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ABSTRACT

Image segmentation of Brain MRI holds great significance in
the determination of valuable functional and anatomical
information of a disease like tumors. It not only advances the
diagnostic techniques but also proves to be of enormous
facilitation in the planning of treatment. In this research
paper, we will be utilizing the bilateral filter technique to
eliminate noise from the brain magnetic resonance imaging
images, following by applying the improved canny edge
detection algorithm for image segmentation to locate the
ridges of tumor areas in them. The last step of hierarchical
clustering algorithm application will aid in highlighting the
affected area in the images thereby addressing the issues of
clear location of tumor cells in the brain MRI images.
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1. INTRODUCTION

Segmentation of an image is a highly demanding procedure
that basically converts a digital image into numerous
segments for simplification. The idea behind image
segmentation is to make it simpler for individuals to clearly
and easily understand and analyze it for better planning. In
other words, the segmentation of a digital image includes a set
of segments that are jointly utilized to evidently and
unmistakably determine the objects or lines or curves in it.

Last decade witnessed a lot of progressive development in the
field of brain imaging technologies in order to assist the
medical world with simpler and quick analysis of brain
anatomy and its functions. The rising issues of brain tumors
and brain injuries have further boosted this development.
With majority of the medical practitioners utilizing the
magnetic resonance imaging technique (MRI) to access and
detect the brain and its anatomy, brain MRI has become a fad
in the medical world. However, for a common man,
understanding and depicting the MRI images can prove to be
tedious task. Therefore, image segmentation of the brain MRI
proves to be of great help not for the medical practitioners in
saving time to analyse the brain for functional and anatomical
information but also for the laymen to understand it without
much hassle.

MRI comprises of large datasets of high quality that
consumes a lot of time in determining and analyzing them.
Segmentation of the brain MRI images simplify the whole
process, thereby giving more time to the medical practitioners
to utilize it in the better treatment planning.

MRI segmentation is a significant process which is used to
accurately segment the anatomical regions of the brain in
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order to extract vital information from it. The process is
generally used in evaluating and envisioning the different
structures of the brain, outlining the abrasions or tumors,
analyzing its development, and image-guided interferences to
properly plan surgeries or treatments.

Brain tumor is considered as one of the deadliest diseases in
the world is hard to detect in the early stages, which reduces
the chances of survival of the particular human being.
Although the large and complex MRI segmentation makes it
possible to detect it in its early stages but the time consumed
in analyzing the brain structures and the affected areas was a
big drawback. The latest development in this field has
enhanced the analysis for functional and anatomical data.
Brain MRI technique is commonly used these days to
envisage the structure of the brain and its affected area to
decide on the treatment procedure. However, the detection of
a tumor entails a list of steps to clearly process the MRI image
which includes the preprocessing of the image, extraction of
its features, image enhancements and then its classification to
conclude whether the person has tumor or not.

MRI being an advanced technique facilitates the medical
practitioners with advanced data on brain structures, its soft
tissues and its affected areas, thereby giving enough time to
the patient to start the right treatment at the right time. Despite
its being an advanced technology, brain MRI technology has
its set of limitations. To overcome these issues, we are
proposing a novel algorithm that will not only enhance the
image of the brain MRI but also make it easier for all the
individuals irrespective of their being a medical practitioner
or not to comprehend and locate the tumor affected area in the
brain.

2. LITERATURE SURVEY

Brain Tumor detection and MRI segmentation techniques
have allured lots of attention from the researchers around the
world. Many algorithms have been proposed from time to
time to improve and enhance the tumor detection techniques.
Despite that, the field still asked for better algorithms to get
satisfactory results to plan better treatment therapies.
Research studies of a few of researchers in this field are
mention below.

Vasupradha Vijay et al. [1] in their research study
“Automated Brain Tumor Segmentation and Detection in MRI
using Enhanced Darwinian Particle Swarm Optimization
(EDPSO)” proposed Enhanced Darwinian Particle Swarm
Optimization (EDPSO) for automated tumor segmentation
which overcome the drawback of existing Particle Swarm
Optimization(PSO). This innovative method consisted of four
steps, wherein pre-processing, film artifacts and unwanted
portions of MRI images were removed using tracking



algorithm, followed by removal of noises and high frequency
component with the help of Gaussian filter. The third step
covered segmentation by using Darwinian Particle Swarm
Optimization and the last step involved classification by
Adaptive Neuro Fuzzy Inference System. The performance of
the proposed method was systematically evaluated using the
MRI brain images.

Hala Ali et al. [2] in their research paper “Muliti-resolution
MRI Brain Image Segmentation Based on Morphological
Pyramid and Fuzzy C-mean Clustering” proposed a new
system for a multi-resolution MRI brain image segmentation,
which was based on a morphological pyramid with fuzzy C-
mean (FCM) clustering. They compared their proposed
system with some state of the art segmentation techniques on
two different brain data sets. Experimental results showed that
the proposed system improved the accuracy of the MRI brain
image segmentation.

Archana M et al. [3] in their research study “A Hybrid
Approach to Automated Delineation of Brain Tissue in
Alzheimer MR Images” described a methodology to combine
a modified level set framework with Otsu algorithm for
automatic and accurate segmentation of brain tissue and better
approximation of initial contour. MR images used were
acquired from open source online database OASIS. A mask
image was obtained by performing Otsu thresholding on the
MR image and the maximum connected region in the mask
was given as the initial contour to the level set framework. A
distance regularization term was included in the energy
optimization function of the level set in order to maintain
stability of the evolving contour. The results of segmentation
were validated by comparing with the ground truth using
similarity measures.

Jothi G. et al. [4] in their research work “Hybrid Tolerance
Rough Set-Firefly based supervised feature selection for MRI
brain tumor image classification” a hybridization of two
techniques, Tolerance Rough Set (TRS) and Firefly
Algorithm (FA) were used to select the imperative features of
brain tumor. Performance of TRSFFQR was compared with
Artificial Bee Colony (ABC), Cuckoo Search Algorithm
(CSA), Supervised Tolerance Rough Set-PSO based Relative
Reduct (STRSPSO-RR) and Supervised Tolerance Rough
Set-PSO based Quick Reduct (STRSPSO-QR). The
experimental result showed the effectiveness of the proposed
technique as well as improvements over the existing
supervised feature selection algorithms.

S. Jansi et al. [5] in their research paper “Modified FCM
using Genetic Algorithm for Segmentation of MRI Brain
Images” concentrated on clustering methods, especially K-
Means, Fuzzy C-Means clustering algorithm for segmentation
of Gray Matter, White Matter and Cerebrospinal Fluid tissues
in MRI brain images. FCM was more effective to the fuzzy
boundary region segment, but the biggest disadvantage was
that there was no better way to find the centroid clustering
value. So it would converge to the local minimum point
easily. To overcome this limitation, a Genetic Algorithm was
integrated along with Fuzzy Clustering Method for
determining the global centroid value. Experimental outcome
showed Genetic Algorithm based FCM segmentation gave
better performance compared with existing methods by using
evaluation metrics such as Under Segmentation, Over
Segmentation and Incorrect Segmentation.

Yamini Sharma et al. [6] in their research study “Brain
Tumor Extraction From MRI Image Using Mathematical
Morphological Reconstruction” described an approach based
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on mathematical morphological reconstruction for extraction
of a tumor from labeled brain magnetic resonance imaging
(MRI) images affected by impulse noise. As a part of pre-
processing, global thresholding technique was applied on the
input MRI image. Afterward, mathematical morphological
reconstruction operation segments a brain tumor from the
processed image. Algorithm was further modified for non-
uniform intensity regions of the brain tumor. Optionally,
mathematical morphological operator was utilized to remove
pepper noise if presented in tumor region. Finally, tumor
region was extracted using resultant image and input MRI
image. Experimental results showed the proposed method
effectively extracted a brain tumor from noisy labeled MRI
images.

Luciano Nieddu et al. [7] in their research work “Automatic
3D Image Segmentation Using Adaptive k-means on Brain
MRI” presented a fully automatic adaptive k-means
segmentation algorithm for MR Images in a 3D space. They
modelled the gray scale values of the 3D image with a White
Gaussian Process and superimposed a prior model on the
region process in the form of Markov Random Field. The
Hammersley-Clifford theorem allowed them to model the
region process in term of a Gibbs Distribution. The Gibbs
parameter [3 was estimated using a correlation-based
technique. The segmentation was obtained maximizing the a
posterior density function using an Iterated Conditional
Modes technique.

Soham Sarkar et al. [8] in their research study “Multi-Level
Thresholding with a Decomposition-based Multi- Objective
Evolutionary Algorithm for Segmenting Natural and Medical
Images” presented an alternative approach for unsupervised
segmentation of natural and medical images to improve the
separation between objects in the framework of multi-
objective optimization. The outcome of the proposed method
was evaluated by comparing against the results of other well
cited algorithms both qualitatively and quantitatively on test-
suites comprising well-known natural and medical test images
in order to showcase the efficiency of the proposed algorithm.

JiHoon Kim et al. [9] in their research work “Using a Method
Based on a Modified K-Means Clustering and Mean Shift
Segmentation to Reduce File Sizes and Detect Brain Tumors

from Magnetic” proposed a method of elaborating and

detecting brain tumor from MRI suitable for information
sharing via the internet for a healthcare provider. This method
allowed for reducing image sizes without reducing the
information content of the images in terms of detecting
tumors. The proposed method was compared with two well-
known methods namely the conventional K-mean clustering
and Fuzzy C Means (FCM) clustering. Their method detected
more brain tumors than the conventional K-means clustering
and FCM clustering methods and was able to provide for an
efficient image data processing with reduced file sizes.

3. PROBLEM STATEMENTS

In our research paper, we will be removing the noise from
Brain MRI Images first with the help of bilateral
filter technique. This step would be followed by the
application of canny edge detection algorithm to segment the
images in order to find the ridges of tumor area inside the
images. Finally, ahierarchical clustering algorithm will be
used to highlight the area of brain tumor in the images.
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4. RESULTS

File compression

File size Existing  Proposed
18.8Kb 20% 60%
36Kb 85% 89%
84.55Kb 10% 68%

Precision

File size Existing Proposed
18.8Kb 0.94% 0.95%
36Kb 0.98% 0.99%
84.55Kb 0.97% 0.98%

Recall

File Size Existing Proposed
18.8% 0.99% 0.999%
36.6% 0.999% 1%
84.55% 0.98% 0.97%
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CONCLUSION

this research paper, we worked upon the image

segmentation of the brain MRI wherein we made use of the
bilateral filter technique to remove the noise from the brain
MRI image. In the second step, we applied the canny edge
detection algorithm for image segmentation to determine the
ridges of tumor area in the image. In the third and final step,

we

put into use the hierarchical clustering algorithm to

highlight the area of brain tumor in the images.
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