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ABSTRACT 

 One of the successful applications of image processing techniques is in the area of medical image 

processing. Introduction to sophisticated imaging devices coupled with advances in algorithms specific 

to medical image processing both for diagnostics and therapeutic planning is the key to wide popularity 

of image processing in this field. The clustering methods play an important role in image analysis and 

computer vision, since there are lots of image processing works based on image clustering. Because of 

great diversity and complexity of problems in medical image processing we always required new 

approaches. This project describes the application of soft and hard clustering in medical imaging, so 

called segmentation of image .Here soft clustering algorithm is used to provide partition of defected field 

.Even though final interpretation solely depends on medical professionals, The result of image 

segmentation is a set of regions that collectively cover the entire image, or a set of contours extracted 

from the image. Even with the help of K-mean clustering we can locate the infected area.  

KEY WORDS : Edge detection methods, Fuzzy Clustering by Matlab programming, 

Segmentation, Clustering methods. 

1. MOTIVATION 

 A major portion of information received by a human from the environment is visual. Hence 

processing visual information by computer has been drawing a very significant attention of the 

researchers over the last few decades. 

 The process of receiving & analyzing visual information by the human species is referred as to sight.  

Similarly  the process of receiving & analyzing visual information by digital computer is called digital 

image processing &scene analysis .the term image rather than picture is used here because the computer 

stores & processes numerical image of a scene. 

 Two broad classes of techniques processing & analysis have evolved in the field of digital image 

processing. Processing of an image includes improvement in its appearance & efficient representation. 

So the field contains not only feature extraction , analysis & recognition of images but also coding , 

filtering , enhancement & restoration .the entire process of image processing and analysis starting from 

the receiving of visual information to the giving out of description of the scene  
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1.1 AIM AND OBJECTIVES 

 Basic aim of our study is to analyze the medical image. In computer vision, segmentation refers to 

the process of partitioning a digital image into multiple regions. The goal of segmentation is to simplify 

and/or change the representation of an image into something that is more meaningful and easier to 

analyze. Image segmentation is typically used to locate objects and boundaries (lines, curves, etc.) in 

images. 

 The result of image segmentation is a set of regions that collectively cover the entire image, or a set 

of contours extracted from the image. Even with the help of K-mean clustering we can locate the infected 

area.  

 During the study following objectives were achieved: 

1 General analysis of the medical images.  

2 Determination of medical images through K-mean clustering. 

3 Creation of the False Color Composite image for the classified objects. 

1.2 SCOPE 

 There is a lot of scope of the analysis that we have done in our project; our analysis could be used 

for the purpose of monitoring the medical image. Medical imaging refers to the techniques and processes 

used to create images of the human body (or parts thereof) for clinical purposes (medical procedures 

seeking to reveal, diagnose or examine disease) or medical science (including the study of normal 

anatomy and function). 

 As a discipline and in its widest sense, it is part of biological imaging and incorporates radiology (in 

the wider sense), radiological sciences, endoscopy, (medical) thermography, medical photography and 

microscopy (e.g. for human pathological investigations). Measurement and recording techniques which 

are not primarily designed to produce images, such as electroencephalography (EEG) and magneto-

encephalography (MEG) and others, but which produce data susceptible to be represented as maps (i.e. 

containing positional information), can be seen as forms of medical imaging. 

 Diagnostic radiography designates the technical aspects of medical imaging and in particular the 

acquisition of medical images. The radiographer or radiologic technologist is usually responsible for 

acquiring medical images of diagnostic quality, although some radiological interventions are performed 

by radiologists. 

2. BACKGROUND OF MEDICAL IMAGE PROCESSING 

 Medical imaging refers to the techniques and processes used to create images of the human body (or 

parts thereof) for clinical purposes (medical procedures seeking to reveal, diagnose or examine disease) 

or medical science (including the study of normal anatomy and physiology). 
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 As a discipline and in its widest sense, it is part of biological.imaging and incorporates radiology (in 

the wider sense), radiologicalciences, endoscope, (medical) thermography, medical photography and 

microscopy (e.g. for human pathological investigations). 

2.1 MAGNETIC RESONCE IMAGING (MRI) 

 A magnetic resonance imaging instrument (MRI scanner), or "nuclear magnetic resonance (NMR) 

imaging" scanner as it was originally known, uses powerful magnets to polarise and excite hydrogen 

nuclei (single proton) in water molecules in human tissue, producing a detectable signal which is 

spatially encoded, resulting in images of the body. MRI uses three electromagneticfields: a very strong 

(on the order of units of teslas) static magnetic field to polarize the hydrogen nuclei, called the static 

field; a weaker time-varying (on the order of 1 kHz) field(s) for spatial encoding, called the gradient 

field(s); and a weak radio-frequency (RF) field for manipulation of the hydrogen nuclei to produce 

measurable signals, collected through an RFantenna. 

2.2 RADIOGRAPHIC 

 Two forms of radiographic images are in use in medical imaging; projection radiography and 

fluoroscopy, with latter useful for intraoperative and catheter guidance. These 2D techniques are still in 

wide use despite the advance of 3D tomography due to the low cost, high resolution, and depending on 

application, lower radiation dosages. This imaging modality utilizes a wide beam of x-rays for image 

acquisition and is the first imaging technique available in modern medicine. 

 Fluoroscopy produces real-time images of internal structures of the body in a similar fashion to 

radiography, but employs a constant input of x-rays, at a lower dose rate. Contrast media, such as 

barium, iodine, and air are used to visualize internal organs as they work. Fluoroscopy is also used in 

image-guided procedures when constant feedback during a procedure is required 

3. SEGMENTATION 

 In computer vision segmentation refers to the process of partitioning a digital image into multiple 

segments sets of pixels (Also known as superpixels). The goal of segmentation is to simplify and/or 

change the representation of an image into something that is more meaningful and easier to analyze.[1] 

Image segmentation is typically used to locate objects and boundaries (lines, curves, etc.) in images. 

More precisely, image segmentation is the process of assigning a label to every pixel in an image such 

that pixels with the same label share certain visual characteristics. 

 The result of image segmentation is a set of segments that collectively cover the entire image, or a 

set of contours extracted from the image (see edgedetection). Each of the pixels in a region is similar 

with respect to some characteristic or computed property, such as color, intensity, or texture. Adjacent 

regions are significantly different with respect to the same characteristic(s). 
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4. EDGE DETECTION METHODS 

 Edge detection is a well-developed field on its own within image processing. Region boundaries and 

edges are closely related, since there is often a sharp adjustment in intensity at the region boundaries. 

Edge detection techniques have therefore been used as the base of another segmentation technique [5]. 

 The edges identified by edge detection are often disconnected. To segment an object from an image 

however, one needs closed region boundaries. Discontinuities are bridged if the distance between the two 

edges is within some predetermined threshold. One such method is the edge linking method, Region 

growing methods 

 The first region growing method was the seeded region growing method. This method takes a set of 

seeds as input along with the image. The seeds mark each of the objects to be segmented. The regions are 

iteratively grown by comparing all unallocated neighboring pixels to the regions. The difference between 

a pixel's intensity value and the region's mean, δ, is used as a measure of similarity. The pixel with the 

smallest difference measured this way is allocated to the respective region. This process continues until 

all pixels are allocated to a region. 

5. FUZZY CLUSTERING 

5.1 Fuzzy Mathematical Recognition 

 In statistical a method of classification, basically probability of a pattern belongs to a class is 

determined. And then, the pattern is inferred to belong to a particular class for which this probability is 

maximum (in maximum likelihood approach). Determining probability means assigning some sort of 

uncertainty to the pattern with respect to classes. There is another method of assigning uncertainty to a 

pattern or object fuzzy membership function [Pal and Dutta Majumder (1986)]. Consequently, the 

method is called fuzzy mathematical pattern recognition. One of the most sidely used fuzzy recognition 

methods is clustering by fuzzy c-means algorithm, alternately called soft clustering as opposed to hard 

clustering by K-means algorithm [see Section 15.3] using decision theoretic approach . 

 Suppose there is a collection Φ  of n feature vectors corresponding to n objects or patterns, i.e. Φ  = 

{f0, f1, ...,fn–1} and c lasses, C0, C1, ..., Cc–1 where << n. Through hard clustering we generate a matrix 

U = {uik} of size c × n where  

 1. uikε  {0, 1} 

 2. 
c 1

iki 0
u 1−

= =∑ for k = 0, 1, ..., n–1 

 That means uik = 1 if feature vector fk is assigned to the class Ci; otherwise uik = 0. If we relax the 

first condition to .uikε [0, 1] what we yield is called soft clustering. uik is probability or fuzzy 

membership function that fk belongs to Ci. Here we consider fuzzy clustering as discussed below. 
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 The most common criteria used in fuzzy clustering is intra-class weighted distance. Suppose V is the 

set of cluster centres, i.e. V = {v0, v1, v2,, ...,vc–1} then optimum clustering may be obtained by 

minimizing the objective functions[7].  

  

n 1 c 1
m 2

m ik k i A
k 0 c 0

J (U,V; ) u || f v ||
− −

= =
Φ = −∑∑

     

where 
T

A|| x || x Ax=  is any inner-product norm. Optimal classification U* of Φ is taken from the pair 

(U*, V*) that corresponds to local minimum of Jm. Approximate optimization of Jm by the fuzzy c-

means algorithm is based on iteration through the following necessary condition [Bezdek (1981)] for its 

local extrema. 

Theorem 1: If DikA = ||fk–vi||A> 0 for all i and k, then(U, V) may minimize Jm only if, when m > 1, 
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for 0 < i < c –1. 

 Singularity occurs when one or more intra-class distances become zero, i.e. || fk – vi ||A=0 at any 

iteration. In that case (rare in practice) Equation (15.27) cannot be calculated. When this happens, assign 

zeros to each non-singular class and distribute non-zero memberships to the singular classes arbitrarily 

subject to the constraints 1 and (2). Corresponding algorithm may be described as follows [Pal and 

Bezdek (1995)]. 

Step 1: Choose initial cluster centres arbitrarily. Usually first c feature vectors are taken as initial cluster 

centres, i.e. 

 vi(0) = fi,   i = 0,  1, ..., c – 1 

 Set t = 1 and choose the matrix A. For Euclidean distance A is identity matrix. Choose also T, the 

maximum number of iterations allowed. 

 Step 2: Calculate 
(t )
iku  from 

( t 1)v −
 using Equation (15.27). 

 Step 3: Calculate 
(t )
iv  from 

(t )
iku  using Equation (15.28). 

 Step 4: Calculate error at t-th iteration as  

    
{ }( t ) ( t 1

t i i Ai
E max v v −= −
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 Step 5: If  tE ,> ε  a predefined error threshold, and t < T, then increment t and go to Step 2; 

else stop with U* = U(t) and V* = V(t). 

 Finally, degree of belongingness of a pattern to the classes may be ordered based on its membership 

values. Or, a pattern may be said to belong to a particular class if membership with respect to that class is 

maximum, which exceeds a decision threshold. 

6. RESULTS 

 The name MATLAB stands for matrix laboratory; it is define as a high-performance language for 

technical computing. It integrates computation, visualization, and programming in an easy-to-use 

environment where problems and solutions are expressed in familiar mathematical notation. 

 Typical uses of MATLAB include:- 

• Math and computation. 

• Algorithm development 

• Data acquisition 

• Modeling, simulation, and prototyping 

• Data analysis, exploration, and visualization  

• Scientific and engineering graphics 

• Application development, including graphical user interface building 

 In our project we will use MATLAB to perform segmentation process in medical image by using K-

mean clustering. 

 So we must operate the MATLAB as following sequences:- 

 (1) First, we open the MATLAB program and waiting until the main page appear. 

 (2) The main page of MATLAB consist of three sections (Command Window, Current Directory 

and Command History) which help us to perform our job, we will save our images. 

 The below image is of the joint which properly shows the degree of clustering in pass/fail indicator 

and same with the image of foot which is shown below.  
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7. CONCULSION 

 In this project an application of soft clustering theory of segmentation was presented .Image 

processing mainly plays supplementary role in computer vision when clustering theory is used 

.Clustering algorithms and rule base approaches plays a vital role  in designing new image processing 

algorithms. Segmentation remains as the measure application of fuzzy (soft clustering) concepts in image 

processing. Clustering algorithm based on soft and hard clustering employed for segmentation of X-ray 

visualize the reason as  fuzzy mathematical sets define over an image perfectly 

8.  FUTURE ASPECTS 

 X-rays can reveal the details of bones and teeth .Since Roentgen's discovery that X-rays can identify 

bony structures; X-rays have been developed for their use in medical imaging. Radiology is a specialized 

field of medicine that employs radiography and other techniques for diagnostic imaging. Indeed, this is 

probably the most common use of X-ray technology.  

 Image processing can be used to detect that disease which could not be detected by normal means. In 

normal case tumors of diameter .56cm could be detected but with the help of DIP tumors of width 

.55mm could be detected. Problems of hair fall and its growth could be detected and treated effectively. 

 Future development could be seen in the fields of automation, remote sensing, military application, 

information technology, meteorology, astronomy, criminology, etc.  

9. APPLICATIONS 

 Digital image processing and analysis techniques are used today in a variety of problems many 

application oriented image analyzers are available and are working satisfactorily in real environment the 

following are a few major application areas : 
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1. Office automation optical character recognition ; document processing cursive script 

recognition ; logo and icon recognition ; identification of address area on envelope ; etc. 

2. Industrial automation automatic inspection system ; non destructive testing ; automatic 

assembling process related to VLSI manufacturing ; PCB checking ; robotics ; oil and natural 

gas exploration  seismography , process control application etc. 
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