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ABSTRACT

Early detection of the cancer-prone area in MRI scan is of great importance for the successful
diagnosis and treatment of bone cancer. This project proposes an approach to detectbone cancer
using MRI images by medical image processing techniques . Here In this paperapproaches some
pre-processing techniques .A proposed approach has some preprocessing strategies which use Gabor
filter to smoothen the photograph and get rid of the noise from an image. The segmentation is carried
out via using superpixel segmentation and multilevel segmentation. This methodology is used for
identifying the bone cancer by a number preprocessing techniques like filtering and gray conversion.
After filtering, aspect detection and morphological operations are applied. In the 2d stage, superpixel
segmentation is carried out and some of the vital features are extracted from the images. Then the
extracted features are used to become aware of the bone cancer. If cancer detected early on possess a
higher chanceof cured disease, complete recovery, increased quality of life and longevity. Through

this we canidentify the size and stage of an bone cancer usingMRI image.
KEYWORDS: Imageprocessing, Pre-processing technique, Matlab,k-mean, Sobal
INTRODUCTION

Image segmentation is a way to manner and accumulate hidden aspects within the Image. To acquire
this, the photograph is segmented into several sub elements of the equal Image. These methods are
sincerely beneficial in photo compression, object recognition, Boundary line detection of the given
object and many similar functions where the top intention is to enhance computerized imaginative
and prescient applications. Image Segmentation simplifies the picture through the usage of assigning
label to crew of pixel which Having similar qualities and features. As the given photo is portioned
into The chunks of the images, every chunk ought to be a crew of pixels of comparable
Characteristics so as they can belabelledthe specific label or category. Abnormal make bigger of
phone which maybe to assault and unfold into any organ of human physique mirror on consideration
on as cancer. According to the survey of National Institute of Cancer Prevention and look up
(NICPR) in India, spherical 2.5 million human beings living with the disease. Over 7 lakhs new most

cancers victims registered and 556,400deaths due to the fact of most cancers registered each year.
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International Agency for research on Cancer (IARC) estimated 21.7 million instances and 13 million

deaths related to cancer global in year 2030. There are seventy 5 types of mostcancers exists and one
of them is bone most cancers in which osteosarcoma and Ewing tumour iscommon. Death charge can
be diminished through way of the usage of detecting and diagnose type and stage of most cancers in
its early stage and by using capacity of setting up perfect diagnostic therapy Magnetic Resonance

Imaging exhibit Same element in larger element the use of advantageous magnets and radio waves.
INTRODUCTION OF MAGNETIC RESONANCE IMAGING (MRI)

Magnetic resonance imaging (MRI) is a scientific imaging strategy used in radiology toshape pics of
the anatomy and the physiological techniques of the body. MRI scanners use studymagnetic fields,
magnetic location gradients,and radio waves to generate snap pictures of theorgans in the body. MRI
does no longer involve X-rays or the use of ionizing radiation, whichdistinguishes it from CT and
PET scans.MRI is a clinical utility of Nuclear Magnetic ResonanceMagnetic (NMR) which can
additionally be used for imaging in distinctive NMR applications,Such as NMRspectroscopyMRI is
extensively used in hospitals and clinics for scientific diagnosis, staging andfollow-up of disease.
Compared to CT and MRI offers large difference in photographs of soft-tissues, e.g. in the Genius or
abdomen. However, it may moreover in addition be perceived as lessComfortable with the useful
resource of feasible of patients, due to the typically longer and loudermeasurements with the scenario
in a long, confining tube. Additionally, implants and notable non-Removable metallic in the body
can pose a hazard and can moreover moreover go away out somevictims from undergoing an MRI
examination safely. MRI used to be in the starting up referred to as NMRI(nuclear magnetic
resonance imaging), on the different hand “nuclear” used to be as soon as once as rapidly aslG soon
as dropped to keep away fromNegative associations. Certain atomic nuclei are in a attribute to take
in radio frequency energy when placed in an exterior magnetic field; the resultant evolving spin
polarization can give up end result in a RF sign in a radio frequency coil and thereby be detected. In
scientific and lookup MRI, hydrogen atoms are most commonly used to generate a macroscopic
polarization that is detected through the use of way of antennae shut to the bother being examined.
Hydrogen atoms are naturally ample in humans and particular herbal organisms, specially in water
and fat. For this reason, most MRI scans in actuality map the nearby of water and fats in the
body.Pulses of radio waves excite the nuclear spin electrical energy transition, and magnetic power
of will gradients localize the polarization in space. By a extensive range of the parameters of the
pulse sequence, precise contrasts can additionally moreover be generated between tissues based

totally completely absolutelyOn the enjoyment homes of the hydrogen atoms therein.
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EXISTING WORK

Paper consists of the find out about of bone most cancers and facets to predict the kind of the cancer.
Related work to locate most cancers in human body the usage of pc imaginative and prescient is
mentioned in that paper. Detection of bone most cancers can be carried out by way of analyzing the
pictures of X-rays in the earlier stages. Imaging with X-rays entails exposing a part of a physique to
a small dose of ionizing radiation to produce the inner structure of the body. While X-rays are
linked to aslightly improved threat of cancer, there is an extremely low risk of short-term aspect
effects. Exposure to high radiation levels can have a vary of effects, such as vomiting, bleeding,
fainting, hair loss, and the loss of skin and hair. Disadvantages Danger of radiation — mutates cells —
inflicting ionization — leading to cancer Bones soak up the radiation Not the first-class image. It does

not supply 3D information. This methodology gave 50% classification accuracy.
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STRUCTURE OF BONEBONE CANCEAPPEARANCES OF BONE CANCERPROPOSED
WORK

This challenge proposes an strategy to observe bone most cancers the use of MRI images by medical
image processing techniques. Reprocessing the snap shots are accomplished by using the Gabor filter
to smoothen and do away with the noise from an images. After filtering, aspect detection and
morphological operations are applied. The segmentation is carried out with the aid of the use of
wonderful pixel segmentation and multilevel segmentation strategies to extract the essential elements
from the images. Then the extracted points are used to become aware of the bone cancer.
AdvantageNo Radiation Exposure.MRI also has the advantage over X-ray due to the fact it can

identify swelling and inflammation.It can exhibit every three-d and cross-sectional photos of the
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body.Images are regarded as go sections or “slices” of the body area being scanned. Better

visualization and elevated appreciation of designs.Practically limitless diploma of issue of penalties
at definitely no introduced expense.This methodology gave 98.3% classification accuracy.
Paper approaches some pre-processing techniques .A proposed approach has some preprocessing
strategies Which use Gabor filter to smoothen the photograph and get rid of the noise from an
image. The segmentation is Carried out via using superpixel segmentation and multilevel
segmentation. This methodology is used for identifying the bone cancer by a number preprocessing
techniques like filtering and gray conversion. After Filtering, aspect detection and morphological
operations are applied. In the 2d stage, superpixelsegmentation is Carried out and some of the vital
features are extracted from the images. Then the extracted features are used to Become aware of the

bone cancer.
LITERATURE SURVEY

A literature assessment is a description of the literature applicable to the work. It is The most
essential part of the work as it aids in consolidating the formerly Contribution and outcomes. There
are many algorithms used for photograph segmentation, and some of them Segmented image
primarily based on the object whilst some can phase automatically. Now a days no one can point out
which the superior answer to distinctive Constraints. A similarity shut measure was used to classify
the pixels, and then Used place growing to get the object. Unfortunately it requires a set of marker,
And unknown pix it is challenging to differentiate which part must be segmented. Linking the region
facts and the coloration histogram the place regarded for Building video information base based on
objects. A genetic algorithm adapted the Segmentation system to exchange picture attribute induced
with the aid of variable Environmental conditions, however it looks time learning. Kishor Kumar
Reddy C, Anisha P R and NarasimhaPrasad L V proposed an Algorithm to calculate mean intensity
and stage of cancer based totally on tumor size . Kishor Kumar Reddy C, Anisha P R and Raju G V
S given a Novel Approach For Detecting the Tumor Size and Bone CancerStage using Region
Growing Algorithm. Dipali M. Joshi, Dr.N. K. Rana and V. M. Misra developed Neuro Fuzzy
Classifier torecognize exceptional kinds of Genius cancers. MaryamsadatAmini, Peng Liu, Scott E
Umbaugh, Dominic J. Marino and Catherine A.Loughinsuggested to use The Computer Vision and
Image Processing-FeatureExtraction and Pattern Classification (CVIP-FEPC)
SoftwaretoapplyThermographic Image Analysis Method in Detection of Canine Bone Cancer . Miss
Hemangi S. Phalak and Mr. O. K. Firkeproposed a preprocessingMethodology toenhance the MRI
photograph and aggregate of both modifiedtextureBased vicinity developing and mobile automata

area detection for detection of Genius Tumor.
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MATERIALS AND METHODOLOGY MATLAB

MATLAB (an abbreviation of “matrix laboratory”) is a proprietary Multiparadigm programming
language and numeric computing environment Developed by Math Works. MATLAB permits matrix
manipulations, plotting of Functions and data, implementation of algorithms, introduction of person
interfaces, and Interfacing with applications written in different languages which includes C, C , C#,
Java, Python and Fortaran. MATLAB is a fourth era programming language and numerical analysis
Environment. Uses for MATLAB include matrix calculation, developing, and Running algorithms,
growing user interface (Ul) and records visualization. The Multipara format numerical computing
surroundings permits developer to Interface with program developed in extraordinary languages,
which make it possible To harness the special strength of every language for more than a few

purposes.
EXPERIMENTAL METHODOLOGY K-means algorithm:

Clustering is a technique of clustering objects into incoherent clusters so the records In a comparable
cluster are comprative, on the other hand facts having a region with more than a few Cluster vary. A
cluster is an accumulation of information question that are like each other Are in same cluster and no
longer at all like the objects are in other clusters. The interest For sorting out the sharp increasing
information what’s more, taking in good sized data From data, which makes clustering techniques
are typically connected in Numerous utility territories, for example, manmade brainpower, science,
Client relationship administration, statistics pressure, facts mining, information recovery, Picture
preparing, computer learning, promoting, medication, design Acknowledgment, Genius research,
insights et cetera. Group examination is an Instrument that is utilized to watch the characteristics of
team and to concentrate on a Specific cluster for promote examination. Clustering is unsupervised
learning and Don’t depend on predefined classes. In clustering we measure the specialty Between

objects by using measuring the distance between every pair of objects.
Fuzzy C-Means algorithm:

Fuzzy C-Means is one of the efficient clustering methods to avoid the noise in The data. This
technique is invented with the aid of Dunn in 1973 and investigated through BezdeklIn 1981. In this
algorithm each statistics point is assigned with membership Corresponding to each cluster centre on
the foundation of distance between the records Point and the cluster centre. Formation of clusters can
be executed by using grouping the Data points with corresponding cluster centres. Each statistics
factor is assigned to Each cluster centre on the groundwork of the aspect distance. In this minimal

distance Is viewed to crew the statistics factors with cluster centre. Where the distance is Minimum
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between the centre and statistics point, that statistics point is grouped with that Cluster centre. In this

algorithm the data factor may also be belongs to one or greater Clusters but differentiation will be
performed with the aid of the share of the membership of Data factor with particular cluster centre.

But ultimately summation of all the Membership statistics factors need to be equal to one.
ALGORITHM

An algorithm is an summary description of how to clear up a problem. Algorithms Are no longer
specific to any programming language. There is no particular structure To algorithms: they can be
written in any way understandable to someone else. A “MATLAB algorithm”, to the extent those can
be said to exist at all, would be An define of how to remedy a problem the usage of the facilities of
MATLAB. MATLAB gives the equipment we need to transform our idea into algorithm, Including: *
Thousands of core mathematical, engineering and scientific function.  Application specific
algorithm in domain such has sign and photo Processing, manipulate design, computational finance,
and computational Biology « Development equipment for editing, debugging, and optimizing
algorithm. The algorithm has two stages, first is pre-processing of given MRI snap shots and After
the segmentation and then performs morphological operation. Steps of Algorithms are following: 1.
load MRI photo as input. 2. Apply pre-processing to supress distortion of the image.3. Apply median
filter to beautify the satisfactory of image. 4. Apply picture segmentation to observe the bone cancer.
5. Finally, the bone most cancers was once detected with the aid of the usage of K-means and Fuzzy
C- Means algorithm.

IMAGE PROCESSING

The first stage of any imaginative and prescient computing device is the picture acquisition stage.
After the Image has been obtained, more than a few techniques of processing can be utilized to the
Image to function the many vision task. Performing photograph acquisition in image Processing is
always the first step in the work waft sequence due to the fact without an Image no processing is
possible. There are various way to collect picture such as Help of digicam or scanner. Acquired

photo need to hold all the features.
PREPROCESSING

The principal reason of the pre-processing to enhance the visual appearance of pixAnd improve the
manipulation of records sets. Pre-processing of image are these Operation that are normally required
to the primary facts analysis and extraction of Information. Image pre-processing moreover called
photo restoration, involve the Correction of distortion, degradation and noise brought at some stage

in the imaging Process. Image pre-processing can extensively increases the reliability of an optical
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Inspection. Several filter operation which intensify or reduced advantageous photo Detail enable an
less difficult or quicker evaluation. Image adjustment is such as zooming, Rotating, shrinking and for
geometric correction. Removing the noise is an Important step when photo processing is being
performed. However noise may additionally additionallyAffect segmentation and pattern matching.
When performing smoothing method On a pixel the neighbour of the pixel is used to some

transforming. After that a New fee of the pixel is created.
IMAGE ENHANCEMENT

The essential goal of photograph enhancement is to manner a given image so that The end result is
higher terrific than the unique picture for a particular application. It Accentuates or sharpens picture
aspects such as edges, boundaries, or contrast to Make a image show greater really useful for show
and analysis. The enhancement Doesn’t enlarge the inherent data content material material of the
data, however it will increase the Dynamic differ of the chosen factors so that they can be detected

easily.
MORPHOLOGICAL OPERATION

Morphology is a vast set of picture processing operations that process snap shots Based on shapes.
In a morphological operation, the price of each pixel in the Output image is based totally on a
evaluation of the corresponding pixel in the enter Image with its neighbors. Morphological methods
probe an picture with a small structure or template referred to as a structuring element. The
structuring factor is placed at all viable places In the image and it is in contrast with the
corresponding neighbourhood of pixels. Some operations test whether the aspect “fits” inside the
neighbourhood, while Others take a look at whether or not it “hits” or intersects the neighbourhood.
FEATURE EXTRACTION

Feature extraction is a section of the dimensionality discount process, in which, an Initial set of the
uncooked statistics is divided and reduced to extra manageable groups. So When you favor to
method it will be easier. The most vital attribute of These giant information units is that they have a

massive range of variables.
IMAGE SEGMENTATION

Image segmentation is the system of partitioning a digital photograph into multiple Segments (sets
of pixels, additionally known as picture objects). The aim of segmentation Is to simplify and/or
exchange the representation of an photo into some thing that is More meaningful and less

complicated to analyse. Image segmentation is usually used to Locate objects and boundaries (lines,
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curves, etc.) in images. More precisely, Image segmentation is the system of assigning a label to
every pixel in an image Such that pixels with the equal label share sure characteristics. The result of
photo segmentation is a set of segments that jointly cover the Entire image, or a set of contours
extracted from the photo (see edge detection). Each of the pixels in a place are similar with admire to
some characteristic or Computed property, such as colour, intensity, or texture. Adjacent regions are
Significantly special with appreciate to the identical characteristic(s). When utilized to A stack of
images, typical in scientific imaging, the ensuing contours after picture Segmentation can be used to

create 3D reconstructions with the help of Interpolation algorithms like marching cubes.
APPLICATION AREAS OF IMAGE SEGMENTATION TECHNIQUE

Image segmentation is the most quintessential interest or manner in the region of picture Analysis.
In the manner of image segmentation, the image is partitioned into Meaningful chunks so as every
chunk is specific than others and each one of them Is meaningful. This image segmentation strategy
is used regularly in the situation Of scientific science the place photos of X-ray, CT Scan, MRI, and
many others are segmented and It will be used to classify or decided or diagnose the decease. In the
concern of Medical science, such pics are segmented from the organ like heart, brain, Lungs, liver,
etc. are segmented to take a look at their unusual extend or infection. Such Image segmentation
strategies are used to distinguish pathological tissue, such As tumor from normal tissue and so as this
will have decided the way of Treatment and treatment plan for the patient. In most accessible case of
photo Segmentation mainly in the region of scientific science, the image is first Segmented into two
most necessary training that is foreground picture and heritage Image. These snap snap shots are
being segmented with the aid of attribute selection. Basic attributes are diagnosed and specifically
based completely on these characteristics, pix are being Divided into small chunks of images.
Segmentation is required to isolate the Object from whole photograph on which evaluation can be
utilized to choose out the Presence and kind of tumor. The method of comparison and enhancement
of MRI Considered as biomedical picture procession. Now days there are a vary of software program
application utility Available with algorithm through the usage of using which technique can be

computerized and also provide Accurate results.

ALGORITHM

PROGRAM CODING

%% Region Growing
A=imread(‘E:\matlab\MRI Image.jpg’);
T0=60;
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Th=t0 + ((max(a(®)+min(a(®))./2);
For i=1:1:size(a,1)

For j=1:1:size(a,2)

If a(l,j) >th

S(1L))=1;

Else

S(1,j)=0;

End

End

End

Al=rgb2gray(a);

%% Sobel
Imsobel=edge(al,’sobel’);

%% Prewitt

Imprewitt=edge(al,’ prewitt’);

%% Canny
Imcanny=edge(al,’canny’);

%% K-means

I = im2double(imread(‘E:\matlab\MRI Image.jpg’));
F = reshape(l,size(1,1)*size(1,2),3);
K=5;

CENTS = F( ceil(rand(K,1)*size(F,1)) ,©;
DAL = zeros(size(F,1),K+2);

KMI = 10;

For n = 1:KMI

For I = 1:size(F,1)

Forj=1:K

DAL(L,j) = norm(F(1,© - CENTS(j,©);
End

[Distance, CN] = min(DAL(l,1:K));
DAL(I,K+1) =CN;
DAL(1,K+2) = Distance;
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For1=1:K

A = (DAL(:,K+1) ==);

CENTS(1,© = mean(F(A,©);

If sum(isnan(CENTS(®©)) ~= 0 % If CENTS(1,©
Is Nan Then Replace It With Random Point

NC = find(isnan(CENTS(:,1)) == 1);

% Find Nan Centers

ForInd = 1:size(NC,1)

CENTS(NC(Ind),® = F(randi(size(F,1)),©;

End

End

End

X = zeros(size(F));
Fori = 1:K

Idx = find(DAL(:,K+1) == i);

X(idx,® = repmat(CENTS(1,©,size(idx,1),1);

End

T = reshape(X,size(l,1),size(1,2),3);

% Display Result
Subplot(1,6,1),imshow(a),title(‘Original Image’);
Subplot(1,6,2),imshow(T),title(*K-mean’);
Subplot(1,6,3),imshow(s),title(‘Region Growing’);
Subplot(1,6,4),imshow(imsobel),title(*Sobel’);
Subplot(1,6,5),imshow(imprewitt),title(‘Prewitt’);
Subplot(1,6,6),imshow(imcanny),title(*Canny’);

OUTPUT
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Onginal image K- means

Region Growing Sobel

Prewitt Cannvy

RESULT

Image Segmentation technique discussed in above section implemented in MATLAB for MRI
image having present of Osteosarcoma. It seems that k-mean And region growing image

segmentation techniques are best suited to detect Tumour bone from MRI image.
CONCLUSION

Image Segmentation technique discussed in above section implemented in MATLAB for MRI image
having present of Osteosarcoma. It seems that k-mean And region growing image segmentation
techniques are best suited to detect Tumour bone from MRI image

FUTURE WORK

Once interested object segmented from MRI image it provided to Convolution Neural Network
Model of Deep Learning to predict the bone cancer type. For this, model should be trained with at
least 10,000 datasets prior. Deep Learning have ability to auto detect the features discuss in Section 3

which is major reason to select deep learning, hence it is proven and trusted technique of Artificial
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Intelligence. This research helps radiologist and doctor to come out from dilemma of Osteosarcoma

and Ewing — the common type of bone cancer.
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