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Abstract— The main objective of this paper is to provide a hybrid technique for the detection of the MRI brain images by using
principal component analysis and fisher linear discriminate analysis. After that the deducted tumor part is classified using support
vector machine and self organizing mapping techniques. By using this techniques the tumor part can be able to identified into Grade I,
Grade Il and Grade 111, Grade IV types.

Keywords— Principle Component Analysis (PCA), Fisher Linear Discriminant Analysis (FLDA), Support Vector Machine (SVM), Self
Organizing Map (SOM).

. INTRODUCTION

Brain tumor is one of the most serious life threatening disease. The tumor can be defined as the mass of tissues formed by
an unregulated growth of abnormal cells in the brain. Tumors are found to be two types. The malignant type is cancerous and the
benign type is non-cancerous. The first one can lead to death whereas the second can be able to cure. Diagnosis of brain tumor is
a very crucial task. MRI scan can be used produce image of any part of the body and it provides an efficient and fast way for
diagnosis of the brain tumor. The images obtained using MRI scanning is used in machine intelligence for deletion of diseases
like after that the MRI image undergoes series brain tumor of follow steps for analysis using image processing techniques. In this
paper the efficient detection and classification of MRI brain images is done with a help of hybrid can also help to identified the
type of tumor from Grade 1,11,111 and 1V finally the obtained type of tumor is subjected to undergoes analysis step.

Il. EXISTING SYSTEM

Brain tumor is one of the major causes for the increase in the Mortality rate among the people Brain tumor are the tenth
most common cause of cancer death in human beings especially among women. For this, many authors have been provided
possible solution for this disease. The MRI image undergoes the series of steps for analysis using image processing techniques.
The first step is preprocessing of the images. The preprocessing helps to identify different scale of signal intensities in different
images which involves the operation to analyze the data by the extraction of information. The preprocessing includes two major
steps. The noise removal and image enhancement. The noise removal can be done using fitters like median filters, sober filter,
Robert and pre with filters; Palladian filters etc after that the edges can be preserved. The degradations such as noise blur and
distortions also removed.

A. .Image Enhancement:-

The image enhancement methods are used to improve the visual appearance of images from magnetic resonance image.
If provides mole accurate results. The techniques used are histogram equalization by removing the noise and then enhances by
adjusting the value of parameter, k mean and fuzzy c-mean algorithm increases the performance. The Haarwavelet transform
helps to accelercite the signals of damaged primitive feature using wavelet co-efficient for single degree of freedom system
(SDOF). The contrast enhanced MRI has the capacity to correlate the features in mammograms by enhancing the regions which
mammograms by enhancing the regions which can also be used to classify the 3D distribution of micro classification structures.

B. Image Segmentation:-

The image segmentation can be defined as partitioning or the separation of the region into similar attributes or
characteristics based on the intensity region and there hold value. The following are the methods used already in segmentation.
Principal component Analysis and kernel support vector machine is used to reduced up to 65536 to 1024 feature vector. The
Gray level concurrence metric method provides texture based feature selection using this we can be able to get accurate results for
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the smaller dataset. The discrete wavelet transform, PCA,K-Nearest neighbor classification helps in measuring skew ness,
kurtosis specificity. The linear discriminate analysis, PCA and SVM provides accuracy of 98.87% PCA with supervised learning
techniques produce around 95 — 96% recognition rate for 4-5 error images.

C. Image Classification:-

The classification method is used to separate the image to get the result of normal or abnormal regions. The
classification techniques are as follows cellular Automata(CA) regimentation and ANN provides reliable segmentation only for
small set of data. Multimodal fuzzy Image fusion helps to preserve the quality of the Image. PNN classification of the image
encryption avoides explovation of the imag. Modified Probabilistic neural network model provides 100% accuracy whereas Back
propagation network based classification produces 77.56% of accuracy. CBIR based on texture retrieval along with SVM
classification suitable for detecting multiple sclerosis and tumors. Texture feature coding Method and SVM method provides
88% accuracy. Multi classification SVM helps to extracts the boundaries of 7 kinds of encephalic tissues successful and proved
satisfactory generalization accuracy. Fuzzy logic is used to assign weights to different features values based on its discrimination.
Capability. The sensitivity rate and specificity rate for the classifiers FP-NN is 95.9% and KNN obtain 96%. The sphere shaped
support vector machine and immune algorithm is helpful in classifying data with high irregularities. Fuzzy logic is used to assign
weights to different features values based on its discrimination capability.

D. Image Analysis:-

Finally the classified image undergoes analysis stage in order to get accurate results. The techniques used for analysis are
1) Region of interest which helps to convert text format into digital format 2) feature Maps which are masked by using non linear
filtration.

I1l. PROPOSED SYSTEM

The proposed system was a hybrid technique for the detection and classification of the MRI Brain images. The
following figurel.1 represents the block diagram.

MRI image
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The MRI image is given as the input image. The first step is to perform the preprocessing of the MRI image the
segmentation of the image is done using the Principal component analysis and Fisher Linear discriminate analysis. After
segmentation the tumor part is detected. Now the detected region undergoes classification by support vector machine and self
organizing map method in order to know that the detected part is of Grade I, Grade Il ,Grade Ill or Grade IV. The
implementation is done using Mat lab software.

IV. EXPERIMENTAL RESULTS

From the proposed methodology the MRI brain image is detected and classified. In the detection of tumor from the Brain
MR Image the result of individual step are shown as figure (a) to(d) where (a)The original image (b)Weiner Filter(c) Enhanced
Image (d) Image after segmentation to locate ROI. Fig.2 shows the result of classification in testing phase.

Fig (b)

Fig (a) Fig (c) Fig (d)

The developed system efficiently classifies the input images of patients affected by Brain Cancer used during
Recognition/Testing phase. The system shows the tumor affected region extracted from the outer skull of brain as an input image
used for testing. The features extracted from this region are compared with stored features in Knowledge base. Since SVM
classifier is a binary classifier it classifies the images into either normal or abnormal. The SVM is not accurate with a large
dataset. The SOM classifies the abnormal images and displays the appropriate Grade type of the tumor. Grade I, Grade Il and
Grade 111 type tumors have shown 100% accuracy , which means that all the input images are correctly being predicted by the
system.

Table 1 System Accuracy Rate

Feature Reduction No. of No. of Correct Accuracy
Technique Images predictions by SVM
and SOM
PCA 15 13 83.33%
FDA 15 15 100%

The overall accuracy of the system is found to 91.665%.The SOM’s performance graphs shown below. The results
concludes that FDA adds much to the accuracy of the image classifiers than PCA.The image classifiers SVM and SOM are
used .The first classifier detects the presence of brain tumor if any. The second classifier SOM identifies and displays the
grades of the tumors. SVM classifier accuracy is less for the large dataset. SOM an ANN technique is proves to be the 100%
accurate classifier. More features can be added to make the system effective, accurate and robust.
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Fig 2 Performance Analysis chart of the system

V. CONCLUSION

In Modern sciences and technologies, images also gain much broader scopes due to the ever growing importance of

scientific visualization. The techniques used here helps for focusing future develops in the field of medical image processing.
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