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Abstract 

This paper presents a method for detection of brain tumor from Magnetic Resonance Imaging (MRI). MRI is basically used in 
the biomedical to detect and visualize finer details in the internal structure of the body. This technique is basically used to detect 
the differences in the tissues which have a far better technique as compared to computed tomography (CT). So this makes this 
technique a very special one for the brain tumor detection. CT images which are used to ascertain the difference in tissue density 
and MRI provide an excellent contrast between various tissues of the body. Pre-processing includes image resizing, conversion to 
gray, image is enhanced in the way that finer details are improved and Text-Noise is removed from the image. Threshold 
segmentation is one of the simplest segmentation methods. The input gray scale image is converted into a binary format. 
Watershed Segmentation is one of the best methods to group pixels of an image on the basis of their intensities. The purpose of 
the morphological operators is to separate the tumor part of the image. Now only the tumor portion of the image is visible, shown 
as white color. 
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1. INTRODUCTION 
The brain is the anterior most part of the central nervous system. The location of tumors in the brain is one of the factors 
that determine how a brain tumor effects an individual's functioning and what symptoms the tumor causes. Brain tumor is 
an abnormal growth caused by cells reproducing themselves in an uncontrolled manner. Magnetic Resonance Imager 
(MRI) is the commonly used device for diagnosis. In MR images, the amount of data is too much for manual 
interpretation and analysis. During past few years, brain tumor segmentation in magnetic resonance imaging (MRI) has 
become an emergent research area in the field of medical imaging system. Accurate detection of size and location of brain 
tumor plays a vital role in the diagnosis of tumor. An efficient algorithm is proposed for tumor detection based on 
segmentation and morphological operators. Firstly quality of scanned image is enhanced and then morphological 
operators are applied to detect the tumor in the scanned image. 
Accurate measurements in brain diagnosis are quite difficult because of diverse shapes, sizes and appearances of tumors. 
Tumors can grow abruptly causing defects in neighboring tissues & also it affects the healthy tissues. Then we will 
develop a technique of 3D segmentation of a brain tumor by using segmentation in conjunction with morphological 
operations. 
 
2. TYPES OF TUMOR: 
The word Tumor is a synonym for a word neoplasm which is formed by an abnormal growth of cells Tumor is something 
totally different from cancer. There are total three common types of tumor and they are as follows: 
  1) Benign; 
 2) Pre-Malignant;  
3) Malignant (cancer can only be malignant).[1] 
1)  Benign Tumor:  
A benign tumor is a tumor is the one that does not expand in an abrupt way; it doesn’t affect its neighboring healthy 
tissues and also does not expand to non-adjacent tissues. Moles are the common example of benign tumors. 
2)  Pre-Malignant Tumor: 
Premalignant Tumor is a precancerous stage, considered as a disease, if not properly treated it may lead to cancer. 
3)  Malignant Tumor: 
Malignancy (mal- = "bad" and -ignis = "fire") is the type of tumor, that grows worse with the passage of time and 
ultimately results in the death of a person. Malignant is basically a medical term that describes a severe progressing 
disease. Malignant tumor is a term which is typically used for the description of cancer.  
Brain tumor cells have high proteinaceous fluid which has very high density and hence very high intensity, therefore 
watershed segmentation is the best tool to classify tumors and high intensity tissues of brain. The Segmentation of an 
image entails the division or separation of the image into regions of similar attribute. The segmentation of brain tumor 
from magnetic resonance images is an important but time-consuming task performed by medical experts.[4] The digital 
image processing community has developed several segmentation methods. Four of the most common methods are:  

 Amplitude Thresholding, 
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 Texture Segmentation, 
 Template Matching, and  
 Region-growing Segmentation.  

It is very important for detecting tumors, edema and necrotic tissues. These types of algorithms are used for dividing the 
brain images into three categories: 

 Pixel based 
 Region or Texture Based 
 Structural based. 

 
3. PROPOSED METHODOLOGY 
One of the main cause for increasing mortality among children and adults is brain tumor. It has been concluded from the 
research of most of the developed countries that number of peoples suffering and dying from brain tumors has been 
increased to 300 per year during past few decades.The National Brain Tumor Foundation (NBTF) for research in United 
States estimates the death of 13000 patients while 29,000 undergo primary brain tumor diagnosis. This high mortality 
rate of brain tumor greatly increases the importance of Brain Tumor detection. Hence the MRI, 3D, Image Segmentation, 
Watershed & Morphological Operators are the fundamental problem of Tumor Detection. Image Segmentation is 
performed on the Input Images.  
Following are the Steps of Tumor Detection:- 
               
A. Image Acquisition: Images are obtained using MRI scan and these scanned images are displayed in a two 
dimensional matrices having pixels as its elements. These matrices are dependent on matrix size and its field of view. 
Images are stored in Image File and displayed as a gray scale image. The entries of a gray scale image are ranging from 0 
to 255, where 0 shows total black color and 255 shows pure white color. Entries between these ranges vary in intensity 
from black to white. 
 
B. Pre-Processing Stage: In this phase image is enhanced in the way that finer details & they can give best possible 
results.  Three methods are used: 
1) Text Removal: In this phase all unwanted text-noise will be removed. 
2) Noise Removal: Many filters are used to remove the noise from the images. 
3) Image Sharpening: It will help us to detect the boundary of the tumor. 
 
C. Processing Stage: 
1) Segmentation: 
Image segmentation is based on the division of the image into regions. Division is done on the basis of similar attributes. 
Similarities are separated out into groups. Basic purpose of segmentation is the extraction of important features from the 
image, from which information can easily be perceived. Brain tumor segmentation from MRI images is an interesting but 
challenging task in the field of medical imaging.[7] 

 
Fig 1 : Steps Of Tumor Detection 
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D. Post-Processing Stage: 
In processing segmentation is done using following methods: 
 
1) Threshold Segmentation: Threshold segmentation is one of the simplest segmentation methods. The input gray scale 
image is converted into a binary format. The method is based on a threshold value which will convert gray scale image 
into a binary image format. The main logic is the selection of a threshold value. [7],[9] 
2) Watershed Segmentation: It is one of the best methods to group pixels of an image on the basis of their intensities. 
Pixels falling under similar intensities are grouped together. It is a good segmentation technique for dividing an image to 
separate a tumor from the image. [14] 
3) Morphological Operators: Morphological operators are applied after the watershed segmentation. Some of the 
commands used in morphing are given below:  

 Strel: Used for creating morphological structuring element;  
 Imerode ():  Used to erode (Shrink) an image;  
 Imdilate (): Used for dilating (filling, expanding) an image.[11] 

 
4. EXPERIMENTAL OUTCOMES 
First of  input image is shown here, Fig 2. shows input image which has brain tumor. 
 

 
Fig 2. Input Brain image 

 
Text Removal is applied on Input Image- all unwanted text will be removed. MRI scan images may contain some text 
such as Fig 3. first image in sample. 
 

 
Fig 3: (a) Image with Text Noise (original)  (b) Image without Text Noise (result) 

 
Noise Removal is applied on Input Image- all unwanted noise will be removed. MRI scan images may contain some noise 
such as Fig 4. First image in sample. 
 

  
Fig 4: (a) Image with  Noise (original)  (b) Image without  Noise (result) 
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In Processing Stage Segmentation is performed on the Input Images. In Threshold Segmentation, the input gray scale 
image is converted into a binary format. After Watershed Segmentation is performed which is only normally used for 
checking output rather than using as an input segmentation technique because it usually suffers from over segmentation 
and under segmentation. After converting the image in the binary format, some morphological operations are applied on 
the converted binary image. The purpose of the morphological operators is to separate the tumor part of the image. Now 
only the tumor portion of the image is visible, shown as white color. Morphological operators are applied after the 
watershed segmentation. Results are shown in following fig 5. 
 

 
Fig 5. Segmentation Image (result) 

 
Output Image: 
Tumor is displayed as white portion in the image. Fig 6. Shows the output image. 
 

 
Fig 6: Tumor Detected As White Portion 

 
5. CONCLUSION 
This research was conducted to detect brain tumor using medical imaging techniques. The main technique used was Text-
Noise Removal & segmentation, which is done using a method based on threshold segmentation, watershed segmentation 
and morphological operators. The proposed segmentation method was experimented with MRI scanned images of human 
brains: thus locating tumor in the images. Samples of human brains were taken, scanned using MRI process and then 
were processed through segmentation methods thus giving efficient end results. 
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