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Abstract- Digital Image Processing is very important area of research. A number of techniques are available for image 
enhancement of gray scale images. Important techniques namely Histogram Equalization, BBHE, RESWHE (recursion=2, 
gamma=No), AGCWD (Recursion=0, gamma=0) have been used quite frequently for image enhancement. But there are 
some shortcomings of the present techniques. To remove this shortcoming, a new hybrid technique namely REC+AGCWD 
(recursion=2, gamma=0 or 1) was proposed. The results of the proposed technique were compared with the existing 
techniques. In the present methodology, the brightness did not decrease during image enhancement. So the results and the 
technique was validated and accepted. The parameters via PSNR, MSE, AMBE etc. are taken for performance evaluation 
and validation of the proposed technique against the existing techniques. 
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I. INTRODUCTION 
 
Image resolution enhancement is a technique that 
helps to obtained high-resolution images from low-
resolution images. It is needed to achieve a good 
effect of vision, in an improved effective image 
resolution, required for a good quality of images 
where it is required to adjust in a better size of image. 
It is mainly used in practical applications, such as 
robot vision, medical system, police system, remote 
image and image disposal software [3]. The 
enhancement methods can be divided in to two 
categories: spatial domain method and frequency 
domain method. Spatial domain techniques deal 
directly with the pixels of the image [8]. The pixel 
values are manipulated to achieve the desired 
improvement. In the methods of frequency domain, 
the image is first transferred in the frequency domain. 
This means that the Fourier transform of the image is 
calculated first [4].  
Histogram Equalization is one of the oldest and most 
popular image resolution     enhancement methods is 
Histogram equalization (HE) which is used to 
enhance the contrast of the image intensity values that 
spreads throughout the range [10]. Another 
techniques namely BBHE, RESWHE, AGCWD have 
been used quite frequently for image enhancement [2, 
6, 11].  
 
II. RELATED WORK 
 
Image enhancement in digital image processing has 
become the topic of research in the recent period. 
Many researchers had investigated and developed 
various models for image fusion and image 
enhancement in digital image processing. 
 
Kim and Chung (2008) proposed histogram 
equalization method; named RSWHE to effectively  

 
solve the mean-shift problem. RSWHE method was 
designed to achieve two goals: preserve the image 
brightness and enhance the image contrast. 
Maini and Aggarwal (2010) presented an overview 
of underlying concepts, along with algorithms 
commonly used for image enhancement. The paper 
focuses on spatial domain techniques for image 
enhancement, with particular reference to point 
processing methods and histogram processing. 
Garg et al. (2013) proposed different brightness 
preserving techniques to re-map the gray levels of an 
image. Comparative analysis of different 
enhancement techniques was carried out. 
Huang et al. (2013) proposed an efficient method to 
modify histograms and enhance contrast in digital 
images. Experimental results demonstrate that the 
proposed method produces enhanced images of 
comparable or higher quality than those produced 
using previous state-of-the-art methods. 
Chen and Ramli (2004) proposed a novel extension 
of BBHE referred to as minimum mean brightness 
error bi-histogram equalization (MMBEBHE). 
RMSHE is featured with scalable brightness 
preservation. Simulation results showed that RMSHE 
is the best compared to HE, BBHE, DSIHE, and 
MMBEBHE. 
Kumar et al. (2012) presented a comparative 
analysis of different enhancement techniques using 
histogram equalization. This comparison was 
proposed to be done on the basis of some parameters 
such as AMBE (Absolute Mean Brightness Error), 
Contrast, PSNR (Peak Signal to Noise Ratio).  
Mohanapriya and Kalaavathi (2013) studied about 
spatial domain enhancement techniques along with 
their algorithm. The results showed that improved 
image quality, structural appearance of input image 
and also noises were removed from an image. 
Bedi and Khandelwal (2013) reviewed various 
image enhancement techniques. Many images like 
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medical images, satellite images, aerial images and 
even real life photographs suffer from poor contrast 
and noise. 
 
III. PROPOSED METHODOLOGY 
 
Before, carrying out the process of our working, it is 
necessary to condition the image. The conditioning 
of image can be carried out by preprocessing. One of 
the preprocessing techniques is image enhancement. 
Image enhancement technique is defined as a process 
of image processing, such that the result is much 
more suitable than the original image for a ‘specific’ 
application.  
A. Image Fusion:  

Image fusion is the process of combining 
relevant information from two or more images into a 
single image. The resulting image will be more 
suitable than any of the input images. 
B. Algorithm for Image Fusion: 

Step 1:  Read the input image first. 
Step 2:  Read the input image second. 
Step 3: Decompose both of the images. 
Step 4: Apply image fusion technique such as 

PCA fusion. 
Step 5: Image is reconstructed to generate the 

fused image.                   
 

C.  Proposed Algorithm: 
Step 1: Apply image Fusion. 

      Step 2: Select the fused image.  
      Step 3: Read image gray scale/color image. 
      Step 4: Apply image proposed enhancement      
technique (REC+AGCWD). 
      Step 5: Apply Histogram weighting distribution. 
      Step 6: Apply gamma correction. 
      Step 7: Apply Histogram equalization. 
      Step 8: Display the enhanced image. 

Display the PSNR, MSE, AMBE of the image. 
 

IV. IMPLEMENTATION 
 
The image fusion is done by selecting different two 
images of same image with left and right part in 
which some part as dull and some part as bright. 
Firstly, the image1 is selected Similarly the image2 is 
selected shown in fig.1. After selecting image1 and 
image2, the fusion of the two images was done. The 
fig.2 shows the image after fusion of the two images.  
 

 
Fig.1:  Images before fusion 

 
Fig.2: image after fusion 

           
Once the image is selected after fusion, different 
techniques for enhancement were applied on gray 
scale images. The experimental results produced five 
methods including HE, BBHE, RSWHE, AGCWD 
and our proposed Technique REC+AGCWD. For 
image-contrast enhancement, these methods were 
applied to enhance various grayscale images. 
Histogram equalization (HE) is one of the most 
frequently used technique as shown in fig.3(a). 
Brightness preserving Bi- Histogram Equalization 
(BBHE), can reduce the mean brightness variation as 
indicated in fig.3(b).  

In recursively separated and weighted 
histogram equalization (RSWHE) methods preserves 
the image brightness and enhance the image contrast. 
RSWHE (Recursive HE Method with recursion 
value=2 and No gamma correction value) 
implementation for gray scale image as shown in 
fig.3(c). Adaptive gamma correction using weighting 
distribution (AGCWD) was presented that modify 
histograms and enhance contrast in digital images. 
AGCWD in which recursion value=0 and Gamma 
correction value=0 (r=0,g=0) used for 
implementation of gray scale images as indicated in 
fig.3(d).  

Proposed Technique (Rec + AGCWD) in 
which combination of   adaptive gamma correction 
with weighting distribution technique used on gray 
scale images. Proposed Technique (Rec + AGCWD) 
in which recursion value=2 and Gamma correction 
value=0 (r=2, g=0) used for implementation of gray 
scale images shown in fig.3(e). Proposed Technique 
enhance the image contrast while preserving image 
brightness. 
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Fig.3: shows original image with enhancement results by HE, 
BBHE, RSWHE, AGCWD and Proposed Technique (Rec + 

AGCWD) 
 
V. RESULTS AND DISCUSSIONS 
 
The proposed algorithms has been experimentally 
worked out on gray scale images.  performanceis 
meseaured with various parameters such as PSNR, 
MSE, AMBE, which are tested on images of gray 
sclae. In each testing image used all image 
enhancement techniques such as Histogram 
equalization (HE), Brightness preserving bi histogram 
equalization (BBHE), Recursively separated and 
weighted histogram equalization (RSWHE), Adaptive 
gamma correction weighting distribution (AGCWD) 
and Proposed Technique (Rec + AGCWD) for 
comparing results. Comparison of these techniques 
on grayscale images is shown in Fig 4 and Fig 5. 
 

 

 
Fig.4: Comparison on Grayscale test image 1 and image 2 
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Fig.5:  Comparison on Grayscale test image 3 and image 4 

 
The values of Parameters i.e quality metrics for the 
gray scale images had been inputed by the proposed 
algorithm and existing techniques which is shown in 
table 1, 2, 3. It is verfied that PSNR, MSE, ABME 
values are better of proposed method as compared to 
the existing techniques. 

TABLE 1 
PSNR (Peak Signal-to-Noise Ratio) 

 
 

TABLE 2 
MSE (Mean Square Error) 

 
 

TABLE 3 
AMBE (Absolute Mean Brightness Error) 

 
 
CONCLUSION 
 
A number of techniques are available in the literature 
for image enhancement of gray scale images. In this 
paper new hybrid technique namely REC+AGCWD 
(recursion=2, gamma=0 or 1) was proposed. The 
proposed technique is composed of four major steps 
Histogram Segmentation, Histogram weighting 
distribution, gamma correction, Histogram 
equalization.  The results of the proposed technique 
were compared with the existing techniques. In the 
present methodology, the brightness did not decrease 
during image enhancement. So the results and the 
technique was validated and accepted. 
 
FUTURE SCOPE 
 
Although there was reduced brightness problems 
while image enhancement for gray scale and color 
images, yet the brightness did reduced to some extent. 
It can be said that even if the proposed technique is 
better as compared to the existing technique yet there 
is further scope of improvement in the designed 
methodology and further investigation of the 
proposed methodology is required for better results. 
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