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Abstract 
 

Brain tumour detection at primitive stage for a better healthcare is very 

important, but it is very challenging task to detect at early stage to the 

researchers and doctors as well in securing the patients. The MRI scanning is 

one of the best techniques to detect the tumour but the medical image 

analysis is required to predict whether the detected tumour is cancerous or 

not. For classification of cancer, the most important phase is feature 

extraction and feature optimization. We propose a method to extract the 

texture and statistical features of the segmented region and the extracted 

features are optimized to reduce the complexity in further classification. The 

accuracy of the classification is also depends on the better features without 

any redundancy and irrelevant data. The feature optimization is done with the 

help of Grey Wolf Optimization (GWO) technique. The extracted features 

provide the clear picture of the abnormalities of the tissues. The proposed 

techniques are tested with multiple MRI images which are done with 

segmentation to improve the safety over medical issues. And it concluded 

that GWO provides the better accuracy. 
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1 Introduction 
 

 

Brain tumour is an unsuppressed build-up of abnormal cells. Few 

commence from the brain itself, which is considered as a primary tumour. 

And the others proliferate from the other parts of the body considered as a 

secondary brain tumour. The primary tumours can be cancerous (malignant) 

or non-cancerous (benign). But the secondary brain tumours are perpetually 

malignant (cancerous). Whatever, the tumour that may be cancerous or not, 

both leads to death. There is a limited space inside the skull, growth of 

abnormal tissues inside that skull leads to pressure, and affects the important 

functionality of the brain. Brain tumour is one of the second leading causes 

for the death cases in children’s and adults as well all over the world. In the 

brain tumour case, the affected people cases are directly proportional to the 

death cases. As these is very dangerous there is no cure just to predict at 

early stage and increase the life span by proper medication. With the proper 

medication it will stop growing of abnormal tissues in the brain at initial 

stage itself.  

According to the world health organization it is predicted that by 2030 

there will be 11.8 million cancer affected people including children and 

adults. So diagnosing the tumour at early stage is very important in order to 

decrease the death rate. But to diagnose the tumour at early stage is also a 

challenging task to the doctors. The treatment varies according to the size, 

shape and location of the tumour. From the past decade many researchers are 

working on this brain tumour to detect at early stage. 

In the medical image analysis, feature extraction is an significant form of 

dimensionality reduction. Classifying the tumour with the scanned input 

image takes high computational time and the complexity of classifying is 

also high. So, there is a need of feature extraction in order to reduce the 

complexity of classifying the input data. Converting the scanned input image 

to the set of features are called as a feature extraction. Rather than providing 

the input image providing the features as input reduces the complexity in 

classification [1]. Here the texture and statistical features of the image is 

extracted. Once the features are extracted also, there will be lot of irrelevant 

data and redundant data in the extracted features so there is a need of feature 

selection or optimization for extracting the relevant information. 

Here in our proposed method the statistical features, structural 

features,edge-based features and length features are extracted. And the 

features are optimised by utilizing the GWO technique. 
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2 Literature Survey 

Chandrakant Mahobiya and Astina minz proposed an automatic 

framework for classifying the brain tumour by utilizing the Adaboost 

Machine learning algorithms [2]. This automated framework includes three 

important steps they are pre-processing, feature extraction and classification. 

In the pre-processing stage the noise of the raw data is removed by the 

median filter and the segmentation is done based on thresholding value. And 

the most important phase is feature extraction, that is done by utilizing the 

GLCM technique [3]. By utilizing this technique 22 features are extracted. 

All these 22 extracted features are given to the classification model for 

training and testing the Adaboost algorithm. This automatic framework 

provides 89.90% accuracy in classifying the normal brain tumour and 

malignant brain tumour. The accuracy can be improved by increasing the 

training data set [4]. 

An automated methodology for segmenting the image by utilizing the 

SOM neural networks. Initially the pixels of the images are clustered based 

on few features like colour and spatial features. The clusters are divided 

based on the features.  After the clustering all the blocks are combined to 

specific regions. These regions are considered as a segmentation [5]. In all 

the existing methods the features are extracted after the segmentation but 

here the segmentation is done based on the statistical and structural features. 

Which is a new approach of segmentation provides the better accuracy.   

FCM-based method for segmenting the images which contains the mixed 

noises [6]. All the scanned images are not very much clear for understanding 

the patterns. So there is a need of segmenting for the pattern identification. 

Here proposed an Fuzzy C-Means (FCM) algorithm to identify the similar or 

identical patterns in the image. All the identical patterns are clustered into a 

group [7]. To the FCM algorithm lot of changes are done to reduce the 

intensity of the noise present in the image. By utilizing the neighbour pixels, 

the scalar features are extracted. The spatial and grey level distance is 

calculated between the neighbouring pixels. After the feature extraction the 

identical features are clustered by using the histogram-based approach. The 

results are assessed by multiple real time MRI images. From the test 

experiments it is concluded that the FCM provides the better accuracy in 

segmenting the abnormal cells. 

A method for classification of normal cells and the abnormal cells. Two 

novel fractal-based texture features are extracted from the scanned MRI 

images to predict the brain tumour at early stage [8]. The fractal features are 

extracted by utilizing the piecewise-Triangular-Prism-Surface Area(PTPSA) 

algorithm. The combination of fractal and wavelet analysis provides the best  
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feature extraction algorithm. Here almost all 39 features are extracted with 

the proposed new algorithm. After the feature extraction the SOM algorithm 

is used for the segmentation [9].  

Hatice Cinar Akakin and Metin proposed a system for processing the  

multi images. To solve the queries of the multi images the features are 

extracted in two ways [10]. CIE lab and the HSV (hue-saturation-value) are 

combinedly used to extract the colour features. Here both the colour and 

grey-scale features are extracted for input image. By utilizing the co-

occurrence matrix histograms the texture features are extracted [11]. After 

feature extraction using the SVM and K-NN combinedly the abnormal cells 

are classified. Here the accuracy is achieved upto 93% in classification. 

 

 

3 Methodology 
 

The most important phase of brain tumour classification is extracting the 

features from the data whatever segmented and also the feature optimization 

for the better accuracy in classification and to reduce the complexity as well. 

Figure 1 shows the proposed work flow. 

 

 
Figure1. Proposed Work Architecture 
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3.1 Feature Extraction 
 

 

The complexity of the classification increases when the image is given as 

such as input for the analysis. The features are extracted of the objects 

present in the image. Selecting the features to be extracted is a challenging 

work only the relevant information is to be taken from the image. The 

methodologies main objective is to take out the foremost features from the 

segmented image. Based on these features only the classifier differentiates 

the multiple classes of objects. The overall objective of feature extraction is 

reducing the original information by taking few properties and patterns into 

consideration. Some of the features extracted from the image are listed 

below. 

Most of the features dependent on the shape features, intensity features 

and texture features. The shape features are extracted by calculating the 

circularity, perimeter, irregularity of the cells and shape of the index. The 

intensity features are extracted by measuring the mean, variance and standard 

variance of the pixel values. Median intensity, skewness and Kurtosis is also 

calculated in finding the intensity features or statistical features. And finally, 

the Texture features are extracted by measuring the Contrast, Entropy, 

Homogeneity, Correlation and variance of the data. 

 

3.1.1 Shape Features 
 

The shape features define the shape of the abnormality. By measuring the 

attributes selection listed below in Table 1. 

 

Table 1: Attributes selection 

Parameter Shape Formula 

Perimeter (P) Form Factor 4πA / P
2 

Area (A) Circularity P
2 
/A 

Otolith Length 

(OL) 

Roundness 4A / 

πOL
2 

Otolith Breadth 

(OB) 

Rectangularity A / (OL 

/OB) 
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3.1.2 Intensity Features 
 

Intensity features represent the deepness of the abnormality. 

 

3.1.3 Texture Features 
 

The texture of the image is extracted. The measures to be calculated for 

identifying the texture features are listed below in Equations 1 - 13: 

              (1) 

Dissimilarity               (2) 

Mean                (3) 

                
 (4)

 

Entropy 
                                                                                                         

(5)
 

Energy = √
2                                                                                                                               

(6)
 

 

ASM = 
2                                                                                                                                      

(7)
 

Variance  
                                                                                                         

(8) 

 
                                                                           

(9) 

Max probability = max{ }                                                                       
 
(10) 

Min = min{ }
                                                                                      

(11) 

Range = max-min                                                                                        
 
(12) 

Correlation  
                                                                                

(13) 

 

 

3.2  Local Binary Pattern (LBP) 
 

The LBP is used to calculate the patterns of the local images. The LBP 

can be calculated as: 

 Partition the complete image in to cells, maintain 16*16 pixels for each 

and every cell. 

 For each and every pixel compare the pixel value with its neighbour 

pixel values like above, below left and right pixel values. 

 If the centre pixel value is more than the neighbour pixel values then 

make it as zero. If the centre pixel value is less than the neighbour pixel  
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values than make it as 1. By calculating this with all the eight neighbour 

values then 8-bit binary value for that pixel is generated. 

 Generate a histogram for the LBP values for every pixel 

Finally combine all the histograms together so that the feature vector is 

generated. 

 

 

3.3  Feature Selection and Optimization 
 

From extracted features, a subset of features is selected to train the 

machine learning algorithm. These subsets of features which are selected 

should be error free and redundant less or no redundant data. The better 

subset selection by eliminating the irrelevant data or information leads to get 

the high accuracy in classification  

 

3.4  Grey Wolf Optimization(GWO)  

 
Grey wolf optimization algorithm undergoes the process of identifying 

and hunting process of grey wolves. For performing this actions a 

mathematical model is utilized which takes the parameters or alpha(), beta() 

and delta(). And the remaining solutions are assigned with the omega(). The 

omega() works under the guidance of alpha, beta and gamma for the 

identifying(selecting) and hunting as shown in Figure 2. 
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Figure 2. Grey wolf optimization 

 

 

 

4 Results and Discussion 
 

 

In extracted features, intensity features, shape features and texture based 

features are selected. It is observed that there are 3 types of features extracted 

and they are distributed in terms of T1, T2 and FLAIR and values are 10, 20, 

30 respectively. As increasing the values provides the better information 

about the tumour that is values are directly proportional to the information as 

shown in Table 2. 
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Table 2: Results obtained 

Features T1 T2 FLAIR TOTAL 

Intensity 5 6 15 26 

Shape 2 3 4 9 

Texture 9 4 22 35 

Total 10 20 30 60 

 

Always the efficiency and accuracy is calculated based on the error rate. 

Error rate is inversely proportional to the efficiency and accuracy. This error 

rate is calculated based on the false positives and false negatives as shown in 

Figures 3 and 4. 

 

True Positives (TP):  The true positives represent the positive results that 

occur in the abnormality. 

True Negative (TN): The true negative represents the negative results in the 

abnormality that is absence of abnormality in the MRI images. 

False Positive (FP):  The false positive represents the positive results in the 

non-appearance of abnormality. 

False Negative (FN): The false negative represents the negative results in 

the non-appearance of the abnormality. 

FP= False positive pixels number /tumor size 

FN=False negative pixel number / tumor size 

Correct rate=FP+FN 

  

 

 
Figure 3. Local Binary Pattern 
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Figure 4. Histogram Obtained 

 

The below Table 3  represents the parameter setting for the Grey Wolf 

Optimization. 

 
Table 3 Parameter Setting 

 

Parameter Values 

Number of Wolves 4 

Selection From the given features 

Iterations 100 

Problem Dimension Equal to the number of 

features 

 

The Fitness function is calculated using the Grey Wolf Optimization. 

The results of GWO fitness is listed in Table 4.  

  
Table 4. GWO fitness 

 

Fitness Category GWO 

Mean Fitness 0.357472 

Std Fitness 0.000503 

Best Fitness -0.634578 

Worst Fitness -0.132456 
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5 Conclusion 
 

Brain tumor medical image analysis is done with better accuracy by 

extracting the features from the segmented image and also optimizing those 

extracted features in feature selection phase. The paradigm implemented in 

this paper is the statistical, structural, intensity and texture features are 

extracted. And the optimization of features is done by utilizing the Grey 

Wolf Optimization technique. Here more than 25 features are extracted by 

considering few measures like mean, variance, co-occurrence, size, shape, 

intensity etc., and the output of this feature selection is given as input to the 

classification model. This makes the better accuracy. The main objective is to 

reduce the error rate in the classification by increasing the accuracy. The 

testing is done on the multiple MRI images and concluded that extracting 

these features and optimizing with the Grey Wolf optimization techniques 

provides the better accuracy in classification module. 
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