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ABSTRACT: 
    The accurate and effective algorithm for segmenting image is very useful in many fields, especially in medical field. 
Many Segmentation methods are available, such as clustering, Histogram based, Region growing, split and merge, level 
set, fast matching and watershed transformation. This paper proposes two stages: feature selection and optimization. The 
researchers have chosen threshold point higher than the intensity values. In the second stage Genetic Algorithm (GA) is 
used. GA is an optimization technique that is used to select the best values for Tumor Intensity. Itis applied to various 
stages Selection, crossover and Mutation. In the selection stage is the selection of two random pixels. The crossover is the 
process in which two chromosomes combine their bits and new generation is produced. Mutation alters one or more bits 
value in a chromosome from its initial state. Results obtained from the brain MRI indicate that this method can increase 
the percentage of optimization index for automated detection of brain tumors. 
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I. INTRODUCTION 

   Brain tumor is a group of abnormal cells inthe brain. Brain tumors are of two different types: (i) Benign 
tumors (ii) Malignant tumors. Benign tumors in the brain usually do not need to be treated and their 
growth is self-limited. Sometimes they cause problems because of their location and surgery or radiation 
can be helpful. Malignant tumors are typically called brain cancer these tumors can spread outside of the 
brain.  This paper shows that benign tumors, the segmentation is being Tumor whichas seen in part of 
brain. It is proposed by the optimization technique.The intensity values are selected by the Tumor region 
[5]. The Tumor intensity ishigher than the neighboringpixels.The Objective Function is calculated using 
the tumor intensity value. The pixels values which are greater than 0.0637 are selected. 
   In The Second Stage GA is used. GA is an Optimization technique [1]. It is applied to various Stages 
such as 

o Selection 
o Crossover 
o Mutation 

   The Selection   process is used to select the Random pixels by using the fitness function. The crossover 
is used to exchange the chromosome to form a new generation. Mutation alters one or more bits value in a 
chromosome from its initial state. Finally new generation pixels are produced. Again fitness values are 
calculated. These values are greater than 0.0637 that pixels are selected. Pixels values by comparing it 
with tumor intensity value and this correspond to the segmented image. 
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   Saptalakar  et al. proposed watershed segmentation. This segmentation is analyzed by Segmentation and 
extraction of the tumor region. Segmentation is the process where an image is divided into different 
regions on the some similarity bases. The image of the brain is obtained from MRI scanning. Basic 
function of segmentation is to obtain information and also different features easily from the images [2]. 
Hakeem Aejaz Aslam et al. proposed a various methods used for image segmentation. In Region growing 
is a simple region-based image segmentation method. In Histogram-based methods are very efficient in 
comparison with other methods of image segmentation. In this technique, a histogram is calculated from 
the set of pixels of the image, and peaks and valleys of the histogram are used to identify clusters in the 
image [4]. 

   Balwinder Singh et al. proposed an edge based segmentation. Edge based segmentation is most 
common method for detection of edge. Edge based segmentation method is used in gray level and color. 
   There are various gradient operators used such as sobel, prowit and kernel. The output is efficient is 
when compared with other methods [3]. Aman preet kaur et al proposed a clustering is applied to Genetic 
Algorithm. The clustering which is used to segment from the Tumor area.Tumor area is segmented and 
best values are selected. [6]. Sneha khar et al proposed a Genetic Algorithm and Curve fitting to Segment 
the MR Image. Genetic Algorithm has been used to feature selection. Feature selection is used to detect 
the tumor [7]. 

II. RELATED WORKS 

   The proposed method is used in feature selection and Genetic Algorithm. Tumor intensity is selected by 
using Threshold point. The GAis applied to various stages such as selection, crossover and mutation, the 
selection method used to select the pixels. The fitness function is used to selects the pixel by using the 
objective Function. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Block diagram of Brain Tumors 

 
   Figure 1. Shows the Flow of detection of brain tumors. The image can be in the form of jpg images. 
Genetic algorithm is used to generate the useful solutions to optimization and search problems, which 
generate solutions to optimization problems using evolution technique, such as mutation, selection and 
crossover. 
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1. Tumor cell features: 
   The Tumor cell feature is to calculated by using Threshold point.  Threshold points calculated by the 
researches are 65.067.  Each pixel value of the image matrix is compared with the threshold point. If the 
value of pixel is greater than threshold, that values are selected in the intensity value. Totally over 90 
intensity values are values are selected. The objective values are calculated by the intensity values.  
 
 
2. Genetic algorithm  
   In the final stage, the genetic is implemented on this optimization technique. The genetic algorithm is 
applied to various stages such as selection, crossover and mutation. Selection process is used to select the 
random pixels by using objective function. The objective function is used to calculate the Fitness 
function. Chromosome is crossed over and the new generation is made possible. Mutation alters the 
chromosome. Finally tumor is detected in the brain image [3]. The Flow Chart for genetic algorithm is 
followed by 
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Figure 2. Flow chart for Genetic Algorithm 

      Figure 2 shows the flow chart for Genetic Algorithm. The various stages involved in implementing a 
genetic algorithm are: 
Function Maximization: The objective function is used to calculate the fitness function. For this example, 
it is assumed that to determine the variables that are tried. 
 

                                                                                                            ... (1) 

Where ε is a minimum size of the search radius. If epsilon is low the optimization is very efficient. Π is a 
mathematical constant. X is a pixel coefficient. 
   This Equation (1) is used to calculate the objective function and fitness function. Then it is comparing 
the before optimization and after optimization output. For example, we choose to represent each variable 
as a four-bit integer, the four bit binary values are representing the decimal value. Thus, an individual 
such as 
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1101 0110 0111 1101 
   Represents a solution where w = 10, x = 16, y = 8, and z = 15. The fitness function can be chosen from 
many options. For example, the individuals could be listed in order from lowest to highest evaluation 
function values, and an ordinal ranking applied. Or, the fitness function could be the individual’s 
evaluation value divided by the square value of average evaluation. 
 

                                     … (2) 

 
   The equation (2) is used to calculate the fitness function. The fitness function is used to calculate the 
selection process. Before optimization the fitness value is 0.0637. After optimization the fitness value is 
0.8524. 
Selection: The selection process is used to calculate the objective function by using the average values is 
known as the Rank   method. The selection method is used to select the random pixels by using the fitness 
function. 
Crossover: crossover is used to inter change the chromosome. For example the pixels values present in 
the first and third values are arranged and new chromosome values are obtained. 
Mutation: Mutation is the process of randomly disturbing genetic information. They operate on bit level; 
when the two bits are altering the chromosome by its initial stage. For example, the string 1011000, with 
genes 2 and 6 mutated would become 1111010. 
Termination: Finally the Process is done best values are selected. Compare the original and new average 
value to select the best values. This process is repeated best values are selected. 

 
III. RESULT AND DISCUSSION 

  
   The proposed system the tumor in brain image should have a high intensity for foreground region. So it 
becomes easy to locate the tumor image in foreground region. In tumor images are calculated by the 
outline contour of the image by using optimization technique. Genetic applied to various stages, selection, 
crossover and mutation. This process is done to segment the tumor image. 
 

  

                  
 

               Figure 3. Input MR Image                                       Figure 4. Intensity values 
  
  The input image is given. The gray scale image is obtained the input image. The input images are 
applied to feature selection.  The Intensity values are measured by using the Threshold point. The 
intensity values are measured by the tumor pixels. In Tumor intensity is higher than neighboring pixels. 
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                            Figure 5.  Selection process                                                             Figure 6. Crossover process 

 
 

   Figure 5.  Shows the selection process. The selection process is used to select the tumor pixels. 
Crossover process is used to exchange the chromosome to produce the new generation.   Figure 6 shows 
the crossover process. To exchange the chromosome within the new generation. 
 
 

               
 

Figure 7. Mutation process                                               Figure 8.Segmented Tumor Pixel 
 

   Figure 7.  Shows the mutation process. The mutation process is used to alter the chromosome.  After 
Feature selection the image is applied to Genetic Algorithm. Fitness function is calculated using above 
formula. Genetic Algorithm is applied to various stages in Selection, crossover and Mutation. Finaly 
Tumor is segmented. 
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             Table I: Iteration process 

          

                                                                                  Figure 9. Performance Graph 

Table II: Performance Evaluation 

 
 

S.NO 

 
 

Iteration 

 
Percentage 

optimization 
index 

1 50 0.4 

2 100 0.5 

3 150 0.52 

4 200 0.55 

5 250 0.58 

 

    Figure shows the performance graph. Number of Iteration is increased and percentage optimization 
index is also increased. Optimization index means to select the best operating mode for each operating 
point.. 

                                            IV.CONCLUSION 

   In this paper, a Genetic Algorithm has been proposed to detect the tumor. The GA will perform the 
tumor area segmentation. The obtained results show that the present work is quite effective than the 
existing. The Genetic algorithm is applied to various stages such as selection, crossover and mutation. 
This process is done by using this method the Tumor region is effectively segmented. 
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