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Abstract—Digital image enhancement techniques provide a 

multitude of choices for improving the visual quality of image. 

Appropriate choice of such techniques is greatly influenced by 

the imaging modality, task at hand and viewing conditions. The 

review of some significant work in the field of Image 

Enhancement and some of the popular approaches used to 

enhance the image are discussed. We will discuss the 

development of the image enhancement techniques and their 

application in the field of image processing .The principle 

objective of image enhancement techniques are to process an 

image so that the resulted image is more suitable than the 

original image for specific application. There are several 

techniques published and discussed by various researchers and 

each technique has its own advantages, disadvantages and 

assumptions. 

 

Index Terms—. Biogeography based Optimization, 

Enhancement, Migration, Segmentation . 

 

I. INTRODUCTION 

  Image enhancement is a method that refers to highlight 

some key information in an image and to weaken or remove 

some secondary information, which aims to improve the 

quality of identification in the process at same time. The 

purpose is to make the objective images more suitable for 

particular application than the original images, and the 

results of processing the image are more in line with the 

characteristics of human visual recognition system or the 

requirements of the computers. Different methods like image 

negative, contrast stretching, logarithmic transformation, 

gamma correction, histogram equalization, are used to 

enhance an image. In our thesis, Biogeographic based 

optimization method which has an advantage in image 

enhancement field is adopted. The proposed algorithm is 

applied for restoration of image to improve the quality of 

image. For the purpose of enhancement , fitness function is 

used which decides species are migrating to other region or 

not in Biogeography Based Optimization algorithm and in 

resultant we get enhanced image, so that user can better 

interpret the image. This thesis introduces a new technique 

for enhancement of image. There are many optimization 

techniques which have been used in order to extract best 

solution. Particle Swarm optimization (PSO), Ant Colony 

Optimization (ACO), Genetic algorithm (GA) are some of 
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the examples of optimization technique. In this paper, we use 

biogeography based optimization technique to enhance 

images.  

 

II. TECHNIQUES USED FOR IMAGE ENHANCEMENT 

A. Contrast stretching 

Contrast stretching operation is used for the images of low 

contrast or dark images. Contrast stretching is the process 

that expands the range of intensity level in an image so that it 

can span the full range of intensity and displayed properly on 

display device. Order of intensity is maintained. Dark pixels 

in original image become darker in processed image and 

bright pixels in original image become brighter in processed 

image. Input grayscale image is shown in Fig. 1(a). More 

detailed are obtained and contrast become higher in 

processed image as shown in Fig. 1(b). 

B. Gamma Correction 

The general form of Logarithmic transformation: 

s=T(r)=crϒ                                                         (1) 

where c and ϒ  are contants, r is intensity of original image 

and s is intensity of processed image.If gamma is less than 

one lower intensity range in input image is converted to 

intensity range by expanding dynamic range in processed 

image. As a result the processed image becomes brighter 

than the original image. However if gamma is greater than 

one, the higher intensity range of input original image is 

mapped to lower intensity range in processed image. . As a 

result the processed image become more darker than the 

original image. For this type of transformation by taking 

constant c is equal to one, exponent is conventionally 

represented by symbol ϒ  (gamma), so that is why this type of 

transformation or correction is called gamma correction. . 

Input grayscale image is shown in Fig. 1(a) . More detailed 

are obtained in processed image by taking gamma equal to 

0.9 as shown in Fig. 1(c). 

 

C. Histogram equalization 

Histogram of an image is the representation of no. of pixels 

on Y-axis with respective gray color intensities on X-axis.As 

mentioned above, for gray levels that take on discrete values, 

we deal with probabilities:    

p(rk)=nk/n                                                         (2) 

 for     k=0,1,2,3,……..L-1 

rk is the kth gray level 
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nk is the # pixels in the image with that gray level 

n is the total number of pixels in the image 

k = 0, 1, 2, …, L-1 

p(rk)is the probability of occurrence of the intensity level rk  

in an image. The sum of all components = 1. 

The plot of pr(rk) versus rk is called a histogram and the 

technique used for obtaining a uniform histogram is known 

as histogram equalization (or histogram linearization). A 

perfect image is one which has equal no. of pixels in all its 

gray levels. Hence to get a perfect image our objective is not 

only to spread the dynamic range but also to have equal 

pixels in all the gray levels. This technique is known as 

Histogram Equalization. Histogram equalization is a 

common used technique for enhancing the appearance of an 

image. Suppose an image which is predominantly dark. Then 

its histogram would be skewed towards the lower end of the 

grey scale and all the image detail is compressed into the 

dark end of the histogram. If we could `stretch out the grey 

level at the dark end to produce a more uniformly distributed 

histogram then the image would become much clearer. . 

Input grayscale image is shown in Fig. 1(a) . More detailed 

are obtained in processed image by histogram equalized 

image as shown in Fig. 1(d). 

 

 

III. PROPOSED ALGORITHM 

Island is considered to be the solution of particular 

problem. The good solution is considered to have high HSI 

value and poor solution have low value. Let the size of habitat 

be N. 

H=[SIV1 ,SIV2 ,SIV3 ,……SIVM ]                       (3) 

Where M is the number of feature to involve for optimal 

solution. 

Segmentation is the process of dividing the image into set 

of pixels having homogeneous region. It is used to locate 

boundaries or objects. Close part of image is considered as 

object[2]. In Migration, pixels having similar intensity, color 

or characteristics are grouped together when biogeography 

based optimization applied to image .In BBO each solution 

learn from their neighboring pixel. Solution changes through 

migration from other solution. HSI contain pixels that have 

similar properties and LSI contain the pixel having different 

properties. Select the threshold value and perform 

thresholding[2]. The simplest is based on a clip-level or a 

threshold value to turn a gray-scale image into a binary 

image. That binary image contains all the information about 

shape of object of interest. By using thresholding, pixels 

having similar properties or belongs to HSI are grouped 

together and pixels having different properties or LSI pixels 

belongs some other region. As we started we select a seed 

using some set of predefined criteria. According to the BBO 

approach make two islands HSI and LSI.HSI (highly 

suitability index) that contain pixels which have more 

similar properties. Low suitability index (LSI) that contain 

pixels which contain pixels that not so familiar. HSI tend to 

have a large number of species, while those LSI have a small 

number of species. Then we select threshold[8][9]. If our 

calculated distance less than threshold then its migrate to 

other region, otherwise its make its own region. 

A. Migration 

Image population is considered to be total number of 

pixels. Population consists of population member or 

represented by number of pixels or species. Here island is 

considered as solution of problem or represented by group of 

similar pixels. Initialize the randomly generated SIV which 

characterize the population or species[8]. These SIV’s 

represent solution of problem, group of similar pixels, 

Habitat H or Island. Each SIV is compared with fitness value 

(HSI). Replace the SIV on the basis of fitness value. After the 

predefined number of iterations, sort the SIV from best to 

worse. 

B. Mutation 

Mutation is process of modifying the value of randomly 

selected SIV for better solution[8]. Mutation rate explore new 

SIV values and give better results. 

 

IV. IMPLEMENTATION RESULTS 

Steps to be followed 

1) Take input image of 256*256 size. 

2) Convert it into grayscale image. 

3)  Initialize BBO parameters such as total number of 

pixels and total number of iterations 

4) Evaluate suitability index of each island. Population is 

represented by total number of pixels in image. Features 

can be represented by HSI and LSI. 

5) Evaluate the fitness of each habitat which is known as 

HSI in BBO .If the fitness of previous pixel value is 

greater than current pixel value after considering fitness 

evaluation which depends upon global intensity value of 

image, it should be replaced. 

6) Extract the best solution and we get segmented image. 

7) Adjust the contrast of image and converts the elements 

of an array into unsigned 8-bit (1-byte) integers of class 

uint8 grayscale image. Enhanced output image give 

more detail and higher quality. 

8) Check for termination criteria .If maximum generation 

is reached, stop execution otherwise go to step 4. 

 

 

Input image is shown in Fig. 2(a).Convert it into grayscale 

image as shown in Fig. 2(b).Segment the grayscale image by 

using Biogeography based optimization(BBO) and 

segmented image is shown in Fig. 2(c).Enhance the features 

of image by using Biogeography based optimization. More 

detailed are obtained and contrast become higher in 

processed image by Biogeography based optimization image 

as shown in Fig. 2(d).The output image become clearer and 

quality of image is improved by using proposed algorithm. 
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                                                                Fig. 1(a): Grayscale image 

 

 
                                               Fig. 1(b): Enhanced Image by Contrast stretching 

 

 

 
                                               Fig. 1(c): Enhanced Image by Gamma correction 

 

 

 
                                            Fig. 1(d): Enhanced Image by Histogram Equalization 
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                                                                   Fig. 2(a): RGB Iimage 

 

 
                                                                  Fig. 2(b): Grayscale image 

 

 
                                                     Fig. 2(c): Segmented Image by using BBO 

 

 
                                                     Fig. 2(d): Enhanced Image by using BBO 
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V. CONCLUSION 

Image enhancement processes consist of a collection of 

techniques. That seek to improve the visual appearance of an 

image or to convert  the images to a form better suited for 

analysis by a human or machine. The presented contrast 

enhancement techniques are effective in enhancing natural 

images. From these three techniques, Histogram 

Equalization gives best result and hopefully could give extra 

information. As a result, natural images that have been 

applied with this technique appear to be clearer and hopefully 

would ease further analysis by viewers. Gamma correction, 

Contrast stretching and Histogram Equalization techniques 

that commonly used for natural images. Contrast stretching, 

Gamma correction and Histogram Equalization play an 

important role in enhancing the quality and contrast of 

natural images. Various optimization techniques are Particle 

swarm optimization, Genetic algorithm and biogeography 

based optimization. From these three techniques, 

Biogeography based optimization technique gives best result. 

It is clear BBO is more reliable and better optimizer as 

compared to other optimization techniques. So In thesis BBO 

technique is applied for the restoration of image. 

Biogeography based optimization technique play an 

important role in enhancing the quality and contrast of 

natural images. 
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