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Abstract— Brain Tumor detection is one of the most crucial 

parts of saving human life. Human detection is prone to 

various errors.  Segmentation of tumours from healthy brain 

tissue is one of the most critical requirements of Biomedical 

Image Processing. There has been a continuous development 

of tools to detect and process medical images. For this paper, 

an algorithm has been devised to detect tumours and tested 

on the BRATS brain tumour database from patients to 

determine if accuracy level is maintained for all test subjects 

using an interface of GUI in Matlab. 
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I. INTRODUCTION 

A brain Tumor is a collection of abnormal cells in the brain. 

Brain Tumors has been a serious, deadly, and significantly 

impactful disease that can change an individual's life. There 

are different types of tumors. Nearly, 70 per cent of brain 

tumors are benign. There is a survival rate of 75 per cent 

approximately if detected and diagnose properly and at the 

right time. Therefore, it is very important for the patient so 

that the detection and visualization of the tumour.  

 There has been a development of the biomedical 

images for human studies and process these images to have a 

better idea and efficiency in detecting the diseases. All 

Biomedical images have their own set of features due to the 

complex human body. So, the image processing algorithm 

must understand the complexity to diagnose effectively.  

 Segmentation is very difficult in the case of the brain 

tumour as there is no predefined location, size, and shape. 

MRI image has four general types of imaging modalities: T1 

(T1 weighted image), T2 (T2 weighted image), T1C (T1 

weighted MRI after administration of contrast media) and 

FLAIR (Fluid Attenuated Inversion-Recovery image). Signal 

enhancements of tumours were primarily shown in T1C 

images after administration of contrast agent. Using FLAIR 

image allows us to better detect the brain tumour as bright 

signals of the Cerebrospinal fluid (CSF) are suppressed. 

Tumour appears to be in the brightest region in a grayscale 

image.  

II. OBJECTIVE:  

This work focuses on developing and implementing an 

algorithm for Segmentation of tumor tissue from the contrast-

enhancing and non-contrast-enhancing components of MRI 

images utilizing thresholding, morphological operations, and 

k-mean clustering.  

III. PROBLEM DEFINITION:  

Early and accurate detection of brain tumors are crucial. The 

manual analysis of MRI images is prone is error due to the 

tumors undefined size, shape and location. There is a 

requirement for enhancing the MRI images for a better view. 

The proposed paper used K-Map clustering Method to 

improve the quality of the image and thus, use image analysis 

techniques to detect the tumors 

IV. PROPOSED SYSTEM:  

This work utilizes MRI images of 3 patients to segment the 

tumor and compares the results with already segmented 

tumor or a golden mask to compute efficiency of algorithm. 

FLAIR image of MRI is used for non-contrast enhancing 

component, and T1 CE for the contrast enhancing 

component. 

 

V. PREPROCESSING OF DATA:  

The data in .nii format is first converted to .mat format for 

processing through MATLAB. Intensity of FLAIR and T1 

CE are normalized for all slices of the images. Based on 

percentile values, the FLAIR and the T1 CE images were 

thresholded to obtain corresponding binary masks.  Binary 

FLAIR masks are opened to remove unwanted elements 

using a structuring element. Using T1 CE mask obtained, 

original T1 CE image (non-normalized) is k-means clustered 

into 3 groups and 3rd cluster acts as new mask. New T1 CE 

mask is opened to remove unwanted elements using a 

structuring element. T1 CE and FLAIR masks are then added, 

and the resultant binary mask is compared to golden mask 
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using Dice coefficient. The masks obtained are then used for 

volume analysis by adding the volumes of all slides, 

calculated as mean of non-zero elements using FLAIR mask 

added to non-zero elements using T1 CE mask. With every 

slide, the intensities for the segmented tumor (from FLAIR 

and T1 CE) is stored into an array to get two final histogram 

at the end – one for FLAIR segmented tumor and another for 

T1 CE segmented tumor. 

A. Hardware Requirements: 

Computer Laptop/Desktop 

RAM 4 GB 

ROM 64 GB 

B. Software Requirements: 

Operating 

Systems 
Windows 10 

Technology 
K-Cluster Mapping, Machine learning 

and Image processing 

Software Matlab 2013b 

VI. RESULTS:  

The following figure shows two of the image slices for T1 CE 

and FLAIR for a patient, along with the mask obtained using 

the developed algorithm. 

          
Fig. 1: Figure shows a MRI-slice of T1 CE and FLAIR image for one patient and the final mask obtained using developed 

algorithm. 

        
Fig. 2: Figure shows another MRI-slice of T1 CE and FLAIR image for same patient as in Figure 1 and the final mask 

obtained using developed algorithm. 

 The dice coefficients obtained for all the patients 

were above 0.75 on the scale of 0 to 1 which indicates 

efficient detection of tumor. 

 However, since data varies with each patient, 

problems were faced with finding a functional threshold for 

most. As such, percentile value was used for thresholding. 

Few slides have high-intensity values all over the brain, 

resulting in lots of regions that, though bright, are not tumors, 

lowering the Dice coefficient.  

 
Fig. 3: Figure shows histogram of intensity values for the 

MRI-sliced FLAIR(left) and T1 CE (right) images for one 

patient. 

 The volume of the tumor was efficiently calculated 

based on total area covered by tumor for all slices which 

represents the different segments of human brain divided into 

slices for the MRI process. 

VII. CONCLUSION: 

Through this work, an algorithm was explored to automate 

segmentation of tumor. K-means clustering was utilized to 

develop the mask required for segmentation and by 

combining results from contrast-enhancing and contrast non-

enhancing components of MRI images, tumor was detected, 

and its volume is analyzed.  
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