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Abstract- Brain tumour detection is a challenging task and it’s very important to analyse the structure
of the tumour correctly so, an automatic method is used now a day for the detection of the tumour. This
method saves time as well as it reduces the error which occurs in the method of manual detection. K-
mean clustering is used for segmenting the affected area and to show relative affected area. SVMs are
used for detecting and classifying tumour affected tissues with not affected tissues. In this project We
Perform wavelet transform on the converted gray scale image and extracted 12 features like contrast,
correlation, energy, homogeneity etc. DB4 wavelet transform is used for feature extraction.
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I. INTRODUCTION

The tumour is nothing but the development of additional phones frequently shapes a mass of tissue
development. One of the real reasons for death among individuals is Cerebrum tumor.The manifestations
of a mind tumour rely on the tumour size, sort and area. Indications caused although a tumour pushes on a
nerve and also damages a piece of a cerebrum. Additionally, they might be caused when a tumour
obstructs the liquid that moves through and around the or when the mind swells develop of liquid.
Cerebral pains, Changes in discourse, vision or hearing, issue adjusting or strolling, changes in
temperament, identity or capacity to focus, issues with memory, muscle snapping or tingling, deadness or
shivering in the arms or legs. Identification of the kind of mind variation from the norm is an exceedingly
fundamental treatment which can limit the lethal outcomes.

Manual discovery of mind tumour is a repetitive activity and takes a large amount of time and it is also
not precise ,due to change in shift. Accurate outcomes are often acquired just through PC supported
robotized frameworks. Other than that being exact, these procedures must scope rapidly keeping in mind
the top goal to use them for continuous applications. Tumour in cerebrum area can be analysed by
utilizing attractive reverberation imaging (MRI), ultrasonic, CT pictures and X-beams. For precise results
we use the MRI image in the SVM algorithm. The segmentation and identification methodology is very
popular in recent years. Segmentation in our system is done with the help of k-mean clustering algorithm
and for feature extraction from the provided segmented image we use DWT that is a discrete wavelet
transform. After extracting features we create a noble train set data which we provide to SVM algorithm.
With the help of the SVM algorithm we can easily identify the type of tumour.

Il. LITERATURE REVIEW

A review of x-ray based therapeutic picture examination for mind tumour thinks about, Paper explain [1]
about a fast, automated method, with light computational complexity, to find the smallest bounding box
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around the tumour region. This region-of-interest are often used as a pre-processing step in training
networks for subregion tumour segmentation. By adopting the outputs of this algorithm, redundant
information is removed; hence the network can specialise in learning notable features associated
with subregions’ classes. The proposed method has six main stages, in which the brain segmentation is
the most vital step. Expectation-maximization (EM) and K-means algorithms are used for brain
segmentation. The proposed method is evaluated on the BraTS 2015 dataset, and the average gained
DICE score is 0.73, which is an acceptable result for this application.

Brain Tumour Segmentation utilizing Convolutional Neural Networks in MRI Images, In this paper
[2] studies and explain about a deep learning method to boost the accuracy of tumour segmentation in MR
images. Cascade approach is employed with multiple scales of images to induce both local and global
views and help the network to succeed in higher accuracies. their experimental results show that using
multiple scales and the utilization of two cascade networks is advantageous.

Structured Prediction with Convolutional Neural Networks for Multimodal Brain Tumour
Segmentation, In this paper [3] study about a four-step procedure, which includes k-means clustering
method, Hierarchical Centroid Shape Descriptor (HCSD), Feature extraction and classification method?
The brain extraction is used as the pre-processing step in order to remove the skull and noise present in
the MRI. The k-means clustering method segment the tumour with surrounding healthy
tissue supported the pixel intensities. Hence the HCSD method is used to segment the tumour section
alone. The features extracted from the segmented tumour region and then KNN classifier (k-nearest
neighbour) method will verify the tumour by using the tumour features. This method will increase the
accuracy of the automated tumour detection system.

,Processing Technique for Brain Tumour Detection and Segmentation, In this paper [4] study about the
neural network are going to be wont to classify the phase of brain tumour that's benign, malignant or
normal. Feature extraction by using the grey Level Co-Occurrence Matrix (GLCM). Image recognition
and compression is completed by using the Principal Component Analysis (PCA) method and also large
dimensionality of the info is reduced. Automatic brain tumour stage classification is done by using
probabilistic neural network (PNN). Segmentation process is completed by using K-means clustering
algorithm and also detects the brain tumour spread region. Numbers of defect cells are finding within
the spread region. PNN is fastest technique and also provide the good classification accuracy.

An investigation of Segmentation Method for recognition of Tumour in Brain, Explains about the study
[5] of some types of brain tumours such as metastatic bronchogenic carcinoma tumours, glioblastoma and
sarcoma are performed using brain magnetic resonance imaging (MRI). The detection and classification
of MRI brain tumours are implemented using different wavelet transforms and support vector machines.
Accurate and automatic classification of MRI brain images is extremely important for medical analysis
and interpretation.

Processing Technique for Brain Tumour Detection and Segmentation, In this paper [6] learned that the
results showed after combining DWT,PCA and KSVM with GRB kernel still achieved the best accurate
classification results. This paper also talks briefly on the different kernels in the system.

I1l. METHODOLOGY
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Image processing techniques are being used to detect the brain tumour. For the purpose of detecting
Tumour in the MRI images, MATLAB software is used. The figure shown below is the block diagram of
the proposed system..

i DESIGN AND DRAWING !
T T e 1
! Preprocessing |—>~ Image Conversion —s{ Binarization
’ ———— S TR !
| Feature Extraction =—— Wavelet Transform == Segmentationi

..........................

Fig.1Block Diagram of proposed system

The detail description of system proposed is as follows:

Pre-processing:

It generally entails removal of background noise having frequency low, 1normalizing 1the lintensity 1of
the lindividual 1particles’ images, masking 1of some portions of the images and removing reflections.
Image pre-processing is that the method to enhance data images before computational processing.

Image conversion:

In greyscale image or RGB image is that image the worth of every pixel is merely one sample which
carries information associated with the intensity of sunshine or in other words which represents only the
amount of light. This sort of images is composed of various shades of gray colour. The range of the
contrast from black colour at the weakest intensity to the white colour at the strongest. Keeping this in
mind, the conversion of the image in black and white is done. As we understand Tumour is really large
enough to not deemed as tiny bound, therefore we are getting to detach little pixel bound.

Binarization:
It is the process of converting the image into Binary. For this we use OTSU thresholding in our system

Segmentation:
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It is the process of selecting the region of interest. For this we use K-mean clustering in our system.

Wavelets transform: discrete wavelet transform is used for extracting different types of features along
with db4 filters for removal of noise.

Feature extraction:
For the purpose of extracting features from input image different operations are needed to perform like
entropy, contrast, correlation, energy, root mean square, standard deviation etc.

Classification:

Support vector machine i.e. is SVM are used for the purpose of classifying the tissue linto normal or
cancerous. If the tissue is normal or not-infectious, no Tumour detected displays on MATLAB output
window. the tissue is benign and malignant will be precisely identified.

Steps for proposed system-
Step 1: Read input MRI image
Step 2: Convert to Gray scale
Step 3: Apply Low pass & High Pass filter
Step 4: Convert Image into Binary Image using OSTU Thresholding Algorithm
Step 5: Segment tumour Using K-mean Clustering.
Step 6: Try morphological Operations Dilation and erosion
Step 7: perform feature extraction on Given MRI image Using DWT.
Step 8: perform feature reduction with the help of PCA.
Step 9 : Classification of Tumour Type with help of SVM
Step 10: perform Cross-validation Using K-fold Cross validation.

Following are the steps for the proposed system:
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Fig.3 Input and Output of MRI Image With Features

This is the result of input MRI image. In this we detected that the given patient has Benign type of
tumour. We successfully implemented the SVM algorithm for classification of tumour. From this image
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we also extracted 13 features from the segmented image (Tumour).Also run Accuracy test of different
kernels using system on the segmented image. The kernels are RBF i.e. Radial basic Function, Linear
kernel, Polygonal Kernel and Quadratic Kernel.

IV.CONCLUSION

Features of tumour cells can be extracted efficiently from the MRI image. For feature extraction
purpose we used DWT i.e Discrete wavelet transform successfully. SVM is used as a classifier in the
system. With the help of classifier. And cross validation is done to make the system more reliable. Using
this system we can detect tumour malignant or benign successfully. The efficiency of the system is very
high.
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