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ABSTRACT 

Image Segmentation is used for analysis, identification and extracting 

feature of image. It has been developed for detecting and classifying 

the brain tumor MRI images. The objective of this paper is to compare 

the different techniques of segmentation that is K-means and Fuzzy C- 

means clustering and thresholding techniques. This paper is based on soft computing tool 

system for detection of brain tumor tissue with accuracy. Soft computing tool comparing all 

segmentation techniques simultaneously this work will perform by job scheduler, job 

scheduler run process and give result at a time. It reduces the time analysis for detection of 

brain tumor image and shows different execution time and compare for their better 

performance.  

 

KEYWORDS: Brain tumor detection Algorithm, segmentation techniques, Soft Computing 

tool model. 

 

I. INTRODUCTION 

Image processing is a technique developed by computer and Information technology. There 

are several types of images light intensity (visual) image, range image (depth image) and 

nuclear resonance image (MRI). The focus of this concept is the use of image processing in 

tumor detection from the brain by Magnetic Resonance Imaging (MRI), For the brain tumor 

detection, Computed Tomography (CT) and Magnetic Resonance Imaging (MRI) are the 

prominent imaging techniques, but most of the experts prefer MRI over CT. MRI is a very 
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popular technique which is used in radiology to analyze internal structure of the body such as 

brain, kidney etc. 

 

The traditional method of tumor detection in MRI images is a manual inspection which 

provides variations in the results when analyzed by different experts, therefore, in view of the 

limitations of the manual analysis of MRI, there is a need for an automated system using soft 

computing technique that can produce globally acceptable and give accurate results.  

 

II. REVIEW OF LITERATURE 

There is enough amount of published literature available for the process of MRI images with 

the digital computer system using image processing techniques.  Most of the researcher used 

various image processing technique to detect and segmenting tumor from MRI images. A 

variety of algorithms were developed for segmentation of MRI images by using different 

tools and techniques.  

 

Fazli Wahid et al. (2016) he techniques proposed so far in the literature encompass 

shortcomings that affect the execution time and accuracy of abnormality detection. Our 

analysis in this paper found that there is severe need for more improvements in segmentation, 

performance, and accuracy for MRI images processing techniques. One of the way 

improvements in the performance may be achieved is by using Principle Component analysis 

(PCA), a very commonly known statistical technique used in data analysis.  

 

Deepa et al. (2016) proposed work of detection and identification of Brain tumor image. It 

gives the brief comparisons of the MRI and CT scan techniques of the image processing. 

 

Shah et al. (2016) This paper presents a comprehensive review of the state of the art methods 

for analysis of MRI images and methods for detection tumor from it. The review focuses, 

specifically, on important phases of MRI image analysis like feature extraction, segmentation 

and classification techniques. The challenges while processing brain MRI images as well as 

merits and demerits of existing methods for tumor analysis have been discussed.  

 

Merlin et al. (2016) This method for detection of range and shape of tumor in brain MR 

image using embedded system it reduces the time analysis for detection of brain tumor. 
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Neeta et al. (2016) They have proposed brain tumor detection system based on MRI image as 

input. Pre-processing is performed on this MRI scanned image. Pre-processing includes 2 

phases i.e. RGB to Grey scale image conversion and second one is use of median filter. 

 

Ruchita et al. (2016) The prime objective of this paper is to compare the different technique 

which is used for the segmentation. This paper compares K-means and Fuzzy C means 

clustering image segmentation algorithm. The time required of FCM is greater than K-means. 

Thus FCM is more suitable for application where accuracy is more important than timing as 

in the medical diagnosis. Through FCM have greater accuracy but it is still less. So, to 

increase this segmentation accuracy we can use the optimization technique.  

 

Neha et al. (2016) The objective of this paper is to study various segmented method 

implemented using MATLAB and to compare accuracy of each. Statistical 

Analysis/Findings: Preprocessing is required for better segmentation, as it removes noise and 

makes images having equal attribute so that accuracy to segment can be increased. 

 

Riyazul Haque et al. (2016) This paper presents an analysis of various proposed methods for 

segmenting an MRI image which relatively take lesser time than manual process to detect and 

extract the brain tumor and detecting the particular boundary of the region containing a 

distinguished brain tumor that is a complex difficulty and must be addressed since it applies 

to many medical modalities and tumor categories. 

 

Samriti et al. (2016) The main objective of this paper is to delay using watershed and contrast 

technique. In this paper we are using Image Segmentation method. We have used a hybrid of 

two different techniques, i.e. Watershed and Contrast Technique. This technique is well 

suited for detection of tumor in the image. This segmentation method gives high accuracy as 

compare to other methods. 

 

Riddi et al. (2015) This study, the overview of various segmentation methodologies is 

explained. In spite of huge research, there is no universally accepted method for image 

segmentation, as of the result of image segmentation is affected by lots of factors. Thus there 

is no single method which can be considered good. All methods are equally good for a 

particular type of image. Due to this, image segmentation remains a challenging problem in 

image processing. 
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III. RATIONALE STUDY 

In this work propose for segmentation of MRI image. I will be use unsupervised 

segmentation techniques namely image segmentation through k-means and c-means 

clustering algorithms and segmentation using histogram technique. The problem of 

unsupervised learning for gray scale image and color image has been studied using several 

different methods. It makes the MRI-scan images an ideal source for detecting; identifying 

and classifying the right infected regions of the brain. K-Means clustering and fuzzy C-means 

clustering techniques are used for the purpose of segmentation of brain tissue classes which is 

considered efficient and effective for the segmentation of an image. Thresholding with 

morphological operations method allows the segmentation (detection) of tumor tissue with 

high level accuracy and reproducibility comparable to clustering segmentation methods. Most 

of the current conventional diagnosis techniques are based on human experience in 

interpreting the MRI-scan for judgment; certainly this increases the possibility to false 

detection and identification of the brain tumor. The segmentation of brain tissue in the 

magnetic resonance imaging is also very important for detecting the existence and outlines of 

tumors. But, the overlapping intensity distributions of healthy tissue, tumor, and surrounding 

edema makes the tumor segmentation become a kind of work full of challenge. On the other 

hand, applying digital image processing ensures the quick and better detection of the tumor 

with the help of unsupervised segmentation techniques using soft computing. In which 

automated comparative study is run and gives result at same and different execution time. 

 

IV. OBJECTIVES 

One of the most effective techniques to extract information from complex medical images 

that has wide application in medical field to detection of noise from image through the 

segmentation process.  

 

Detection of effected area is risk analysis. The main objective of the image segmentation is to 

partition an image into mutually exclusive and exhausted regions such that each region of 

interest is spatially contiguous and the pixels within the region are homogeneous with respect 

to a predefined criterion. Widely used homogeneity criteria include values of intensity, 

texture and are analyzed easily. Segments with their, color, range, surface normal and surface 

curvatures. Color-based segmentation using K-means clustering for brain tumor detection has 

been proposed, in which better results were obtained using the developed algorithm than that 

in other edge detection algorithms. K-means is one of the simplest unsupervised learning 
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algorithms that solve the well known clustering problems. The procedure follows a simple 

and easy way to classify a given data set through a given no. of clusters. K mean is the 

unsupervised algorithms that solve clustering problem. K-Means clustering forms a specific 

number of flat, disjoint clusters. The procedure for k-means clustering algorithm is simple 

and easy way to segment the image using basic knowledge of cluster value. 

 

The fuzzy c- means (FCM) clustering algorithm has also been used in image segmentation. 

The fuzzy c- means (FCM) clustering algorithm uses an iterative optimization of an objective 

function based on a weighed similarity measure between the pixels in the image and each of 

the c-cluster centers. The use of a clustering analysis is to split a given objects into a cluster 

or set of data, which shows a group or subsets. 

 

V. METHODOLOGY 

There are different types of method to achieve the goal of image processing. Digital Image 

Processing is the use of computer algorithms to perform image processing on digital image. 

 

In machine learning techniques, where computer is used to segment desired part of an image 

from its background, there can be broadly two types of algorithm. These are unsupervised 

and supervised algorithms. 

 

Unsupervised Algorithms are such algorithms where no information is previously available to 

generate membership function of any class in image. Clustering is unsupervised learning 

which refers to finding some hidden structure in image. Such unsupervised learning can be 

implemented by methods like clustering (e.g., k-means, fuzzy c-means clustering and 

hierarchical clustering) and neural network models. 

 

Supervised algorithm is task of deducing a function from training data. Such training data are 

input images and a desired output. Here training data are analyzed through some functions 

and are compared with images which are testing images. The inferred function calculates the 

correct value for any valid input image. 

 

In this propose a Soft Computing Model, it is one of the algorithm in which we are trying to 

calculating the segmentation techniques for expected outcomes. 
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Fig. 1: Soft Computing Model. 

 

There are some major steps in the proposed approach. Input image, noise filter, Feature 

selection, Feature extraction and Classification. 

 Step 1: Input Image. 

 Step 2: It is must to remove the noise from image. Each image is first applied with 

denoising technique. 

 Step 3: The proposed algorithm starts by reading the input image, converting it to grey 

scale image.  

 Step 4: Feature selection 

 Step 5: Feature extraction, the tumor is extracted from the MR image, its exact position 

and some features also determined. 

 Step 6: Then applying image segmentation techniques for extracting the Region of 

Interest (ROI) with (soft computing) parallel computing approaches. Soft computing tool 

run all technique simultaneously. Soft computing tool compare performance of clustering 

techniques, that is Fuzzy c-means and Fuzzy k-means. The accuracy of Fuzzy clustering 

algorithm is higher than k-means. It is the combined approaches namely K-means 

clustering, fuzzy C-means clustering. It is simple and fast algorithm. This algorithm is 

more robust to noise and provides better segmentation quality.  

 Step 7: Calculating execution time. 

 Step 8: Expected outcomes, compare all execution time at the end of the process.   

 Step 9: Result.  
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A. UNSUPERVISED IMAGE SEGMENTATION TECHNIQUES 

As discussed in last section unsupervised image segmentation technique is used to derive 

some hidden data from image, there has been lots of methods derived so far to segment image 

into non-overlapping clusters. Some of these techniques are discussed below: 

There has been significant research attempt intended for on the way to methods for 

unsupervised brain tumor segmentation in MR images that do not utilize an anatomic idea 

determine. Rather than dividing the image along anatomically significant features these 

techniques divide images into homogeneous areas using image based characteristics such as 

intensities and/or textures and clustering is one process to do this. These techniques will not 

be enclosed in huge feature since there are major difficulties to this kind of approach. These 

comprise the realities that (1) number of areas often requires to be pre-specified, (2) tumors 

can be separated into multiple areas, and (3) tumors may not have evidently distinct intensity 

or textural boundaries. 

 
Sample Brain Image

 

Fig. 2: Input Image. 

 
Noiseless Brain Image After Applying Wiener filter

              

Gray Scale Image

 

Fig. 3: Remove noise.         Fig. 4: Gray Scale Image. 

 
Segmented Image

            

Tumor affected region of Brain

 

Fig. 5: Segmentation.       Fig. 6: Resultant image. 

 

Apply this process into one image and take more image for better performance. 
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VI. EXPECTED  OUTCOMES 

Unsupervised learning is an effective method of partitioning image and gives better result in 

the brain than supervised learning. Brain tumor detection using region base and with 

unsupervised learning detection technique is proposed. Co-processing is done by soft 

computing, it reduce the execution time to enhance the input MRI scan image. Brain tumor 

area is detected by using region growing segmentation and Brain tumor boundary is detected 

by using edge based segmentation. Segmentation detection will give exact and clear 

boundaries or edges. Working with risk analysis to identify area of tumor with the basis of 

it’s intensity value with thresholding technique. On the basis of literature survey, it is found 

that manual brain image analysis for brain tumor detection is a time taking task, so need to 

reduce the execution time with co-process computing. 

 

VII. CONCLUSION 

In this work, three different unsupervised image segmentation methods for detecting tumor 

region of brain MRI images has been designed and implemented with the help of soft 

computing in MATLAB Tool. It is important to detect and identification of that cell has been 

injured in human body and remove that problem, so improve the quality of MRI images, to 

achieve better quality image from co-process technique and accuracy will obtained in the 

final outcome depends on handing out of each step. For each step, there are numerous 

methods available. I investigated all these techniques to identify a method of soft computing 

that can provide superior accuracy and determine the best medical images and capability of 

improve the diagnosis.  However, this paper presents a comprehensive review of the methods 

and techniques used to detect brain tumor through MRI image segmentation and capability of 

improve the error free image and less time required for accurate result. 
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