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Abstract 

A brain tumor is an important and challenging area in the medical field. In the past few decades, brain 

tumor segmentation in Magnetic Resonance Image has become a prominent research area in medical 

image processing domain. We have many different algorithms for finding the tumor, but here we 

discussing most efficient algorithm, i.e., Index Position and Sized Based tumor detection. In the first 

phase, the algorithm gives the tentative location of the tumor. In the second phase, the exact tumor 

location is identified using Bounding Box method. Experimental results concluded that the proposed 

method has better tumor localization performance. 
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1. Introduction  

Medical Image Processing (MIP) plays a vital role in exploring the internal parts of the human 

body using Magnetic Resonance Imaging (MRI). The human body is made numerous cells, 

which renovates periodically to keep the body healthy. The controlled growth of these cells 

keeps the functioning of the body healthily. Conversely, when there is an uncontrolled growth of 

these cells, they divide into numerous cells to form a tissue mass called a tumor. There are two 

types of tumors. They are (1) benign and (2) malignant. Image segmentation phase in the Digital 

Image Processing (DIP) plays a significant role in identifying such suspicious tumor(s) in the 

brain image, which leads to making necessary precautionary medications to safeguard the human 

lives. 

There are two ways in which the brain tissues can be studied namely, MRI and Computer Axial 

Tomography (CAT) scan or simply CT scan. MRI has better performance than the CT scan 

regarding the visualization, localization and also in distinguishing the brain tissues from tumor 

regions. MRI uses radio waves to propagate through the human body and results in a three-

dimensional image(s) of the scanned part of the body. Figure 1 shows the MRI of the human 

brain without and with tumor regions.  
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2. Related Work 

The following section deals with the existing brain tumor localization and detection methods. 

Khawaja and Ahsan put forth that medical image processing is an emanating and most 

challenging field nowadays. Segmentation plays a significant role in the in digital image 

processing. It separates different regions in an image and thus allows for removing unwanted 

areas along with enhancing features of interest. Segmentation of MRI of brain regions is a 

challenging task. This paper investigates a pre-processing centric approach to segment the tumor 

region using the watershed algorithm in an MRI image. Image enhancement followed by noise 

reduction processes in pre-processing phase is used to enhance the quality of the image. The 

focus lies on the effects of altering pre-processing stages to avoid over-segmentation, a general 

limitation of watershed algorithms. The algorithm focuses on segmenting and extracts the tumor 

region by testing in the sagittal, axial and coronal slices of the brain image. The results exhibit an 

intriguing variety of numbers when studying the distribution of information within an image and 

help tune the overall performance of the process. 

   

Figure 1. MRI brain image without (healthy brain) and with tumor regions. 

Roy and Bhattacharyya suggested that with the availability of high precision MRI scanners helps 

in automatic clinical analysis of human brain for tumor detection. Cerebral cortex extraction 

from brain MR images is a challenging task due to its highly convoluted complex structures. In 

this paper, we first extract cerebral cortex from MRI using morphological approach. Next, we 

segment gray and white matters using DenSeg, a Density-based Segmentation/ clustering 

technique. We use publicly available IBSR datasets for experimentations and validation against 

manually segmented samples.  

Ari, Alpaslan, and Hanbay represented that in today's technology, computer-assisted detection 

applications has made a remarkable contribution to the medical field. Computer-assisted 

detection systems to aim to help radiologist about mass detection by using image processing 

systems. In this study, it's aimed to carry out mass detection process on the images of 3D brain 

MRI (Magnetic Resonance Imaging). The steps followed in this study are the stage of pre-

processing the stage of segmentation, identification of the areas of interests and identification of 

tumor. As a result of processing's in the stages of preprocessing and segmentation, obtained areas 

of interests are labelled, and attributes of these areas of interests are extracted during the stage of 

attributes extraction, and in the last stage, the areas of interests are identified as for whether they 
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are mass or not according to these attributes. With this method applied to 845 number of 

magnetic resonance image sections belonging to 13 patients, it has been achieved classification 

success with 86.39%. 

Chen-Ping Yu and Guilherme Ruppert proposed an automatic segmentation of brain tumor 

region in the MRI brain images. Due to the varying location and size of the tumor regions (either 

the primary or the metastatic tumors), the detection of tumors becomes a great challenge. This 

method detected the tumors regarding volumes ranging from 3 mm to 28,079 mm. When 

evaluated on 15 MRI brain images, resulted in the detection rate from 87.84% to 95.30%, with 

an average execution time of 3 minutes. Moreover, this approach has the potential to distinguish 

between the normal and abnormal brain tissues correctly. 

Sara and Sandabad suggested that the brain tumor identification process deals with the 

identification of the following features namely, (1) location, (2) Shape, (3) Location and 

interaction with the brain tissues. Clinical Tools brain's observation areas are now numerous, like 

X-ray scanner, magnetic resonance imaging (MRI), computed tomography and scintigraphy. 

Among these techniques, MRI is the increasingly used. This non-invasive technique exploits the 

magnetic properties of tissues and allows the observation of brain anatomy. The resulting image 

with high resolution allows the precise location of the various structures. MRI technology allows 

having digital images with image restoration "of the material" necessary for the implementation 

of processing and analysis algorithms that helps in the diagnosis of brain tumors. The real 

challenge is to detect the tumor area accurately. The objective of the proposed method is to 

localize and segment the tumor regions. There are two phases of the proposed method. They are 

(1) determining the threshold value using histogram analysis, and (2) detection and extraction of 

tumor region. The proposed method aims to locate the exact tumor region using the geometric 

properties. 

Mahmud and Abdullah proposed a method to detect and extract the tumor using DIP techniques. 

Initially, the method proceeded with the denoising and morphological operations followed by the 

segmentation process. The experimental results concluded that the proposed method detected the 

tumor region along with the affected area (tumor region). 

Megersa and Yehualashet represented that in brain tumor diagnosis, clinicians integrate their 

medical knowledge, and brain magnetic resonance imaging (MRI) scans to obtain the nature and 

pathological characteristics of brain tumors and to decide on treatment options. However, 

manually detecting and segmenting brain tumors in today’s brain MRI, where a large number of 

MRI scans taken for each patient, is tedious and subjected to inter and intraobserver detection 

and segmentation variability. The automated tumor detected mechanisms are required to have 

improved accuracy in determining the tumor region’s border and analyze its nature, then the 

human analysts. In our approach, an automatic brain tumor detection and segmentation 

framework that consists of techniques from skull stripping to detection and segmentation of brain 

tumors are proposed with fuzzy Hopfield neural network as its final tumor segmentation 
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technique. Through preprocessing, image fusion and initial tumorous slice classification, the 

final hybrid intelligent fuzzy Hopfield neural network algorithm based tumor segmentation, and 

tumor region detection and extraction is achieved. The proposed method is tested on various MR 

images including simulated and real, normal and tumorous. Quantitatively the method is 

validated against available ground truth using commonly used validation metrics. The final 

segmentation mean and standard deviation results in Jaccard similarity index, Dice similarity 

score, sensitivity, and specificity are 0.8569+/-0.0896, 0.9186+/-0.0638, 0.9480+/-0.0402 and 

0.9917+/-0.0387, respectively. Quantitative and qualitative segmentation result indicates the 

potential of the proposed framework. 

3. Materials and Methods               

Image acquisition 

Images are obtained using MRI scan, and these scanned images are displayed into 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 mat lab and displayed as a grey scale image of size 256 

*256. The entries of a grey scale image are ranging from 0 to 255, where 0 shows total black 

color and 255 shows pure white color. Entries between this range in vary in intensity from black 

to white.               

In this Index position and sized based tumor detection, firstly we converted original brain image 

into grey scale image. Here figure 1.1 shows the grey scale image. After converting grey scale 

image we applying morphological operations and algorithm are applied on brain image in 

circular motion .this will scan the entire image and give tumor location. If it contains tumors of 

different sizes, we able find the largest tumor, which contains high-intensity values.     

The proposed method uses the Bounding Box (BB) approach for the exact localization of the 

tumor region in the MRI brain image. Usually, the BB algorithm is used to extract the Region-of-

Interest (RoI). In the proposed method, the tumor region is referred as RoI, which is localized by 

the BB method in the pixel coordinates form specified by width and height coordinates. With 

these parameters, the BB is drawn over the RoI, i.e., the tumor region. The following pseudo-

code localizes the tumor region in the input MRI brain image. 

Input: MRI brain image 

Step 1: Read the input image 

Step 2: Convert the input image to grayscale image using the adaptive thresholding method. 

Step 3: Label the various regions in the input image. 

Step 4: After the labeling process, the solid regions are localized, and BB is fixed over it. The 

region inside the BB is termed as RoI. 

Step 5: The “area” is calculated for the regions localized by the bounding boxes. 

Step 6: The maximum area is the resultant tumor region. 

Output: The tumor region is localized using BB method. 
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Figure 2(a), (b), (c) and (d) shows the original input MRI brain image, fixing of BB, localizing 

the RoI and fixing the BB over the input image, respectively. The BB approach correctly 

localized the tumor region in the input MRI brain image, if there is the only tumor. In the case of 

more than one tumor, i.e., multiple tumors in the input image, only one tumor region (with the 

maximum area) alone is localized as tumor region and the rest of the tumors are left unlocalized. 

The proposed method needs refinement in localizing (all) the tumors in the input MRI brain 

image.                                         

4. Experimental Results 

The second method of the proposed approach is implemented in the MATLAB version 2014a 

installed on Intel I3 processor with 2 GB RAM. The brain images available on the Internet (with 

public access) were used for evaluation. Out of 101 images, randomly selected 20 images (5 

without tumors and 15 with tumors) were used for experimentation purpose. The performance of 

the proposed method was evaluated using the Equation 1. 

Tumor Detection Accuracy = (TP + TN) / (TP + TN + FP + FN)    (1) 

where, TP, TN, FP, and FN represents the True Positive (TP), True Negative (TN), False 

Positive (FP) and False Negative (FN), respectively. Out of 15 images (with tumors) used for 

evaluation purpose, even though all the 15 images with tumor regions were localized by the 

proposed method, only one tumor region was localized in two images where there was more than 

one tumor region (shown in figure 2 (d)). Thus, the tumor detection accuracy leads to 86.6% in 

the proposed BB approach. The proposed method has better performance than the existing 

method presented in [Ref-to-be-added]. 

Blob # Mean 
Intensity 

Area Perimeter Centroid Diameter 

# 1 253.8 964.0 110.0 52.3 35.0 
 

  
 

Figure 1.1 Original Brain Image Figure 1.6 Original Brain Image 

International Journal of Scientific Research and Review

Volume 7, Issue 7, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/86

ssc
Textbox



 

6 

 

  
Figure 1.2 Histogram for Original Brain 
Image 

Figure 1.7 Histogram for Original 
Brain Image 

 
 

Figure 1.3 Binary image for Original 
Brain Image 

Figure 1.8 Binary image for Original 
Brain Image 

  
Figure 1.4 Small Blobs Detected on 
Original Brain Image 
 

Figure 1.9 Small Blobs Detected on 
Original Brain Image 
 

  

Figure 1.5 Large Blobs Detected on 
Original Brain  

Figure 1.10 Large Blobs Detected on 
Original Brain 
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(a)                               (b)                          (c)            (d) 

Figure 2 (a) input image, (b) Fixing of BB, (c) Localizing the RoI (tumor region), (d) Fixing BB 

5. Conclusion 

Since brain diseases are dynamic and evolutionary, their detection, treatment will also progress 

based on the dynamic nature of the disease. The tumor detection technique in the brain is 

changing with the time. So the techniques which are applied for detecting the tumor must be 

reliable, robust. This paper describes Brain tumor segmentation and detection using Index 

Position, Sized based tumor detection and localizing the tumor region using BB method. 

Achieved results concluded that details about tumor-like location, area, perimeter, centroid, and 

diameter were determined, which makes the practitioner to explore the tumor easily. These 

results are quite efficient than the existing method. 
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