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Abstract— This paper concerns with the concept of matrix 

theory techniques to analyze the images of various kinds.  

Concept of fuzzy also plays a very important role in image 

processing.  Various types of images and process of fuzzy 

image processing is presented based on the concept of 

matrix. This shows that the concept of fuzzy logic gives the 

accurate images. Some examples are given to explain the 

concept. MATLAB is used to explain the concept 

experimentally. 

Key words: Image Processing, Fuzzy, Matrix Theory and 

Edge Detection 

I. INTRODUCTION 

Image processing has become an integrated part of modern 

industrial manufacturing systems, mostly used in a variety 

of manual, semi- and automatic inspection processes. 

Modern time is an era of technology in which we now 

believe in the vision based intelligence. This process 

structured into three parts, the first one is to explain or give 

an introduction to digital image processing. 

The second one is a fuzzy logic and also covers all 

the range that is given under the technologies which is used 

in the fuzzy image processing example: image sensor. And 

the final one is fuzzy logic which can be used to some logic 

methods in the image processing method. The fuzzy logic is 

a logic, which is used in applications of artificial 

intelligence and some expert systems. 

The Classical logic that is Boolean depends only on 

0 or 1, it is also depends upon a lot of relationships, while 

there are other relationships where the position that it can be 

considered partly true or partly wrong at the same time. 

The definition of fuzzy logic is a technique through 

which determine the degree of affiliation or degree of 

health, which is the extent of grades between right and 

wrong. The representation and processing of fuzzy image 

processing depends upon the selected fuzzy technique and 

the problem to be solved. 

II. PRELIMINARIES 

Main concepts in image processing are given as follows: 

 Edge Detection 

 Noise Detection and Removal 

 Segmentation 

 Geometric measurement 

 Scene analysis (Region Labeling). 

A. Image Processing 

The processing of digital images by means of digital 

computer is called digital image processing. Pixel is the 

term used most widely to denote the elements of a digital 

image. The most commonly used image processing 

algorithms like, 1) Filtering, 2) Morphological Operations, 

3) Convolution, and 4) Edge detection. A digital image is a 

representation of a two-dimensional image as a finite set of 

digital values, called picture elements or pixels, Pixel values 

typically represent gray levels, colors, heights, opacities etc. 

B. Types of Images 

1) Binary Image: 

 It is the values of the image is zeros or ones and either 

black or white. 

2) Gray Scale Image: 

 This represents the kind of images on the basis of a single 

color of the image or the so-called (Monochrome).It has 

information just about lighting not about colors of image. 

3) Color Image: 

 Color image has a specific model consists of (3 Band) every 

Band represent one color and every color referred to it's by 

specific representation it is red- green-blue,(RGB) . Each 

color takes 8-bit, so each color image has a 24-bit. 

4) Multi Spatial Image:  

It’s consist of Gradients of colors. 

C. Segmentation using Fuzzy Logic 

The following points give a brief overview of different 

fuzzy approaches to image segmentation:- 

1) Fuzzy Clustering: 

Algorithms Fuzzy clustering is the oldest fuzzy approach to 

image segmentation. Algorithms such as fuzzy c-means 

(FCM) can be used to build clusters (segments). The class 

membership of pixels can be interpreted as similarity or 

compatibility with an ideal object or a certain property. 

2) Fuzzy Rule Based Approach: 

If we interpret the image features as linguistic variables, 

then we can use fuzzy if-then rules to segment the image 

into different regions. A simple fuzzy segmentation rule 

may seem as follows: IF the pixel is dark AND its 

neighborhood is also dark AND homogeneous THEN it 

belongs to the background. 

3) Fuzzy Intregals: 

 Fuzzy integrals can be used in different forms: 

Segmentation by weighting the features. 

 Segmentation by fusion of different sensors. 

4) Measures of Fuzziness and Image: 

Measures of fuzziness (e.g. fuzzy entropy) and image 

information (e.g. fuzzy divergence) can be also used in 

segmentation and thresholding tasks. 

5) Fuzzy Geometry: 

Fuzzy geometrical measures such as fuzzy compactness and 

index of area coverage can be used to measure the 

geometrical fuzziness of different regions of an image. 

D. Fuzzy Approach 

Fuzzy logic (FL) is an easy and convenient approach for 

mapping an input space to an output space. In other words, 

mapping inputs to their corresponding outputs, such as in a 

general PR system where the inputs can be the patterns and 

outputs are the classification classes. Applying a FL 
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approach to an image processing system brings FL 

properties such as: 

 great flexibility, due to the ease of modifying or adding 

more functionality to the system; 

 great tolerance of imprecise data; 

 experience of human experts can be used as a 

scaffolding for FL; 

 FL is based on natural language; natural language has 

evolved over the centuries to be convenient, easy and 

efficient, therefore it is safe to assume that FL is also 

easy to use when compared to other methods such as 

NNs. 

FL is based on common sense statements. Natural 

language that has meaning both to the human user and the 

machine is used by FL as a technique to bridge the gap 

between people and machines. The proposed architecture 

consists of two Mandami-type fuzzy filtering modules and 

two feature extraction units. 

III. EXAMPLE 

Image segmentation process is illustrated by using 

MATLAB. 

A. Detecting a Cell using Image Segmentation 

An object can be easily detected in an image if the object 

has sufficient contrast from the background. We use 

MATLAB tools to detect a prostate cancer cell by using 

Image segmentation process. 

 Step 1: Reading Image 

 Step 2: Detecting Entire Cell 

 Step 3: Smoothening the Object 

1) Step 1: Read Image: 

Read in the cell.tif image, which is an image of a prostate 

cancer cell. 

I =imread('cell.tif'); 

 
2) Step 2: Detect Entire Cell: 

Two cells are present in this image, but only one cell can be 

seen in its entirety. We will detect this cell. Another word 

for object detection is segmentation. The object to be 

segmented differs greatly in contrast from the background 

image. Changes in contrast can be detected by operators that 

calculate the gradient of an image. 

The gradient image can be calculated and a 

threshold can be applied to create a binary mask containing 

the segmented cell. First, we use edge and the Sobel 

operator to calculate the threshold value. We then tune the 

threshold value and use edge again to obtain a binary mask 

that contains the segmented cell. 

[junk threshold] = edge(I, 'sobel'); 

fudgeFactor = .5; 

BWs = edge(I,'sobel', threshold * fudgeFactor); 

figure, imshow(BWs), title('binary gradient mask'); 

 
3) Step 3: Smoothen the Object: 

Finally, in order to make the segmented object look natural, 

we smoothen the object by eroding the image twice with a 

diamond structuring element. We create the diamond 

structuring element using the strel function. 

seD = strel('diamond',1); 

BWfinal = imerode(BWnobord,seD); 

BWfinal = imerode(BWfinal,seD); 

figure, imshow(BWfinal), title('segmented image'); 

 

IV. FUTURE SCOPE 

1) To optimize the FLS, by fusion of other intelligent 

techniques like GA, ANN, PSO and / or ACO etc. 

2) To be designed using type-2 FS with expectation of 

better response. 

3) Presently, edge thickness is more than desirable. One 

can improve it by optimization of various fuzzy 

parameters. 

4) Further the size of mask can be increased from 2x2 to 

3x3 or 4x4 and accordingly more rules can be set and 

results can be compared w.r.t. mask size. 

5) In our technique, the image is first to be converted into 

gray image. This limitation can be eliminated and 

algorithm can be applied directly to color images, and 

the detection would then become significantly more 

complex. 

file:///C:/Program%20Files%20(x86)/MATLAB/R2009a/toolbox/images/imdemos/html/ipexcell.html%231
file:///C:/Program%20Files%20(x86)/MATLAB/R2009a/toolbox/images/imdemos/html/ipexcell.html%237
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V. CONCLUSION 

Present day applications require various kinds of images as 

sources of information for interpretation and analysis. When 

an image is converted from one form to another (such as 

digitizing, scanning, transmitting, storing, etc.) degradation 

occurs. Hence the output image has to undergo a process 

called image enhancement, which consists of a collection of 

techniques that seek to improve the visual appearance of an 

image. 

Image enhancement is basically improving the 

interpretability or perception of information in images for 

human viewers and providing „better‟ input for other 

automated image processing systems. Classical and artificial 

intelligence methods have been investigated in the context 

of image analysis. As shown, once the X-ray image is 

segmented, irrespective of the method used, the result needs 

to be further analyzed. Each object is extracted and analyzed 

and a decision needs to be taken whether that object 

represents a normal part of the product or a defect. 

This paper concerns with a fuzzy-logic approach 

for the automatic analysis of the segmented objects. 
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