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Abstract: Now, brain tumor has been proved as a life hostile disease which might leads to death and a large
number of classification techniques have been used forClassification of Brain Tumor using MRI Images. In
this research work Hybrid approach that can be used for brain tumor detection is proposed. This hybrid
approach includes PCA (Principal Component Analysis),PSO (Particle Swarm Optimization Technique) and
Support Vector Machine (SVM)for brain tumor classification.

I.Introduction

Brain tumor is an uncontrolled cluster of tissues made up from abnormal cells. It may appear at any location of brain
in different intensities. It can have a different variety in shapes and sizes. For example, there is a tumor in piece of
brain that controls arm or eyesight, symptoms might comprise limb flaw or fuzzy visualization, Schwartz says.
Primary brain tumor has abnormal expansion that starts in the brain and generally does not reach to extra parts of the
body. Primary brain tumors might be benign or malignant.A benign brain tumor rarely spreads, increases gradually
and has separate boundaries and rarely spreads. Malignant are life undermining tumors, grow quickly and has
irregular boundaries. Malignant spreads in close proximityof brain areas. Metastatic brain tumors start as cancer
somewhere else in the body and extend to the brain. They are made when cancer cells are passed in the blood
stream. The main type of cancers that spread to the brain are lung and breast.Brain tumors may grow from nerves,
dura or in pituitary gland .They might also developas of the brain tissue itself (glioma). When theyincrease,they
might compress normal tissue and cause basis symptoms. Figl (downloaded fromhttps://mayfieldclinic.com/pe-
braintumor.htm) shows Brain tumors of different types.M. Maitra et al. [3] proposed new approach for the
classification of MRI imagesY. Zhang et al. [4] proposed a hybrid technique using neural networks. Durgesh K.
Srivastava et al. [22,5] used Support Vector Machine (SVM) on different type of data which has two or multi class.
Using SVM, comparison was done with different kernels and RBF kernel turns out as the best kernel for infinite
data and multi class dataset. Lavneet Singh et al. [26,6 ] proposed a novel method using extreme machine learning
.Discrete wavelet transform was to initially extract the features and then various search techniques were used to
select the important features of brain from the MRI images.
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Figl. Brain tumors Types
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R. C. Eberhart et al. [55,8] compared the genetic algorithms (GAs) with particular swarm optimization technique
(PSO). Paper showed working of each algorithm and how performance can be enhanced by changing some features
from one paradigm to other. C. J. Tu et al. [56,9] used PSO for feature selection and SVM technique for
classification. E. Ben George et al. [62,10] used Cuckoo search algorithm for segmentation of brain tumor from MRI
Images. Enhanced system was developed which helped the radiologists to diagnose tumor area with best solving
optimization problem technique. Initially smoothening was done using Hybrid centre weighted median filter and
then Markov Random field for labeling image pixels. The optimum label was evaluated by proposed algorithm and
then compared with ABC and BFO algorithms and concluded that CS performed better than described techniques. In
this paper we will design a new technique using Decision tree for brain tumor detection.

I1. Proposed Methodology

As concluded from literature review, accuracy of brain tumor detection system varies from 80% to 90%. The
accuracy of the analytical approach can be enhanced by modifying some given technology. The technologies used in
literature review were principal component analysis (PCA) and support vector machine. PCA is quite an efficient
tool, used to reduce features by mapping multi-dimensional data to a low dimension space but retaining important
features. To enhance the accuracy instead of PCA different algorithms can be used are: Genetic Algorithm’s (GA),
Honey Bee Algorithm, Artificial Bee Colony Algorithms. An enhanced variant of Genetic Algorithm is Particular
Swarm Optimization (PSO) technique which is quite similar to GA in aspect of randomly initialize population and
assigning fitness value to each generation. But unlike GA, PSO has no evolution operator and performs both local
and global optimization instead of one. PSO is better technique than GA, ABC and honey bee algorithms because
of:

e PSO solves the dilemma by iteratively improving the solution .

e It works on the position and velocity of the particles in the search space by performing both local and
global optimization.

e GA, ABC and honey bee like algorithm perform optimization by doing either local or global optimization
while PSO works on both optimization.

e  PSO controls every particle’s movement based on their best local known position while also guided to the
swarm’s best known position in the search space.

e PCA works on reducing the features according to the principal components and doesn’t work on optimizing
features iteratively. Unlike in PCA, PSO assigns a random fitness value to each particle and then optimize
fitness to its local best and globally best.

[ ]

A. Principal Component Analysis (PCA) Algorithm:

Principal Component Analysis technique is widely used to reduce the features or extract the most important feature
from the given large number of features. PCA uses orthogonal components in order to minimize the variance of
given data. Principal components were calculated first and then used orthogonal transformations. Fig 2 shows
principal components and Fig 3 shows PCA working [17].
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Fig 2: PCA Example
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Fig 3: Flow Chart of PCA Algorithm

B. Particle Swarm Optimization Technique (PSO):
PSO as shown in Fig4[26] ,is wrapper based algorithm inspired from social behavior of a group of birds. PSO is
swarm intelligence based optimization technique which is used for the feature selection in image processing. The
model works with finding out the optima by iterating generations starting with a population of random features.PSO
has many similarities with genetic algorithms like both are initialized with random population and iteratively finds
the optimal solution by updating generations. But PSO has no evolution operator.
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Fig 4: Flow Chart of PSO algorithm

C. Support Vector Machine (SVM):
SVM [15][17][22]introduced by Vipnik, is known as the best classifier for brain tumor detection as compared to
other classification algorithms. This algorithm finds good decision boundary between the given data set and try to
make the categories best separable. SVM decision boundary as shown in Fig 5[15][17][22], maximizes the margin
between the categories and this boundary is known as Maximal Marginal Hyper plane (MMH).
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Fig 5: Optimal hyper plane for linear separable data.

For the non-linear data which is not linear separable, the project of given data to the higher dimension is done.
Projection to higher dimension makes separation easier in the space. But it increase the computational time, so to
make this load reasonable, the concept of kernel in SVM is introduced. In kernel SVM, every dot product is
substituted with some nonlinear kernel function. This change makes the maximum-margin hyper plane better fit in
new dimensional space.

D. Proposed Hybrid Approach:
An enhanced algorithm is proposed by using PSO with Support Vector Machine for classification purpose. This
algorithm use T2-axial weighted MRI Brain Images obtained from NMIR data set available in .mha format. K-
means clustering is used for cluster of tumor parts and discrete wavelet transform (DWT) for extracting features
from images. The proposed algorithm consists of the following phases:

1. Conversion of MR Images from .mha format to .jpg format.

2. Image preprocessing technique like image smoothening and color image to gray conversion is applied on

MR Images.

3. Athreshold value is set and image is converted to gray level 0 or 1 depending on threshold value.

4. K-means clustering is applied on the image by using Euclidean distance and segmented image is evolved
from the clusters described by Algorithm k-means.
Features are extracted by applying DWT algorithm.
Then, Algorithm PCA is used for feature reduction to the features extracted from image.
7. A database is created for the selected images with their statistics and other database with the associated

labels is created.
8. Algorithm PSO is applied on the reduced features for assigning optimal weight and selection of main

feature.
9. The selected features will go through the training phase with the help of SVM Decision TREE algorithm

and a classifier is built.

I

111. Conclusion

This paper proposed a new hybrid approach using PCA, PSO and SVM for brain tumor classification. SVM is
known as the best classifier for brain tumor detection as compared to other classification algorithms used to find
good decision boundary between the given data set. The proposed hybrid approach can be implemented in MATLAB
2015a platform or python. In future we will try to implement this approach and compare its performance with
others.
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