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ABSTRACT 
 Human analysis on medical images is a difficult task due to 
very minute variations. Due to co-resemblance between affected 
& original biological part &due to larger data set for analysis. 
This makes the biological analysis for prediction of affects. The 
problem goes more complicated under cancer predictions 
basically in brain cancer. It is a challenging task to develop an 
automated recognition system which could process on a large 
information of patient and provide a correct estimation. So we 

are going to develop an automated cancer recognition system for 
MRI images. We implement the neuro fuzzy logic for the 
classification and estimation of cancer affect on given MRI 
image. 
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1. INTRODUCTION 
A technique in which the data from an image are digitized and 
various mathematical operations are applied to the data, 

generally with a digital computer, in order to create an enhanced 
image that is more useful or pleasing to a human observer, or to 
perform some of the interpretation and recognition tasks usually 
performed by humans. Also known as picture processing.  
 
Manipulating data in the form of an image through several 
possible techniques. An image is usually interpreted as a two-
dimensional array of brightness values, and is most familiarly 

represented by such patterns as those of a photographic print, 
slide, television screen, or movie screen. An image can be 
processed optically, or digitally with a computer. 

Image processing is an active area of research in such diverse 
fields as medicine, astronomy, microscopy, seismology, 
defense, industrial quality control, and the publication and 

entertainment industries. The concept of an image has expanded 
to include three-dimensional data sets (volume images), and 
even four-dimensional volume-time data sets. An example of 
the latter is a volume image of a beating heart, obtainable with 
x-ray computed tomography (CT). CT, PET, single-photon 
emission computed tomography (SPECT), MRI, ultrasound, 
SAR, confocal microscopy, scanning tunneling microscopy, 
atomic force microscopy, and other modalities have been 

developed to provide digitized images directly. Digital images  

 

are widely available from the Internet, CD-ROMs, and 
inexpensive charge-coupled-device (CCD) cameras, scanners, 
and frame grabbers. Software for manipulating images is also 
widely available. Image Processing is processing of the image 

so as to reveal the inner details of the image for further 
investigation. With the advent of digital computers. 

Various areas in Image Processing :- 

•Segmentation 

•Enhancement 

•Compression 

•Pattern recognition, etc. 

Pattern recognition area is one of the evolving area for 
Biomedical applications. 
 

2. PROPOSED SYSTEM 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.1: Proposed Methodology for Classification Of Brain 
Cancer. 

 

2.1 MRI Images 
Magnetic Resonance Imaging-  Magnetic Resonance Image 
Segmentation .Segmentation of medical imagery is a 
challenging task due to the complexity of the images, as well as 
to the absence of models of the anatomy that fully capture the 
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possible deformations in each structure. Brain tissue is a 
particularly complex structure, and its segmentation is an 
important step for derivation of computerized anatomical 
atlases, as well as pre- and intra-operative guidance for 
therapeutic intervention. 

MRI segmentation has been proposed for a number of clinical 
investigations of varying complexity. Applications of MRI 
segmentation include the diagnosis of brain trauma where white 
matter lesions, a signature of traumatic brain injury, may 
potentially be identified in moderate and possibly mild cases. 
These methods, in turn, may require correlation of anatomical 
images with functional metrics to provide sensitive 
measurements of brain trauma. MRI segmentation methods have 

also been useful in the diagnostic imaging of multiple sclerosis], 
including the detection of lesions, and the quantization of lesion 
volume using multispectral methods. In order to understand the 
issues in medical image segmentation, in contrast with 
segmentation of, say, images of indoor environments, which are 
the kind of images with which general purpose visual 
segmentation systems deal, we need an understanding of the 
salient characteristics of medical imagery.  

One application of our clustering algorithm is to map and 
identify important brain structures, which may be important in 
brain surgery. MRI is an imaging technique used in medical 
settings to produce high quality images, inside human body. It is 
more efficiently used in brain scanning. 
 
 
 

 
 
 
 
 
 

 

 

 

        

 Figure 2.    MRI Images 

 

3. Feature Extraction 
For the recognition of given query sample five invariant features 
are evaluated. 
For the evaluation of these features, the image is processed 

through : 

•Histogram Equalization 

•Binarization 

•Morphological Operations 

•Region Isolation 

•Feature Extraction 

The above stated methods are used for both query images & the 
database images. 

 

3.1. Histogram Equalization 
Histogram equalization is the technique by which the dynamic 
range of the histogram of an image is increased. Histogram 
equalization assigns the intensity values of pixels in the input 

image such that the output image contains a uniform distribution 
of intensities. It improves contrast and the goal of histogram 
equalization is to obtain a uniform histogram. This technique 
can be used on a whole image or just on a part of an image. 
Histogram equalization redistributes intensity distributions. If 

the histogram of any image has many peaks and valleys, it will 
still have peaks and valley after equalization, but peaks and 
valley will be shifted. Because of this, "spreading" is a better 
term than "flattening" to describe histogram equalization. In 
histogram equalization, each pixel is assigned a new intensity 
value based on its previous intensity level. 

General Working 

The histogram equalization is operated on an image in three 

step: 

1). Histogram Formation 

2). New Intensity Values calculation for each Intensity Levels 

3). Replace the previous Intensity values with the new intensity 
values. 

i) The given MRI is equalized using histogram. 
ii) The Histogram of an image represents the relative frequency 
of occurrences of pixel in a given image. 

 

 
 
 
Fig 3.1 Histogram Equalized Image: The non-uniform varying 

image due to external conditions is equalized to a uniform 

variation. 

 

 

3.2. Binarization 
 Image binarization converts an image of up to 256 

gray levels to a black and white image. Frequently, 
binarization is used as a pre-processor before OCR. In 
fact, most OCR packages on the market work only on 
bi-level (black & white) images.  

 The simplest way to use image binarization is to 
choose a threshold value, and classify all pixels with 
values above this threshold as white, and all other 
pixels as black. The problem then is how to select the 
correct threshold. In many cases, finding one 
threshold compatible to the entire image is very 
difficult, and in many cases even impossible. 
Therefore, adaptive image binarization is needed 
where an optimal threshold is chosen for each image 

area. 
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For the equalized image the pixels are represented in a 0 to 255 
gray level intensity. 

•As the process is to extract the affected region or the 

accumulated region, a 2-level image representation would be 
sufficient for better computation. 

•For the binarization of equalized image a thresholding method 
is used as illustrated : 
Binarized Image bi,j = 255 if e(i,j) > T 
   else    bi,j = 0 

where e(i,j) is the equalized MRI image and T is threshold 
derived for the equalized image. 
 

•M is the masking matrix derived using neighbourhood 
estimation method, as given : 
 

 Let e = p1 p2 p3 
                p4  p5  p6 
                p7 p8 p9 
be the equalized image matrix.Then the masking element M(p5) 
= max (| p4 – p6 |, |p2 – p8 |) 

 

    
 

Figure 3.2 shows the binarized image for the given query 
image. 

 

3.3. Morphological Operations 
This is used as a image processing tools for sharpening the 
regions and filling the gaps for binarized image.The dilation 

operator is used for filling the broken gaps at the edges and to 
have continuities at the boundaries.A structuring element of 3x3 
square matrix is used to perform dilation operation. 

 Dilation and Erosion 

From these two Minkowski operations we define the 
fundamental mathematical morphology operations dilation and 
erosion:  

Dilation -  

Erosion -  

where .  

 
(a) Dilation D(A,B) (b) Erosion E(A,B) 
Figure 3.3: A binary image containing two object sets A and B. 
The three pixels in B are "color-coded" as is their effect in the 
result.  

 

4. Region Extraction 
It is required to display accurately the position relations of the 
extracted tumor and brain area from the MRI image which is 
used for the diagnosis of the brain tumor. We propose a method 
of extracting the brain tumor area using MRI images. In our 
method, after a base image is generated from one of slice image 
in MRI data, Region Growing method is applied to the selected 
slice image based on the base image. The area which is obtained 
by Region Growing method is considered as a new base image 
in the next step, and this extraction process is repeated for all 

slice image. Finally, we extracted the area of tumor and brain, 
and both are visualized in three-dimensional domain 
simultaneously to understand the position relations of the tumor. 
Onto the dilated image a filling operator is applied to fill the 
close contours. To filled image,centroids are calculated to 
localize the regions as shown beside. The final extracted region 
is then logically operated for extraction of Massive region in 
given MRI image. 

 

5.  Feature Extraction 
To the extracted region the feature extraction process is applied 
for the calculation of 5 invariant features. 

•Area 

•Homoginiety 

•Contrast 

•ASM( Angular second moment) 

•Entropy 

1. Contrast 
       N-1               

f1 =       Pi,j (i-j )2 

           i,j=0 

2.  Angular Second Moment (ASM) 
                 
           N-1 

f2 =          Pi,j 

           i,j=0  
 

3.Inverse  Difference Moment (Homogeneity) 
  N-1 

f3 =            Pi,j 

           i,j=0  i – (i*j)2 

 

4. Area 
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5. Entropy 
 N-1               

f5 =       Pi,j (-ln Pi,j ) 

           i,j=0 
The above mentioned process is applied on a clustered database 

consisting of 60 distinct MRI images categorized into 4 
classes.The database classes are : 
i) Gliomas class- Slow growing, with relatively well-defined 
borders.  

ii) Astrocytoma- Slow growing , Rarely spreads to other parts of 
the CNS , Borders not well defined . 
iii) Anaplastic Astrocytoma Grows faster . 
iv) Glioblastoma multiforme (GBM) Most invasive type of 
tumor , Commonly spreads to nearby tissue , Grows rapidly. 

 
 
 
        Class III 
         

ClassI 
 

       
 

 
  Class II 

                                                                                                     
       
Class IV                                                                                                    
                                                                          
 
                                                                                                                                                                                           
 

 
 
 
   Classification 
                               

•Fuzzy neural  

 
 
                                                                        
 
 
 
Classification 

Fuzzy neural approach found to have more accurate decision 
making as compare to their counterparts. 
The obtained features are processed using fuzzyfication layer 
before passing it to neural network. 

 

6.RESULTS 

 

 
Fig 6.1 fig Initial GUI for Early Brain Cancer 

Detection System 

 
Fig 6.2  Process Window                                                                              

                 

 
Fig 6.3       Original Input Image 
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   Fig 6.4      Feature Extraction Interface 

 

 

    
                            

Fig 6.5 Histogram Equalized Image                                                  

 

                     

 
Fig 6.6 Intensity mapped Image                                                   

       
 Fig 6.7 Morphological Operated dilated Image  

                                          

 
                                                  

  Fig 6.8 Extracted region with centroids 

 

                   

 
       

               Fig 6.9    Extracted tumor region 
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          Fig 6.10 Feature evaluation window 

 

             

    
Fig 6.11 Processing MRI at different degrees   

                     

                   
Fig 6.12 Extracting features of MRI image 

 

                                 

                                     

  
     Fig 6.13 Interface showing the class of tumor 

 

 

7. CONCLUSION 

•This Research work project presents an automated recognition 

system for the MRI image using the neuro fuzzy logic. Texture 
features are used in the training of the neuro-fuzzy model. Co-
occurrence matrices at different directions are calculated and 
Grey Level Co-occurrence Matrix (GLCM) features are 
extracted from the matrices. 

•It is observed that the system result in better classification 

during the recognition process. The considerable iteration time 
and the accuracy level is found to be about 50-60% improved in 
recognition compared to the existing neuro classifier.  
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