
 
 
 

36 Page 36-52 © MANTECH PUBLICATIONS 2020. All Rights Reserved 

 

Journal of Research in Image and Signal Processing 

Volume 5 Issue 1 

 

 
Classification and Detection of Brain Tumor by using GLCM 

Texture Feature and ANFIS 

 

Pravin R. Kshirsagar1, Arpit D. Yadav2, Kirti A. Joshi3, Pranav Chippalkatti4, 

Rinali Y.Nerkar5 

Professor & Head1, Up Grad, AI & ML Reseracher2, Assistant Professor4, Research Scholar5 

Corresponding Author’s email id: pravinrk88@yahoo.com1 

DOI: http://doi.org/10.5281/zenodo.3764674 

 

Abstract 

With the motivation behind conclusion and discovery of Brain Tumor as 

it is a standout amongst the most unsafe Neurological Disorder. This 

Neurological Disorder must have precise location and in beginning time 

with the goal that specific treatment diminishes its unsafe impact on 

human body. Presently days the procedure or system which utilized is 

extremely tedious process and there might be odds of human blunder. 

With a specific end goal to expel such disadvantages, a hybridized 

approach was utilized for characterization of brain tumors which gives 

more exact. In the proposed work Neural Network utilized for location 

and characterization of Brain tumor. The objective of this work was to 

make precise not strides which encourage distinguishing as well as 

arranging the Brain tumor early and precisely. Keeping in mind, the end 

goal to acquire the required outcome works done in three stages to be 

specific Pre-preparing, Feature Extraction and Classification. Pre-

preparing strategy incorporates Gaussian filtering to expel noise, image 

segmentation and Image enhancement process. GLCM (Gray Level Co-

event Matrix) system is utilized for the Feature extraction. Different 

texture features are extracted from images like Homogeneity, Contrast, 

Angular Second moment, Entropy, Energy and so on. Neuro-Fuzzy 

classifier is utilized for the characterization reason. ANFIS system is 

utilized as a part of this proposed work. This Technique orders the 
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picture and tumor type. In this proposed procedure 99.3% precision is 

gotten. 

 

Keywords: - Brain tumor, ANFIS, GLCM texture features, ANN, Neuro-

Fuzzy, Gaussian filter, MRI 

 

INTRODUCTION 

Brain tumor is an uncontrollable and 

abnormal growth of cells in the brain. 

Brain Tumors are of two types-primary or 

benign brain tumors and metastatic or 

malignant brain tumors. Primary brain 

tumors start and spread only in the brain. 

Metastatic brain tumors can initiate 

somewhere in the body as cancer and 

extend to the brain. 

 

Figure 1 below shows different types of 

brain tumor 

 

 

Fig 1 Flow chart for types of Brain 

Tumor 

 

Various methods, which are available in 

diagnosis, are expert opinion, human 

inspection, biopsy, and etc. These methods 

have some drawbacks like time 

consumption, incorrect inspection etc. So 

image processing techniques can be 

helpful to detect brain tumor. There are 

various medical imaging techniques like 

x-ray, computed tomography (CT), 

positron emission tomography (PET), 

magnetic resonance imaging (MRI), are 

available for tumor detection. Evaluation 

and analysis of MRI images by 

radiologists is error-prone and time 

consuming. Hence radiologists can use an 

algorithmic image processing in brain 

tumor diagnosis in MR images, especially 

due to large alterations in shape and size 

of structures needs to be considered for 

brain tumor detection and segmentation. 

Therefore automatic analysis and 

classification of such medical images is 

essential. In the proposed work Neural 

Network utilized for location and 

characterization of Brain tumor. The 

objective of this work was to make precise 

not strides which encourage distinguishing 

as well as arranging the Brain tumor early 

and precisely. The fundamental 

concentration in this proposed work is on 

the recognition of the brain tumor for 



 
 
 

38 Page 36-52 © MANTECH PUBLICATIONS 2020. All Rights Reserved 

 

Journal of Research in Image and Signal Processing 

Volume 5 Issue 1 

 

 
which three strategies are utilized, these 

strategies are Pre-preparing by utilizing 

Gaussian Filter, Feature extraction is 

finished with the assistance of GLCM and 

classification is finished by utilizing 

ANFIS procedure. 

 

In most recent two decades numerous 

specialists presented different strategies 

for discovery of brain tumor from MRI 

images from that literature survey 

background motivate us to do work on 

brain tumor detection. Artificial Neural 

Network approach for brain tumor 

discovery utilizing computerized image 

segmentation [1] Brain Tumor Detection 

utilizing Artificial Neural Network [3] 

Automatic Detection and Severity 

Analysis of Brain Tumor utilizing GUI in 

Matlab [4] For Image Extraction, GLCM 

Architecture [5] Detection of Brain Tumor 

utilizing Self Organizing guide and k-

mean Algorithm [9] 

 

Classification of MRI Brain images 

utilizing Neuro Fuzzy Model [13]. Brain 

tumor segmentation in MRI with 

information based framework and region 

developing methodology [16]. 

 

Neural Network is a standout amongst the 

most essential kinds of artificial 

intelligence that endeavors to mimic the 

way how human mind functions. Rather 

than utilizing just the computerized 

display were all calculations controls as 

just ones or zeros, a neural system works 

by making relations between preparing 

components and the neurons PC 

proportionate. The association and weights 

of the associations ascertains the yield. It 

is most intense tool for early discovery of 

brain tumor. It is a system of simulated 

neurons which can be utilized for 

recognition of any neurological issue. 

Artificial Neural Network (ANN) is a 

learning approach that models human 

mind which comprises of various artificial 

neurons [9][22][23]. Artificial neural 

system are considered as a group of 

statistical learning models that can be 

propelled by biological neural system 

 

[7][13][15][21]. Artificial Neural 

Networks (ANN) is typically displayed as 

arrangement of neurons which are 

interconnected which can trade message 

between each other [8][22][23].Brain 

Tumor is a standout amongst the most 

hazardous Neurological Disorders[2][7]. 

Brain tumor happens when there is 

abnormal and uncontrollable development 

of the cells in the brain [3]. There are three 

fundamental sorts of Brain tumors which 
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are Benign Brain Tumor, Pre-threatening 

Brain Tumor and Malignant Brain Tumor. 

Classification by ANFIS exploration work 

motivate graduate and post graduate 

research individual to do the examination 

work in biomedical applications by 

various delicate figuring methods, Fuzzy 

logic, Digital Image Processing, Neural 

network, Artificial Intelligence and human 

machine interface will be studying in pre 

final year and final year students of 

Electrical Engineering Department. 

 

PROPOSED WORK 

The proposed framework planned a 

productive framework for the cancer 

recognition from a given brain MRI and 

perceives extricated information for assist 

further application [26] [27]. This 

proposed work discovers use under 

biomedical in early cancer detection. The 

proposed framework will be exceptionally 

useful in field of prescriptions for 

identifying early brain cancer cells 

utilizing GLCM texture features and 

neuro-fuzzy classification. 

 

Figure 2 indicates block diagram of 

proposed algorithm. This figure 2 

demonstrates the stream of the proposed 

framework. 

 

 

 

Fig. 2 Operational flow chart for the proposed system 
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DATASETS 

With a specific end goal to actualize the 

framework for discovery of the brain 

tumor the information is gathered from 

various sources for various classes of 

magnetic resonance images is considered. 

Figure 3 demonstrates the information 

base which is gathered for this 

implementation. Magnetic resonance 

images for the detection of brain tumor are 

utilized as a part of this proposed work. 

For proposed work magnetic resonance 

images are gathered from hospitals and 

WHO (World wellbeing association) and 

Whole Brain Atlas site. The magnetic 

resonance images of size 256×256 pixels 

are taken and are in the JPEG arrange. For 

this execution of the framework to identify 

the brain tumor the magnetic resonance 

images are separate into three different 

classes as appeared in figure 3 (a), (b) and 

(c) underneath. 

 

 

Fig. 3.Datasets 
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PRE-PROCESSING 

Major advantage of preprocessing 

technique is to diminish the distortion in 

the image [1]. All natural images contain 

noise which decreases the quality of image 

[22] [13]. Henceforth to enhance the 

nature of image and to get the great and 

productive outcomes it is important to 

diminish the noise from image and for that 

reason preprocessing procedure is 

generally utilized 9 several techniques are 

available for noise removal in images. 

Here Gaussian filter is utilized to diminish 

the noise from image. 

 

Steps involved in preprocessing: 

• Gaussian Filtering 

• Image Segmentation 

• Histogram equalization 

• Thresholding  

 

Image Enhancement 

1) The Brain Magnetic resonance image 

which is of size 256 × 256 in JPEG 

format is selected and loads it. 

 

2) To get clear image and to remove the 

noise from MR Image this Brain MR 

Image is then Pre-processed. 

 

3) In pre-processing step MR Brain 

Image changed over into Gray keeping 

in mind the end goal to change over 

intensity image with gray value. After 

that the Noise from that image is 

expelled that is de-noised that image 

and for that reason Gaussian filter is 

utilized and after this resize picture. 

 

4) Image Segmentation and Image 

Enhancement is takes place. 

 

5) In Image division the MRI picture is 

segmented first. From the back ground 

image cancer cells are to be 

disengaged for that Image 

segmentation is utilized. [5] The 

primary enthusiasm of this work is to 

dispatch the tumor from its experience 

however the cancer cells close to the 

surface of MRI are exceptionally very 

fatty and very dark so it is extremely 

confusing to detect the edge With a 

specific end goal to take care of this 

issue two stages are fundamental 

which are histogram leveling and 

Thresholding. 

 

6) The MR image of brain is then 

equalized by utilizing Histogram. The 

histogram of the image demonstrates 

the frequency of occurrence of the 

various gray levels in the image [5]. 

Histogram equalization of the image 
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gives a sophisticated technique to 

modify the dynamic range also contrast 

of the image; by modifying that image 

in such way that intensity histogram 

has a desired shape. 

 

7) Thresholding is extremely 

exceptionally helpful for ready to 

isolate the regions of image 

corresponding to the objects of our 

enthusiasm from the region of the 

image that relates to background [5]. It 

is very simplest method of the image 

segmentation.  

 

8) After this image has been gone through 

enhancement process. 

 

9) After pre-processing steps Clear image 

is obtained for further process. 

 

FEATURE EXTRACTION 

Feature extraction is a key function in 

various image applications. There are 

different techniques which are utilized to 

separate features. In this proposed work 

texture feature are removed from images. 

There are a few different ways to extract 

these texture features. GLCM that is grey 

co-occurrence matrix method is the most 

well-known technique to extract texture 

feature [6]. The extracted features give the 

property of the text character which is 

extremely valuable for data base training 

purpose. It is data reduction process to 

discover the subset of helpful variable 

based on the image [6]. 

 

GLCM is the most widely recognized 

technique used to extract the texture 

feature. In this brain tumor identification 

process gray level co-occurrence matrix 

(GLCM) is utilized to extract texture 

features from the image. This gray level 

co-occurrence matrix contains the second 

order statistical information of neighboring 

pixels of the image [4].  

 

To understand the detail about the image 

content we utilize GLCM to calculate 

textural properties. It is the second order 

statistical method [6]. To recognize the 

normal and abnormal brain tumor we 

utilized texture feature or the gray level 

co-occurrence matrix features. In four 

spatial orientations, horizontal, vertical, 

right diagonal and left diagonal five co-

occurrence matrices are constructed (0, 45, 

90 and 135 degrees). Also, the fifth co-

occurrence matrix is built as the mean of 

the four preceding matrices [5]. In Gray 

level co-occurrence matrix features reason 

in various orientation and set of five 

features are extracted for training. For each 
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sub image, consider p be the N*N co-

occurrence matrix. It contains the 

fundamental data about the pixels 

positions which are having a similar gray 

level values. In gray level co-occurrence 

matrix the number of rows and number of 

columns are same as that of number of 

gray level. P (I, j | d, θ) is the matrix 

element which is relative frequency with 

two pixels [4]. Θ is the particular angle 

which specifies the direction and d is 

speaks to the separation between two 

pixels. 

 

The group of 14 textural features was 

presented by the Haralick in 1973. These 

group are of 14 textural features that are 

extracted from GLCM which having the 

information about the textural qualities of 

the picture [4]. A portion of these Textural 

Features are given beneath. 

 

Entropy: For estimation of the 

randomness of intensity distribution 

Entropy is utilized. For the image 

compression the amount of information is 

required which can be represented by the 

Entropy. It is additionally used to quantify 

the picture data [6]. 

 

F1 =  i, j (-ln P i, j) 

 

Correlation: correlation will be use for 

the purpose of linearity measurement of 

image [7]. 

 

 

 

Contrast: Contrast can be used for the 

measurement of amount of the local 

variation in the image. [4] 

 

F3 =    ( i - j )2 

 

Homogeneity: For the measure of the 

distribution closeness of the element and 

to return its value homogeneity is used [4]. 

 

F4 =  

 

Angular Second Moment: Angular 

second moment can also be refers as 

Energy or Uniformity [7]. 

 

F5 =  2i, j 

 

Inverse Difference Moment 
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Dissimilarity: 

 

F7 = 

 

Grey level co-occurrence mean: 

 

Variance:  

  

 

Cluster Shade: 

 

 

Cluster Prominence: 

 

 

Sum Entropy: 

 

 

Difference Entropy:  

  

 

Inertia:  

  

 

In Neural Network Training we utilize 12 

inputs and 15 hidden layers. Scaled 

Conjugate Gradient (trainscg) is utilized 

for training. We utilize Pattern recognition 

for image classification for image order to 

check whether the image is Normal or 

Abnormal. 

  

CLASSIFICATIONS 

In this work Neuro-fuzzy classifier is 

utilized for classification purpose. This 

Neuro-Fuzzy classifier is the mixer of 

Artificial Neural Network Fuzzy model 

[13]. ANFIS (Adaptive neuro fluffy 

deductions framework) technique is 

utilized which neuro-fuzzy classifier is 

proposed by J. S. R. Jang. In this Research 

work this Neuro-fuzzy classifier 

recognizes the abnormalities in the Brain 

magnetic resonance images. Neuro-fuzzy 

hybridization is generally called as Neuro-

fuzzy framework (NFS) or fuzzy neural 

system (FNN). The principle significance 

of this neuro fuzzy system is that they are 

all inclusive approximates having capacity 

to request interpretable IF-THEN 

standards [13]. This neuro-fuzzy system is 

by and large in light of the fuzzy system 

which is trained by a learning algorithm 

and got from Neural Network. A Neuro-

fuzzy framework essentially consider as 

the three layer feed forward neural system 

in which first layer is input variable layer, 

hidden layer or middle layer speaks to the 

fuzzy rule and the third layer is the output 

layer which represents the output variable. 
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Fig. 4 ANFIS architecture 

 

Figure 4 indicates Architecture of ANFIS. The features that are gotten are first processed 

with the assistance of fuzzy classification layer before passing it to neural system [5].There is 

no requirement for manual advancement in neuro-fuzzy framework. 

 

RESULTS AND DISCUSSION 

 

Table 1 Image Classification and Tumor classification results 
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In the proposed work outline is executed in 

Pentium 4, 2.7 GHZ with DDR 1 GB 

RAM and hard plate 250 GB utilizing 

MATLAB 8.0. At first to implement the 

proposed work, 100 data sets were 

gathered from various offline and online 

sources. The result of this proposed work 

is as shown below in which input MR 

Image of brain is given and then its 

segmented image are also shown. 

Comparative result of Image classification 

and Tumor classification are given in table 

1. 

 

The GLCM Texture feature extracted from 

images such as Energy, Entropy, Contrast, 

etc of the 3 different MRI are given in 

table 2, 3, and 4 respectively. 

 

 

Table 2 GLCM texture feature of MRI 1 

Sr. No. Features Value 

1. Autocorrelation 
6.7947 

2. Contrast 
0.4180 

3. Cluster prom 
700. 93333 

4. Cluster shade 
70.8849 

5. Dissimilarity 
0.2423 

6. Energy 
0.4939 

7. Entropy 
1.6123 

8. Max. Probability 
0.6996 

9. Homogeneity m 
0.9036 

10. Homogeneity p 
0.8961 

11. Correlation m 
0.9329 

12. Correlation m 
0.9329 
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Table 3 GLCM texture feature of MRI 2 

Sr. No. Features Value 

1. Autocorrelation 
5.4600 

2. Contrast 
0.3050 

3. Cluster prom 
972.3610 

4. Cluster shade 
91.0587 

5. Dissimilarity 
0.1489 

6. Energy 
0.6748 

7. Entropy 
1.0888 

8. Max. Probability 
0.8206 

9. Homogeneity m 
0.9444 

10. Homogeneity p 
0.3399 

11. Correlation m 
0.9461 

12. Correlation m 
0.9461 

 

 

Table 4 GLCM texture feature of MRI 3 

Sr. No. Features Value 

1. Autocorrelation 
7.0104 

2. Contrast 
0.3765 

3. Cluster prom 
784.2598 

4. Cluster shade 
80.0461 

5. Dissimilarity 
0.2022 

6. Energy 
0.5376 

7. Entropy 
1.4706 

8. Max. Probability 
0.7303 

9. Homogeneity m 
0.9205 

10. Homogeneity p 
0.9152 

11. Correlation m 
0.9438 

12. Correlation m 
0.9438 
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CONCLUSIONS 

In this proposed work, detection and 

classification MR Brain Images is finished 

with the assistance of GLCM Texture 

Features and Neuro-Fuzzy (ANFIS) as a 

classifier.  For this Magnetic resonance 

images of brain which are gathered from a 

few hospitals, World health organization 

and entire brain atlas website are utilized. 

 

These images are of size 256 × 256 in 

JPEG format. It is an effective method for 

Recognizing and arranging Magnetic 

Resonance images of Brain into Normal, 

Benign which is non-cancerous and 

Malignant which is cancerous MRI Brain 

images by utilizing Neuro-fuzzy classifier 

in which Adaptive neuro fuzzy inference 

system (ANFIS) utilized. The proposed 

system gives exceptionally encouraging 

outcomes in classifying magnetic 

resonance images.  

 

The vast majority of the current systems 

can recognize and characterize the 

attractive reverberation pictures into just 

typical and unusual attractive 

reverberation pictures. The proposed 

approached provide very promising results 

in classifying magnetic resonance images. 

Most of the existing techniques can detect 

and classify the magnetic resonance 

images into only normal and abnormal 

magnetic resonance images. Whereas in 

the case of proposed technique or work, by 

using the texture statistics is obtained able 

to classify the magnetic resonance images 

in normal, benign (non-cancerous tumor), 

and also Malignant (cancerous brain 

tumor). This speed of learning provides the 

Neurofuzzy capable of adapting its 

learning in real time. This work in which 

we detection and classification of 

Magnetic Resonance Brain Images into 

Normal, Benign (noncancerous) and 

Malignant (Cancerous) MR Brain Images 

which is based on their statistical texture 

features not only replace the conventional 

invasive methods, but also helps in 

reducing the fatality rate. 
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