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Abstract – Medical image segmentation is an important step to extract an abnormalities regions such as tumor or 

lesion. This paper presents a segmentation method for medical image using texture information. The proposed method 

extracts the feature from gray level co-occurrence matrix. The filter then applied to extract area in the medical image 

that has specific matrix pattern. The method was tested on the MRI and CT images and the experiment results show 

the high accuracy of the method.  
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I. INTRODUCTION 

Medical image processing plays an important role in modern health care [1, 2]. Medical imaging refers to a 

number of techniques that can be used as non-invasive methods of looking inside the body. These techniques such 

as Computer  Tomography  (CT),  Magnetic Resonance  Imaging  (MRI)  and  Ultrasound  (US)  are  widely used 

for the diagnosis of anomalies like cyst, tumor. The use of medical imaging has enabled doctors to see inside a 

patient without having to cut them open. Medical imaging also helps doctors learn more about neurobiology and 

human behaviors. 

The most important step of medical image processing is image segmentation. Image segmentation is the process 

of partitioning an image into multiple segments. The goal of segmentation is to change the representation of an 

image into something that is more meaningful and easier to analyze. However, medical image segmentation has 

to face several main problems [3]. Firstly, the medical image may contain noise that can affect the intensity of a 

pixel such that its classification becomes uncertain. Secondly, the intensity of the images is non-uniformity where 

the intensity level of a tissue class varies gradually over the extent of the image. Third, the images have finite 

pixel size are subject to partial volume averaging where individual pixel volumes contain a mixture of tissue 

classes so that the intensity of a pixel in the image may not be consistent with any single tissue class. 

Many previous studies have focused on image segmentation method so solve these above problems, divided in 

unsupervised and supervised categories. Most of the unsupervised algorithms are cluster based and not dependent 

on training and training data. In clustering method, image pixels are grouped together using a set of descriptive 

features [4]. Clustering is the process of finding natural grouping clusters in multidimensional feature space. It is 

difficult because clusters of different shapes and sizes can occur in multidimensional feature space [5]. In the 

supervised category, we demonstrate to use Artificial Neural Network (ANN) based algorithms [6]. In case of 

ANN, learning is achieved by the adaptation of weights and bias of the neurons with respect to the training 

procedure - and training data. ANN has been widely used for segmentation and classification purposes in both 

supervised and unsupervised modes [7, 8]. For some typical applications, image segmentation using ANN does 

not give high accuracy, however, segmentation based on textural feature methods gives more reliable results; 
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therefore, texture-based analysis is extensively used in analysis of medical images [6, 9, 10]. This paper presents 

the method of medical image segmentation based on color and texture analysis. The features are extracted from 

gray level co-occurrence matrix and then filter applied to extract regions of interest from medical image. 

The rest of the paper is organized as follow: in section II, the description of texture information method is 

presented. The experiment results are given in section III and finally section IV concludes the paper. 

II. METHOD 

A. Texture Analysis 

Texture is considers as a function of the variation of pixel intensities which form repeated patterns and it is 

important property of digital images [11]. This properties can be used in several research including statistical and 

signal processing [12]. Statistical method measures the spatial distribution of the pixels using features extracted 

from first and second order histogram [11, 12]. There are two popular statistical methods, they are gray-level 

difference [13] and co-occurrence matrix [14]. These two methods got high accuracy when applied to the synthetic 

images but their performance is low when applied to the natural images unless these images are defined by uniform 

texture [11]. This paper adapt gray level co-occurrence matrix to extract the feature and use filter to segment the 

medical image. The segmentation diagram is illustrated in figure 1. 

 
Fig. 1. Diagram for texture image segmentation. 

B. Gray-level Co-occurrence Matrix 

Gray-level co-occurrence matrix (GLCM) is a statistical method of examining the texture that considers the 

spatial relationship of pixels in the image. The GLCM characterizes the texture of an image by calculating how 

often pairs of pixel with specific values and in a specified spatial relationship occur in an image. Then we create 

a GLCM, and then extracting statistical measures from this matrix. 

Consider I is a gray scale image, the GLCM is defined by a square matrix G of order N, where N is the number 

of gray level in the image. The ( , )thi j entry of G represents the number of occurrences the pixel with value i 

become adjacent to a pixel with value j [15, 16]. This matrix G will be normalized by dividing each element by 

the total number of co-occurrence pair in G. The adjacency can be defined to take place in each of the four 

directions (00, 450, 900, 1350). The Haralick texture features are calculated for each of these directions of adjacency 

[16, 17]. The texture features are calculated by averaging over the four directional co-occurrence matrices. 

Mathematically, the GLCM can be defined as: 
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where d= ( , )x y   is the displacement vector and M is the size of the image I. 
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Each element of GLCM is the number of times that two pixels with gray tone I and j are adjacent in distance d 

and direction . Figure 2 illustrates the process to generate the co-occurrence matrix for the offsets (00-[0 1]; 450-

[-1 1], 900-[-1 0], 1350-[-1 -1]) that are defined as one neighboring pixel in four directions. For 00 direction co-

occurrence matrix, the value is 2 (element (1, 3) in figure 2) because there are two neighborhood pixels (1, 3) of 

the input image. Also, the pixels (3, 1) will occur two times, which makes these matrices symmetric. Similarly, 

the three remained matrices are calculated [18]. 

 

Fig. 2. GLCM construction. (a) Original image, (b) 00, (c) 450, (d) 900, (e) 1350 

The filter is implemented to extract area that has specific matrix pattern by taking the standard deviation of the 

values of the input pixel’s 3-by-3 neighborhood. 

III. EXPERIMENT RESULTS 

The algorithm is applied on the medical images include MRI and CT image. Figure 3 shows the results of the 

abnormal parts of the brain was extracted from the image. 
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Fig. 3. Result on the MRI image. (a) original image, (b) GLCM, (c) binary mask, (d) segmented parts. 

Although the medical image contain a lot of noise, some morphologically techniques are used to the binary 

mask to reduce such noise. The texture method can extract exactly the abnormal part in the brain image. We have 

compared the performance of this algorithm with the k-means algorithm. 

 
Fig. 4. Image segmentation by k-means algorithm. (a) original image, (b) segmented image 

Figure 4 shows the result of image segmentation using k-means algorithm. Because the brain image has a lot 

of small areas with different intensity including noise and components of the brain, the k-means algorithm consider 

them as separated areas  

In figure 5, the result of the segmentation of CT image is presented. The algorithm extract the stain in the image. 

There are several stains in the image, but the algorithm extract only stain in light area, which is stain of interest. 

 
Fig. 5. Results on the CT Image. (a) original image, (b) GLCM, (c) binary mask, (d) segmented image. 
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Figure 6 shows the result of the CT image segmentation using k-means algorithm. Because the CT image has 

several areas with different intensity and stain, the k-means algorithm segmented the image into several areas 

depend on the intensity. 

 
Fig. 6. Figure 4. Image segmentation by k-means algorithm. (a) original image, (b) segmented image. 

IV. CONCLUSION 

This paper presented a segmentation method for medical image using texture information. The features was 

extracted from the gray level co-occurrence matrix. The method is no require the training process, so it makes the 

computation faster. A comparison between texture information and k-means method proved the accuracy and 

robustness of the texture method. 
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