images.

In this stage if the threshold value is <175
then the pixel value is change to 0 and if threshold
value is >175 then pixel value is changed to 1.and then
we get a segmented image and on that image we can
do many other operations on it as we required for the
measuring the size of tumor.
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Figure 5 Segmented image/Tumor

VI.  ROI (Region of Interest) /Crop the
image

After Segmentation process we get a one
segmented image in which there is clearly able to see
the detected tumor and after that to measure the size of
the image applying ROI (Region of interest) method
on the obtained segmented image.ROI is the process
for selecting the area in the image. ROI is used for the
cropping of the image, so this step crops the detected

tumor and measuring its size in next stage or process.
Figure 1 [E=EESE )
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Figure 6 ROI Image

VII.  Measuring the size

In this process the input image is cropped
image using ROl method. Here, to measuring the size
of the tumor based on the pixels of the segmented
image. After getting the pixels we convert them in to
the mm.

For measuring size first count the number of
pixels in the segmented area and based on that
counting number of pixels system can able to calculate
the size in millimeter.

Fil Ed Vie Inse Toc Deskt Wind Hel ~
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Figure 7 cropped Image/Tumor
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Figure 8 Tumor’s size in mm

Post-processing

After segmentation process and ROI the next
process is the post processing in which several
operations are applied on the image to clearly locate
the tumor in the MR image.

Post processing is the step where apply the
morphological operations to extract the image. Here
for morphological operations we use erosion and
dilation technique. After the erosion and dilation
system give automatic tumor detection.

Erosion:

Erosion of A by B is denoted as below
AOB={z1(B), (A}™

Here the B is commonly referred as structuring
elements.
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Eroded Image

Figure 9 Erosion of image

Dilation:

Dilation of A by is denoted as below

AalB={zI(B),n A*0}*

Here the B is commonly referred as structuring
elements.

Figure 1 ol
File Edit View Insert Tools Desktop Window Help N
DEde | RAOVLELL- S (0EH 8O

Dilated Image

Fi(jure 10 Dilation of image/automated detected
Tumor

VIIl.  System requirement

Above algorithm is performed on the system
having Processor Intel® Core™ Duo CPU T6400 @
2.00 GHz ,RAM 1.00 GB,32 bit operating system and
installed software is MATLAB 7.8.0(R2009a)

IX.  Conclusion

It is concluded that the methods like edge
detection is not giving the good segmented image or
result of the MR image to detect the tumors and also
not measuring the size of the tumor or segmented
image which is used for treatment planning. So here
an algorithm is developed that is able to detect the
tumor or giving a good result for the segmentation and
measuring its size which is used for the treatment
planning. This is measuring true size only for the
images having 96 dpi.
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