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ABSTRACT

Image processing have a vast area under research, in which Medical Imaging is the most significant area to
work in. Basically Medical Imaging can be explained as the process of creating human body images for
medical and research work. For tumor detection various techniques such as MRI (Magnetic Resonance
Imaging), CT (Computerised tomography) scan and Microwave are available among mentioned techniques
MRI delivers the best images as it has higher resolution. The abnormalities of the bone can be identified easily
by MRI imaging. Because, the MRI images are of low contrast and contain speckle noise. The image quality
may not be good for analyzing. So, to reduce speckle noise and for better analyzing, preprocessing can be done
using gabor filter. To increase the contrast of the image using adaptive histogram equalization .Then
segmentation method is used to segment the tumor part of bone using k-Means algorithm. Feature extraction
can be used to extract and speed up the decision-making process for SVM. Finally, the output is displayed in
SVM and this helps to increase the accuracy of an abnormalities. In this paper the tumor detection have been
proposed using machine learning.
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INTRODUCTION For example, it can be helpful for therapy
evaluation, treatment planning, modeling of
pathological bones, etc. However, this task is a
challenging problem because there is a large class
of tumor types which vary greatly in size and
position, have a variety of shape and appearance
properties, have intensities overlapping with
normal bone areas, and may deform and defect the
surrounding structures. Moreover, the majority of
images modalities may contain various amounts of
noise and artifacts. Traditionally, bone cancers
segmentation is performed manually by marking
the tumor regions by a human expert. This process
is time-consuming, impractical and non-
reproducible. So, a semi or a fully automatic and
robust segmentation is highly required in order to
generate quickly satisfactory segmentation results.

This Disease can begin wherever in the body. It
begins when cells become crazy and group out
ordinary cells. This makes it difficult for the body
to work the way it should. Tumor can be dealt with
extremely well for some individuals. Truth be told,
more individuals than any other time in recent
memory have full existences after tumor treatment.
Malignancy isn't only one infection. There are
many sorts of disease. It's not only one infection.
Malignancy can begin in the lungs, the bosom, the
colon, or even in the blood. Diseases are
indistinguishable in some ways, yet they are
diverse in the ways they develop and spread.
Accurate segmentation of bone cancer is an
important task for several medical applications.
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In general, a single medical image modality cannot
provide comprehensive and accurate information,
so considering more than one acquisition protocols
can provide much more useful information about
the bone tumor and this can be achieved through
image fusion process. Such process is used to
derive useful information in order to enhance and
taking account the image content by fusing for
example computer tomography (CT) image and
magnetic resonance imaging (MRI) [1-5].

Block diagram

PROPOSED METHODOLOGY

In this paper a method is introduced to detect
bone cancer by using machine learning algorithm.
Hence in this paper a novel approach have been
proposed which will comprised of the number of
stages which will ultimately lead to the proper
detection of enchondroma tumor i.e. bone tumor. A
simple flow chart for the proposed system as
follows:

MRI Images || Pre- Segme-
process ntation
Gabor filter K-Means
clustering
Tumo_r | Feature
detection Extraction
T
classifier

Fig 1.Block of Bone Tumor detection

The main objective is to detect the tumor
present in the bone, but most of the times it
happens that in methods of tumor detection the
images obtained comes up with the greater noise
factor which restrict the area to operate as it
doesn’t give the exact location of tumor and the
affected tissues [6].

Input Image

In this method is used to perform some
operations on an image, in order to get an

enhanced image or to extract some useful
information from it. It is a type of signal
processing in which input is an image and output
may be image or characteristics or features
associated with that image. The machine learning
methods classify cancer patients into high or low-
risk groups. Therefore, the main aim of utilizing
these techniques is to diagnose cancer and increase
the efficiency of treatment and progress the speed
of modelling of cancerous conditions [7-12].
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Fig 2. MRI input image

Preprocessing

The main goal of the pre-processing is to
improve the image quality to make it ready for
further processing by removing or reducing the
unrelated and surplus parts in the background.
Hence pre-processing is essential to improve the
quality. Neighbouring pixels corresponding to one
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object in real images have the same or similar
brightness value and if a distorted pixel can be
picked out from the image, it can be restored as an
average value of neighbouring pixels. A gabor filter
is acombination of a Gaussian filter and a
sinusoidal term.
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Fig 3.Preprocessing Image
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Segmentation

Image segmentation is the classification of an
image into different groups. Many researches have
been done in the area of image segmentation using
clustering. There are different methods and one of
the most popular methods is k-means clustering
algorithm. K-Means clustering algorithm is an
unsupervised algorithm and it is used to segment
the interested area from the background. But
before applying K-Means algorithm, first partial
stretching enhancement is applied to the image to
improve the quality of the image. So subtractive
cluster is used to generate the initial centers and
these centers are used in k-Means algorithm for the
segmentation of image. Then finally medial filter
is applied to the segmented image to remove any
unwanted region from the image. But it produces
different cluster result for different number of
number of cluster. So it is required to initialize the
proper number of cluster, k2. Again, it is required

to initialize the k number of centroid. Different

value of initial centroid would result different

cluster.

K-Means clustering is a method of cluster
analysis which aims to partition observations into
number of clusters in which each observation
belongs to the cluster with the nearest mean. The
steps involved in the K-Means clustering are used
in this method and is described as follows.

1. Convert the subjected MRI test image from
RGB colour space to gray scale G.

2. Partition the gray scale data points to R
arbitrary centroids, one for each cluster.

3. Determine new cluster centroid by calculating
the mean values of all the cluster elements.

4. Determine distance between the cluster
centroid and the cluster elements and obtain
new cluster.

5. Repeat process from step (ii) till a defined
number of iterations are performed.
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Fig 4. Thresholding Image
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Fig 5. Segmented image

Feature Extraction

Support Vector Machines, a method for the
classification of both linear and nonlinear data. In
a casing, a support vector machine (SVM) is an
algorithm that works as follows. It uses a nonlinear
mapping to renovate the unique training data into a
higher dimension. Surrounded by this new
dimension, it examines for the linear optimal
separating hyperplane i.e., a “decision boundary”
sorting out the tuples of one class from another.

SVM classifier finds the most appropriate
separating hyper plane that maximizes the hyper
plane between two classes in a dataset with two
classes. To explain through an example, here used
a dataset where some data samples in this dataset
are used for training and the other samples are
used for testing. Firstly, after finding the
hyperplane using training data, the test data is then
used. If the test data is located on the hyper plane,
the class is included.
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Tumor detection

The clusters with high intensity pixels are
isolated from the MRI image which forms the
tumor image. Some of the features like as area,

centroid and perimeter can be calculated from the
tumor image.

ru Figure 9
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Fig 7. Extracted region

CONCLUSION

Gabor filter is the only filter which is used to
analyze the texture of the MRI image and it is also
orientation-sensitive. So in preprocessing, Gabor
filter is used to remove speckle noise. Then, the
segmentation method was performed to segment
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