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Abstract
This project work presents an extension in computer-aided 
diagnosis for early prediction of cancer cells in brain using Texture 
features and neuro classification logic. The project extracts the 
texture from the given brain MRI sample using discrete wavelet 
transform and morphological operation followed by neuro 
classification for prediction of Cancer for a given sample. The task 
works on the extraction of five distinct features with calculation 
of minimum distance for the prediction of brain cancer.This 
project work is to be implemented on matlab environment with 
biological toolbox support for the implementation and verification 
of proposed system. This project work is to be implemented on 
matlab environment with biological toolbox support for the 
implementation and verification of proposed system.
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I. Introduction
Cancer is the general name for over 100 medical conditions 
involving uncontrolled and dangerous cell growth. Scientists 
suggest that some cancer is caused by genetic factors, while other 
forms are caused by environmental conditions. In other words, 
one patient may already have a family history of brain cancer 
while another was exposed to a carcinogenic (cancer-causing) 
chemical in a factory. Both suffer from cancer--the only difference 
is the root mechanism which triggered the abnormal cell growth.
Cancer begins at the microscopic cellular level, the first signs of 
a malignant (actively cancerous) growth are nearly impossible to 
detect without special tests and training. In the case of pancreatic 
cancer, for example, there is little to no pain involved as the first 
malignant cells form around the organ. As the tumor becomes 
more organized, new blood vessels may form to feed it directly 
or older vessels may be diverted. Meanwhile, the host body may 
only experience a few symptoms which resemble many other 
conditions besides cancer. Only after a sample of suspicious tissue 
has been removed and tested (biopsied) can many cancer forms 
be diagnosed. One of the most insidious aspects of cancer is the 
way it grows. As the tumor outgrows the original organ, pieces 
of malignant tissue often break off (metastasize) and enter the 
bloodstream or lymph system. The cancer cells can then attach 
themselves to other vulnerable organs and form new tumors. Thus 
a patient with pancreatic cancer may eventually suffer from lung, 
brain, kidney, and breast or colon cancer as well. This is why cancer 
specialists (oncologists) place so much emphasis on containing 
malignant tumors to their place of origin.Each treatment type 
brings a certain level of risk and pain to the patient, but cancerous 
cells left untreated will almost inevitably choke off vital organs 
and circulation. Chemotherapy introduces strong medicines which 
target fast-growing cells, but this also includes normal events 
such as hair growth and digestion. Radiation treatments use heat 
energy to literally burn off malignant cells, but healthy tissue is 
also damaged. Surgical removal can lead to a permanent recovery, 
but undetected malignant cells may have already metastasized to 
other organs or be jarred loose by the surgery itself. Curing cancer 
has been a major goal of medical researchers for decades, but 
development of new treatments takes time and money. Already 

there are many forms of cancer which are no longer considered 
untreatable. Some cancers, such as leukemia (blood cancer), can 
actually stop growing as suddenly as they started. This is called 
remission, and is often seen as a tremendous blessing for patients 
who have fought their conditions for years. Science may yet find the 
root causes of all cancers and develop safer methods for shutting 
them down before they have a chance to grow or spread.

A. Magnetic Resonance Imaging (MRI)
MRI is an imaging technique used primarily in medical settings 
to produce high quality images of the inside of the human body.
There is a horizontal tube running through the magnet from front 
to back. This tube is known as the bore of the magnet. The patient, 
lying on his or her back, slides into the bore on a special table. 
Whether or not the patient goes in head first or feet first, as well 
as how far in the magnet they will go, is determined by the type 
of exam to be performed. Once the body part to be scanned is in 
the exact center or isocenter of the magnetic field, the scan can 
begin.

Fig. 1:

II. Statement of Problem
Human analysis on medical images is a difficult task due to 
very minute variations, due to co-resemblance between affected 
and original biological part, due to larger data set for analysis. 
This makes the biological analysis for prediction of affects. In 
recent years, the occurrence of brain tumors has been on the rise. 
Unfortunately, many of these tumors will be detected too late, after 
symptoms appear. It is much easier and safer to remove a small 
tumor than a large one. About 60 percent of glioblastomas start 
out as a lower-grade tumor. But small tumors become big tumors. 
Low-grade gliomas become high-grade gliomas. Once symptoms 
appear, it is generally too late to treat the tumor. 
The Problem is to detect brain cancer earlier using neuro fuzzy 
logic. This barrier system is a perfectly logical arrangement, since 
the brain is the most sensitive and complex organ in the human 
body and it would not make sense for it to become the battleground 
of infection and immune response. 

III. Scope of the Study
There is a growing consensus that brain cancer is a problem in need 
of a radically different solution, and that Early Detection of Brain 
Cancer fits the bill. This system could provide precision detection, 
targeted treatment, and real-time tracking that conventional 
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technology lacks. For a disease in which only 5 percent to 32 
percent of patients are likely to survive after five years, large 
hope is riding on the potential success of Early Detection of Brain 
Cancer technology.
This project implements an efficient system for the detection of 
cancer from a given brain MRI and recognizes the extracted data for 
further applications. The implemented project work finds efficient 
usage under biomedical early cancer detection. The work can be 
efficiently used in the area of medical science such as Computer 
aided diagnosis & Mammography etc. The proposed work will 
be very useful under medicines for predicting early brain cancer 
cells using texture features and neuro classification. 

IV. Methodolgy
The work involves processing of MRI images of brain, extracting 
the features of the brain and finally developing a suitable neuro 
fuzzy classifier to recognize the different types of brain cancers. 
Images of brain are obtained from MRI, and the textural features 
are extracted using image processing techniques. These features 
are used to train the BPNN-based classifier. The developed neuro 
fuzzy classifier is tested for classification of different brain MRI 
samples. The work carried out involves application of image 
processing, pattern recognition and neural network techniques.
Thus, the proposed work emphasizes on development of Artificial 
Neural Networks (ANN) based method for automatic biological 
early brain cancer detection and classification of brain MRI 
samples. The block schematic diagram shown in fig. 2 is the 
proposed architecture for automated cancer recognition system.

Fig. 2: Proposed Methodology for Classification of Brain 
Cancer

V. Brain Cancer and their Recognition
Biological Early Brain Cancer Detection is fundamentally been 
classified into 6 major parts:

Histogram Equalization• 
Binarization • 
Morphological Operations• 
Region Isolation• 
Feature Extraction• 
Classification• 

A. Histogram Equalization
The given MRI is equalized using histogram.The Histogram of 
an image represents the relative frequency of occurrences of pixel 

in a given image.The non-uniform varying image due to external 
conditions is equalized to a uniform variation.

B. Binarization
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.

C. 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.

D. Region Extraction
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.

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

Area1. 
Homogeneity2. 
Contrast3. 
ASM( Angular second moment)4. 
Entropy5. 

The above mentioned process is applied on a clustered database 
consisting of 60 distinct MRI images categorized into 4 classes.

F. Classification
For the automated recognition of tumor cell in given MRI image a 
neuro fuzzy classifier is realized. The classifier module implements 
a hybrid algorithm integrating neural network and fuzzy system. 
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.

(i). Texture Features (Gray Level Co-occurrence Matrix 
Features)
From each co-occurrence matrix, a set of five-features are 
extracted in different orientations for the training of the neuro-
fuzzy model.
Let P be the N*N co-occurrence matrix calculated for each sub-
image, then the features as given by Byer are as follows:

(a). Maximum Probability
f1=max i, j P (i, j) 

(b). Contrast 
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(c). Inverse Difference Moment (Homogeneity)
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(d). Angular Second Moment (ASM)
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(e). Dissimilarity

(f). Gray Level Co-occurrence Mean (GLCM)

(g). Variance

(h). Correlation Coefficient

Where 

(i). Entropy

VI. Neuro-Fuzzy Classifier
A neuro-fuzzy classifier is used to detect candidate circumscribed 
tumor. Generally, the input layer consists of seven neurons 
corresponding to the seven features. The output layer consists of 
one neuron indicating whether the MRI is a candidate circumscribed 
tumor or not, and the hidden layer changes according to the 
number of rules that give best recognition rate for each group 
of features. 
Figure below illustrates the implementation of fuzzy neuro logic 
for classification of cancer cell in given MRI image.

VII. Results & Analysis

A. Input Considerations
MRI images are taken as input. Different MRI samples are collected 
and given as input for the query phase. Database is a clustered 
database consisting of 60 distinct MRI images categorized into 
4 classes.
Any automated, computerized assessment of disease requires 
establishment of healthy norms against which a test subject can 
be compared. A high-quality, carefully designed image database 
of healthy subjects could be of value to many groups for creation 
of healthy atlases, for assessment of disease, and for evaluation 
of the effects of both gender and healthy aging. 
All images were screened for the presence of disease. Images 
include T1, T2, MRI, and diffusion tensor. We aim to make this 
database work efficiently for the classification of brain tumors. 
Early evaluation indicates significant differences between normal 
& affected MRI samples. 

VIII. Conclusion
This 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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