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Abstract

Brain tumor is one among the conscientious diseases in medical discipline. A brain tumor is an assembly of anomalous
cells that develops in or around the brain area. These Tumors can candidly wreck firm brain cells. They can likewise by
allusion harm sound cells by swarming different parts of the brain and bringing on irritation, brain swelling and weight
inside the skull. Brain tumors are either dangerous or harmless. Brain tumor identification and segmentation is one of
the trickiest and tedious undertaking in restorative image handling. MRI (Magnetic Resonance Imaging) is a therapeutic
system, fundamentally utilized by the radiologist for representation of the inward structure of the human body without
any surgery. MRI gives copious data about the delicate human tissue, which helps in the analysis of brain tumor. The exact
segmentation of MRI image is essential for the analysis of brain tumor by system supported clinical apparatus. This paper
focuses on various technologies and implementations for segmenting brain tumor images. Besides summarizing those
classification techniques, this paper also provides a basic evaluation of these facets of segmenting tumor images.
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1. Introduction

Better health and wellbeing is integral to human sat-
isfaction and well-being. A human must take after the
standards of it frequently. In general, there are numerous
approaches to pick up wellbeing and wellness. A human
body which is undesirable and unfit can be assaulted by
numerous illnesses. What's more, it is additionally excep-
tionally unsafe. Presently, it has turned into an expanding
need for individuals everywhere throughout the world.
Today’s reality is the most aggressive and hardest one;
Every last individual barely discovers enough time to
keep themselves fit by method for physical activity or by
utilizing complex cutting edge well being supplies that
might be strong to keep themselves more advantageous.
Brain tumors are not genetic. They are not brought
on by a defective quality that can be passed on to family
members. Brain tumors are generally rare. However, indi-
cations of brain tumors in grownups can contrast from
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individual to individual and with various sorts of brain
tumor. It is imperative to know about the side effects
and treatment for it. The manifestations of brain tumors
rely on upon the area and the size of the tumor. Tumors
cause direct harm by attacking brain tissue and bringing
about brain weight to increment. You’ll have discernible
side effects when a growing tumor is putting weight on
your brain tissue. Brain pains are a typical manifestation
of a brain tumor. Likewise, cell phones, electrical cables
(or) intensity lines and certain infections, have all been
recommended as would be prudent reasons for brain
tumors. A considerable measure of exploration has exam-
ined these as could be allowed causes, particularly mobile
phones. Be that as it may, no solid confirmation has been
discovered connecting any of them to brain tumors?2.
Brain tumors are the second driving reason for dis-
ease demise in youngsters under 15 years and grown-up
up to the age of 34. These tumors are additionally the sec-
ond quickest growing reason for growth demise among
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people more seasoned than 65 years. Early discovery
and right treatment in light of exact analysis are critical
strides to enhance illness result. At present, Magnetic
Reverberation Imaging (MRI) is an imperative appara-
tus to distinguish the area, size and sort of brain tumor.
Brain tissue and tumor segmentation in MR images has
been a dynamic region of exploration today. In general,
the issue of image segmentation includes grouping of
comparable element vectors. Extraction of good elements
is hence central to effective image segmentation'. The
segmentation undertaking turns out to be all the more
difficult when one needs to determine regular choice lim-
its on various object sorts in an arrangement of images®.
Because of the brain boggling structure of various tissues,
for example, Gray Matter (GM), White Matter (WM), and
Cerebrospinal Fluid (CSF) in the brain images, extraction
of valuable element is a principal undertaking. Intensity is
an imperative element in separating diverse tissue sorts in
brain MR images. In any case, utilizing intensity includes
alone to section complex brain structure and tumor in a
solitary methodology MR image has been turned out to
be inadequate.

Brain tumors have an effect that it can totally change
a human’s way of life. Brain disease is a standout amongst
the riskiest in light of the fact that almost all tumors that
emerge in the brain are malignant. The advancements
are still in the clinical stages, however, are extremely
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encouraging. Brain malignancy is a standout amongst the
most hazardous types of tumor furthermore a standout
amongst the hardest to treat. Yet, with the astounding
new innovation that being produced most would agree
that this won’t be the situation for long. This paper com-
pares such technologies used in segmenting brain tumor
MRI images'"6.

2. Related Works

2.1 Robust Classification of Primary Brain
Tumor in Computer Tomography Images
using KNN and Linear SVM (IEEE-2014)

2.1.1 Automatic Segmentation Framework
for Primary Tumors from Brain MRIs using
Morphological Filtering Techniques

This paper depicts a novel system for programmed seg-
mentation of the primary tumors and its limit from brain
X-rays utilizing morphological filtering procedures. This
technique utilizes T2 weighted and T1 FLAIR pictures.
This methodology is exceptionally simple, more exact and
less tedious than existing techniques'. This technique
is tried by fifty patients of various tumor types, shapes,
image intensities, sizes and delivered better results. The
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Figure 2. Segmentation using morphological filtering technique.
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outcomes were approved with ground truth images by the
radiologist. This anticipated course of action is explained
strikingly in Figure 2. Tumor Segmentation and bound-
ary identification is critical in light of the fact that it can
be utilized for surgical arrangements, treatment planning,
textural examinations, 3-Dimensional display of images
for modeling and volumetric investigation®.

2.2 Automated Brain Tumor Segmentation
on MRI based on Neutrosophic Set
Approach

Segmenting the brain tumor for MR images is a trouble-
some and testing errand because of variety in sort, size,
area and state of tumors. This paper exhibits a productive
and completely automatic strategy for brain tumors. This
proposed method incorporates non local preprocessing,
fuzzy intensity calculation to improve the quality of the
MR pictures, k - means clustering strategy for segment-
ing brain tumor. The outcomes are assessed in view of
precision, affectability, specificity, false positive rate, false
negative rate, Jaccard likeness metric and Dice coeflicient.
The preparatory results show 100% identification rate in
each of the 20 test sets. Mohan, Krishnaveni et al. pro-
posed this technique of neutrosophic set approach?.

2.3 Brain Tumor Detection using
Segmentation based Object Labeling
Algorithm

In this paper, a productive brain tumor location strategy
which can distinguish tumor and find it in the brain MRI
pictures is proposed. This strategy extricates the tumor by
utilizing K-means method which is continued by Object
naming technique. Likewise, some preprocessing steps
(middle separating and morphological operation) are
utilized for tumor recognition reason. It is analyzed that
the test consequences of the proposed strategy give bet-
ter result in correlation with different methods which was
anticipated by Halder, Giri et al.%.

2.4 Brain Tumor Detection in MRI using
PNN and GRNN

Brain tumor location is the most noteworthy method to
portray the early tumor. Extending the tumor is being
an immense challenge because of the intricate qualities
of the MRI Images which gives high intensive, divergent
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and indeterminate limits. To address this issue, tumor
segmentation technique for MRI images which isolates
tumorous cells from solid tissues has been done by the
utilization of two sorts of grouping strategies. In the pro-
posed technique input Image is pre-processed, followed
by which the segmentation is done utilizing K Means
grouping strategy furthermore, Fuzzy C Means grouping
strategy. While contrasting these two systems, it is seen
that Fuzzy C Means grouping produces better segmenta-
tion. Further the components like greatness, heading and
the zone are extricated from the tumorous part of Fuzzy
C Means fragmented Image. In view of the elements
separated, the MRI image is named tumorous or non
tumorous. Grouping is finished by utilizing the admin-
istered neural system called the Radial Basis Function
(RBF), Generalized Relapse Neural System (GRNN),
Probabilistic Neural System (PNN). In the proposed tech-
nique the arrangement is finished by utilizing the Fuzzy
probabilistic neural system classifier (FPNNC) has been
utilized to group the MRI Image as typical or irregular
and the classifiers are thought about as far as precision,
specificity and affectability’®. This demonstrates the pro-
posed technique creates better precision contrasted with
the current classifiers and it was proposed by Thara et al.>.

Table 1. Comparison of segmentation accuracy

S.NO | TECHNIQUES Segmentation
Accuracy

1 K-nearest neighbor and Linear | 92% - 94%
SVM

2 Morphological filtering 98.9% - 99.8%
technique

3 Neutrosophic set approach 98.37%

4 Object labeling algorithm 92%

5 PNNand GRNN 91.31%

6 Integrated Bayesian model 27%-88%
classification

N

33/97%
66.6% - 85.7%

Fuzzy clustering technique

Hybrid based clustering
technique

2.5 Efficient Multilevel Brain Tumor
Segmentation with Integrated Bayesian
Model Classification

Another strategy for programmed segmentation of het-
erogeneous image information that steps toward crossing
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over the crevice between bases up liking based segmen-
tation strategies and top-down generative model based
methodologies has been displayed. The fundamental
commitment of the paper is a Bayesian detailing for
joining delicate model assignments into the count of affin-
ities, which are ordinarily display free. The subsequent
model-brainful affinities into the multilevel segmenta-
tion by weighted conglomeration calculation, and apply
the method to the errand of recognizing and section-
ing brain tumor and edema in multichannel Magnetic
Reverberation (MR) volumes is coordinated. Our quan-
titative results demonstrate the advantage of fusing
model-brainful affinities into the segmentation process
for the troublesome instance of glioblastoma multiforme
brain tumor and it was proposed by Corso et al.%.

2.6 A Fully Automatic Segmentation
Technique in MRI Brain Tumor
Segmentation using Fuzzy Clustering
Techniques

Investigation of basic changes in the brain through MRIs
can give valuable information to analysis and clinical
supervision of patients. Segmentations that these groups
presently permit those structures come up short where the
edges are not plainly characterized in this paper a strategy
for programmed segmentation of X-ray brain images in
light of the utilization of Generalized Regression Neural
Networks utilizing hereditary calculations for parameter
settings is exhibited and proposed by K. Muthu Kumar.
The system is prepared from a solitary image and arranges
whatever is left of them when the MRI images were gained
with the same convention. This is a strategy for measur-
ing the dynamic decay and conceivable changes before a
restorative impact ought to be basically programmed?2.

2.7 Brain Tumor Segmentation using Hybrid
based Clustering Techniques

Image segmentation alludes to the way toward appor-
tioning an image into totally unrelated areas. This paper
shows a proficient image segmentation approach utiliz-
ing K-means grouping procedure coordinated with Fuzzy
C-means calculation. It is trailed by thresholding and
level set segmentation stages to give an exact brain tumor
location'”. The proposed procedure can get benefits of the
K-means grouping for image segmentation in the parts
of insignificant calculation time. In expansion, it can get
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points of interest of the Fuzzy C-means in the parts of
precision. The performance of the proposed image seg-
mentation methodology was assessed by contrasting it
and some condition of the craftsmanship segmentation
calculations if there should be an occurrence of precision,
preparing time, and execution. The precision was assessed
by contrasting the outcomes and the ground truth of each
handled image. The trial comes about clear up the via-
bility of our proposed way to deal with manage a higher
number of segmentation issues through enhancing the
segmentation quality and exactness in insignificant exe-
cution time is anticipated by Abdel-Maksoud et al..

Percentage Accuracy

75 T T T T T T T —&—percentage accuracy

Figure 3. Graph representing various segmentation
techniques and their percentage accuracies.

3. Comparative Analysis

This paper compares the techniques for segmenting the
brain tumor disease. The K - nearest neighbor technique
and linear SVM is used for capturing the diseased MRI
images through plotting and comparing them with their
nearest neighbors. The morphological filtering tech-
nique is used for filtering the tumor images out of good
ones using pixels. The neutrosophic set approach uses a
grouping strategy while the object labeling algorithm
uses object naming calculation. The probabilistic neural
network and GRNN uses fuzzy probabilistic neural clas-
sifier for classifying the images. The integrated Bayesian
model classification joins the delicate models to segment
tumor images. The fuzzy clustering technique uses the
strategy for measuring dynamic decay for segmentation.
The hybrid clustering technique uses grouping procedure
that is coordinated with fuzzy C- calculations. Table 1
markedly tabulates the percentage accuracies of a range
of techniques used. The advantages and disadvantages of
these methodologies are compared in Table 2. These are
some of the techniques that have been used to monitor
and segment the brain tumor MRI images.
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Table 2. Pros and Cons of Segmentation Techniques used in Brain Tumor Detection
SNO | TECHNIQUES ADVANTAGES DISADVANTAGES
1 K-nearest neighbor It is simple and intuitive process Takes more time for classifying images.
and Linear SVM It can be useful to any data from any type of Choosing the K factor is a tricky one.
distribution. Large number of samples is necessary for
Good classification accurate results.
It is accurate and rapid
Robust classifier.
Easy to operate, non-invasive
Economical
2 Morphological This method is efficient and produces reliable Over segmentation.
filtering technique results Computationally complex
Very less sensitive to errors. Destroys the position of confines
It works faster and not a time consuming one.
Simple and accurate method
3 Neutrosophic set Increased quality of segmented image. High computational load.
approach
4 Object labeling Simple and easy to implement When tumor is closer to the bone, this
algorithm segmentation method becomes less
efficient.
5 Probabilistic neural | Provides superior segmentation than k-means Relatively insensitive to outliers.
network(PNN) algorithm. Needs additional memory space.
and Generalized Provides very high precision
regression neural
networks(GRNN)
6 Integrated Bayesian | Provides good segmentation for larger dataset. Infeasible
model classification | Robust, Intuitive and effective process. Requires skills
7 Fuzzy clustering Accurate and efficient. Provides multiple solutions which is not
technique Very less computational time. perfect.
Huge computational time.
8 Hybrid based This method detects tumor accurately. Efficiency needs to be augmented.
clustering technique Least execution time.

4. Conclusion

Imaging assumes a critical part in the determination
and treatment arranging of brain tumor. Tumor area is
an essential analytic marker in treatment arranging and
results evaluation for brain tumor. The estimation of
brain tumor area can help tumor organizing for success-
ful treatment surgical arranging. This paper has given
a complete survey of the art of MRI-based brain tumor
segmentation techniques. The graph Figure 3 represents
the percentage accuracies of diverse brain tumor seg-
mentation techniques. A hefty portion of the present
brain tumor segmentation techniques work MRI pictures
due to the non-obtrusive what’s more, great delicate tis-
sue differentiation of MRI and utilize arrangement and
bunching strategies by utilizing distinctive elements and
taking spatial data in a nearby neighborhood into record.
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The reason for these techniques is to give a preparatory
judgment on determination, tumor checking, and treat-
ment making arrangements for the doctor. Comparing
the above technologies morphological filtering technique
provides the best segmentation results in accordance to
the accuracy values. Alongside the development of stud-
ies in the zone, brain tumor programmed segmentation
innovation has the potential to give better prognostic data
and advance treatment alternatives.

5. References

1. Sundararaj GK, Balamurugan V. Robust classification of
primary brain tumor in computer tomography images using
K-NN and Linear SVM. 2014 International Conference on
Contemporary Computing and Informatics (IC3I); 2015
Jan.

Indian Journal of Science and Technology I 5 -



A Comparative Analysis of Brain Tumor Segmentation Techniques

10.

11.

12.

13.

Ananda RS, Thomas T. Automatic segmentation framework
for primary tumors from brain MRIs using morphological
filtering techniques. 2012 5th International Conference on
Biomedical Engineering and Informatics (BMEI); 2013
May 06.

Mohan J, Krishnaveni K, Huo Y. Automated brain tumor
segmentation on MRI based on neutrosophic set approach.
2015 2nd International Conference on Electronics and
Communication Systems (ICECS); 2015 Jun 18.

Halder A, Giri C, Halder A. Brain tumor detection using
segmentation based object labeling algorithm. 2014
International Conference on Electronics, Communication
and Instrumentation (ICECI); 2014 Mar 17.

Thara KS, Jasmine K. Brain tumor detection in MRI using
PNN and GRNN. International Conference on Wireless
Communications, Signal Processing and Networking
(WiSPNET); 2016 Sep 15.

Corso J], Sharon E, Dube S, El-Saden S, Sinha U, Yuille
A. Efficient multilevel brain tumor segmentation with
Integrated Bayesian model classification. IEEE Transactions
on Medical Imaging. 2008 May; 27(5):629-40.
Muthukumar K. A fully automatic segmentation technique
in MRI brain tumor segmentation using fuzzy clustering
techniques.

Abdel- Maksoud E, Elmogy M, Al-Awadi R. Brain tumor
segmentation using hybrid based clustering techniques.
Egyptian Informatics Journal. 2015 Mar; 16(1):71-81.
Janani V, Meena P. Image segmentation for tumor detec-
tion using fuzzy system. International Journal of Computer
Science and Mobile Computing. 2013; 2(5):244-8.

Cai X, Chan R, Morigi S, Sgallari FE  Vessel
segmentation in medical imaging using a tight-frame-
-based algorithm. SIAM Journal on Imaging Sciences.
2013; 6(1):464-86.

Patel J, Doshi K. A study of segmentation methods for
tumor detection in brain MRI. Advances in Electrical and
Computer Engineering. 2014; 4(3):279-84.

Kabade RS, Gaikwad MS. Segmentation of brain tumor and
its area calculation in brain MR images using K-mean clus-
tering and Fuzzy C-mean algorithm. International Journal
of Computer Science Engineering and Technology. 2013;
4(5):524-31.

Ma Z, Tavares JMR, Jorge RN, Mascarenhas T. A review
of algorithms for medical image segmentation and
their applications to the female pelvic cavity. Computer

B 5 | Voo (48) | December 2016 | www.indjst.org

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Methods in Biomechanics and Biomedical Engineering.
2010; 13(2):235-46.

Velthuizen RP, Camacho MA, Heine JJ, Vaidyanathan M,
Hall LO, Thatcher RW, Silbiger ML. MRI segmentation:
Methods and applications. Magnetic Resonance Imaging.
1995; 13(3):343-68.

Clark MC, Hall LO, Goldgof DB, Velthuizen R, Murtagh
FR, Silbiger MS. Automatic tumor segmentation using
knowledge based techniques. IEEE Transactions on medi-
cal Imaging. 1998; 17(2):187-201.

Kaus MR, Warfield SK, Nabavi A, Black PM, Jolesz FA,
Kikinis R. Automated segmentation of MRI of brain
tumors. Radiology. 2001; 218(2):586-91.

Selvakumar J, Lakshmi A, Arivoli T. Brain tumor seg-
mentation and its area calculation in brain MR images
using k-mean clustering and fuzzy c-mean algorithm.
Proceedings in IEEE-International
Advances in Engineering, Science and Management; 2012.
p. 186-90.

Telrandhe SR, Pimpalkar A, Kendhe A. Brain tumor detec-
tion using object labeling algorithm and SVM.

Moon N, Bullitt E, et al. Model-base brain and tumor
segmentation. 16th International Conference on Pattern
Recognition; 2002. p. 528-31.

Sachdeva J, Kumar V, Gupta I, Khandelwal N, Ahuja CK.
Anovel content-based active contour model for brain

Conference on

tumor segmentation. Magnetic Resonance Imaging. 2012
Jun; 30(5):694-715.

Jayachandran A, Dhanasekaran R. Automatic detection of
brain tumor in magnetic resonance images using multi-text
on histogram and support vector machine. International
Journal of Imaging Systems and Technology. 2013;
23(2):97-103.

Dass R, Priyanka, Devi S. Image segmentation techniques.
International Journal of Electronics and Communication
Technology. 2012 Jan-Mar; 3(1).

Sarker MSZ, Haw TW, Logeswaran R. Morphological based
technique for image segmentation. International Journal of
Information Technology. 14(1).

Available from: http://www.slideshare.net/dvlbell/brain-
tumors.

Available from: https://www.thebraintu-
mourcharity.org/media/filer_public/ba/e0/
bae04af4-31b8-4cb1-8917-621b2581c9ac/symptoms_
of_a_brain_tumour_adults_v10.pdf

Indian Journal of Science and Technology



