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Abstract 
Image contrast enhancement plays very important role in digital 
image processing, Histogram Equalization (HE) technique is mostly 
used for contrast enhancement of image, in this paper two different 
approaches for image contrast enhancement are implemented first 
method is called DRSHE and second one is Adaptive histogram 
equalization, DRSHE divides the dynamic range of histogram into 
k parts after this itresizes the grayscale range depending on the 
area ratio. Then histogram intensities are redistributed in resized 
grayscale rangeuniformaly. This method uses Weighted Average 
of Absolute color Difference (WAAD) in order to emphasize the 
edge of original image. Linear adaptive scale factor is used to 
control excessive changes in brightness. The results show us that 
DRSHE retains naturalness of the original image as compared 
with conventional methods of contrast enhancement. The both 
techniques are used for enhancing the contrast of video, just by 
getting the frames of video and by applying the both techniques 
of contrast enhancement to the each frame of video, after applying 
the contrast enhancement techniques, again contrast enhanced 
frames and recombined and video is obtained.
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I. Introduction
Enhancing contrast of images is one of the major issues in the 
digital image processing. The visual quality of low contrast images 
are improved by contrast enhancement techniques. Pictures 
taken by a camera always do not have best contrast. The contrast 
enhancement is a necessary technology for these kinds of images. 
Image enhancement is a process involving changing the pixels’ 
intensity of the input image, so that the output image looks better 
[1-2]. The best technique used for image enhancement is Histogram 
Equalization (HE) [1-2]. This technique is widely used because its 
simple to implement.The images taken in medicalfield, satellite 
images, electronic microscope images and photograph images, 
are always having less. In such cases contrast enhancement is 
necessary.

II. Relevance
Histogram Equalization (HE) technique is the most widely 
used for enhancing the contrast of the low contrast images. 
This method is not suitable for  electronic products (Consumer) 
directly because it may cause side-effects such as washed out 
appearance and false contouring due to the significant change in 
brightness. Therefore the proposed work emphasizes on using 
dynamic range histogram equalization techniques.  The proposed 
work will implement two methods of contrast enhancements, 
those are, contrast enhancement of an image using Dynamic 
Range Separate Histogram Equalization (DRSHE) method [3] 
and adaptive contrast enhancement of an image using regional 
dynamic histogram equalization [4].

III. Literature Survey
Yu Wang, Qian Chen, Baomin Zhang [5] proposed the Image 
Enhancement Based On Equal Area Dualistic Sub-Image 
Histogram Equalization (DSIHE) Method. In this method the 
image was decomposed into two equal area sub-images based on 
its original probability density function. Then the two sub-images 
were equalized respectively. The result of this method shows that 
the method not only enhances image information effectively, but 
also keeps the original image luminance well enough to make it 
possible to be used in video system directly. The main drawback 
of this method is that, in some conditions, the luminances of an 
image get affected significantly after equalizing process. 
Soong-Der Chen, Abd. RahmanRamli [6] proposed the Contrast 
Enhancement method using “Recursive Mean-Separate Histogram 
Equalization (RMSHE) for Scalable Brightness Preservation”.In 
this technique for contrast enhancement, the input histogram is 
separated recursively based on the mean. The ultimate goal behind 
the RMSHE is to allow higher level of brightness preservation 
to avoid unpleasant artifacts and unnatural enhancement due to 
excessive equalization while enhancing the contrasts of a given 
image as much as possible. Analysis on the output mean of RMSHE 
with regards to any recursion level for a given analog image having 
symmetric distribution is also established mathematically. Result 
from RMSHE shows that the proposed algorithm has increased the 
brightness preservation and yielded a more natural enhancement 
of the image. The main disadvantage of this method is that we 
have to set the recursion level every time.
Joung-Youn Kim, Lee-Sup Kim, and Seung-Ho Hwang [7] 
proposed “An Advanced Contrast Enhancement Using Partially 
Overlapped Sub-Block Histogram Equalization (POSHE) method” 
In this method a low-pass filter-type mask is used to get a non-
overlapped sub-block histogram-equalization function to produce 
the high contrast associated with local histogram equalization but 
with the simplicity of global histogram equalization. The mask 
which is of low-pass filter-type is realized by partially overlapped 
sub-block histogram-equalization (POSHE), the sub-blocks are 
much less overlapped and computation overhead is reduced 
by a factor of about 100 compared to that of local histogram 
equalization while still achieving high contrast. The results shows 
that, this method requires much less computation and contrast is 
enhanced compared to global methods. 
Sangkeun Lee[8] proposed “An Efficient Content-Based Image 
Enhancement in the Compressed Domain Using Retinex Theory” 
to present a simple and efficient algorithm for dynamic range 
compression and contrast enhancement of digital images under the 
noisy environment in the compressed domain. In this method an 
image is separated into illumination and reflectancecomponents.  
The manipulation of the  illumination component is done adaptively 
for the  image dynamics by using a new content measure. After 
this the reflectance component depending  on the measure of 
the spectral contents of the image is manipulated for image 
contrast enhancement. The spectral content measure is computed 
from the energy distribution across different spectral bands in a 
discrete cosine transform (DCT) block. The results shows that 
the proposed algorithm improves the image dynamic range and 
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contrast effectively without causing block artifacts and boosting 
noisy information less.

IV. Proposed Work
The contrast enhancement methods surveyed above included: 
Dualistic Sub-Image Histogram Equalization (DSIHE), Recursive 
Mean-Separate Histogram Equalization (RMSHE), Partially 
Overlapped Sub-Block Histogram Equalization (POSHE), An 
Efficient Content-Based Image Enhancement in the Compressed 
Domain Using Retinex Theory. These are some of the conventional 
image contrast enhancement methods and the drawbacks of the 
above methods are summarized as below. More computational 
timeAffect the naturalness of image.In this technique there 
is possibility of excessive contrast enhancement. The above 
traditional methods are unable to provide more detailed and 
moderate histogram.

V. Problem Defination
The proposed work aims to enhance the contrast of low contrast 
images using histogram equalization technique by two different 
approaches and then compare their performance. These approaches 
are

Image Contrast Enhancement Using Dynamic Range Separate • 
Histogram Equalization Method [DRSHE].
Image Adaptive Contrast Enhancement Using Regional • 
Dynamic Histogram Equalization Method.

The proposed approaches will overcome the drawback of 
earlier approaches and also as they do not include logarithm 
and exponential computation, so computation complexity is 
significantly reduced in software/hardware implementation. 
DRSHE method is also well suited for utilization in the consumer 
electronics.
The methodology used in the both approaches of contrast 
enhancement is explained below.
1. Methodology for Image Contrast Enhancement Using Dynamic 
Range Separate Histogram Equalization (DRSHE)Approach”
The fig. 1 shows the block diagram of important steps involved 
in implementation of DRSHE approach
2. Algorithm for DRSHE Approach:

Step 1: •	 Read the Input image which is of less contrast.
Step 2: •	 Get the size of input image that number of rows (R) 
and number of columns (C).

Fig. 1: Block Diagram of DRSHE Approch of Contrast 
Enhancement.

Step 3: •	 Get the Red, Blue and Green information of the 
colour image.
Step 4: •	 The following steps are applied on red, blue and green 
information seperetaly.
Step 5: •	 WAAD calculation is an important step in this method. 
Weighted Average of Absolute color difference (WAAD) [9] 
is defined as absolute color difference between the center 
pixel and its adjacent pixels. In order to achieve more detailed 
histogram of an image, Weighted Average of Absolute color 
difference is employed. 

Let A= I ( x , y ),
B= | I ( x + i , y + j ) – I ( x , y) |
Where I(x, y) represents a pixel value, and i and jrepresent 
horizontal and vertical coordinates of adjacent pixels, respectively. 
Then WAAD is calculated as 
WAAD = A + (1 / 8) 

Step 6: •	 Detecting start and End point to get Dynamic 
Range:

After calculating WAAD of the low contrast image, we have to 
get the histogram of that WAAD calculated image,then we have 
to detect the start and end point of the dynamic range of WAAD 
calculated image histogram.First we have to get the product of 
Rows and columns of original image and divide it by 10,000, 
with this we get a limiting factor,from origin of histogram that 
is on x axis , we have to check that if pixel value is greater than 
(R*C)/10,000 then that will be the start point of dynamic range of 
histogram and same thing we have to do for end point of dynamic 
range that from other end of x axis that is opposite side of origin of 
histogram, the distance between start and end point of histogram 
is called as Dynamic Range of histogram.

Step 7: •	 Dividing the Dynamic Range 
After getting the dynamic range of histogram , we have to divide 
the dynamic range into four separate parts,called as Seperated 
dynamic range(SDR),that is K=4, K stands for seperation levels.
So we get four histograms,each histogram is called as sub-
histrogram.

Step 8: •	 Calculation of Sum of Sub Histogram
For each sub-histogram the Sum of Sub-Histogram (SSH) is to 
be calculated by following equation,
Let S = SDRk
 Where SDR = Seperated Dynamic Range
    S
  (Sum of SubHistogram)k   = ∑h ( Xj )
    J=S
whereSDR is Separated Dynamic Range, k is the separation level, 
and Xjis the jth gray level of input. 

Step 9: •	 Calculation of Area Ratio of Sub-histogram:
Area ration of sub-histogram is calculated as 

ARSHk = (Sum of SubHistogram)k/ total number of pixels

Step 10: Redistribution of Histogram Based on ARSH:
After calculating ARSH, histogram redistribution takes place based 
on ARSH,which is called as Resized Grey Scale Range(RGR)
RGRk = Maximum grey level × ARSHk
In order to get the uniform histogram distribution, DRSHE 
redistributes the intensity values in sub-histogram to the resized 
gray scale range by using the following equation.
Y(n) = ( x(n) – SDRk )×ARSHk +
wherex(n) is the input pixel value, Y(n) is its corresponding output 
pixel value, and k is the separation level.
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Step 11: •	 Adaptive Scale Factor Application:
Adaptive scale factor is used to prevent excessive dynamic range 
compression. Adaptive scale factor is used to extend scalable 
dynamic range. When a specific contrast enhancement method 
is applied for various images, it is very difficult to achieve good 
performance, that is, the adaptive scaling method might be suitable. 
The reasonable resized dynamic range of sub-histogram, r, is 
defined as, r = Maximum grey level /Seperation level
HereL is maximum gray level and k is the separation level of 
DRSHE. Adjusted Resized Grayscale Range (ARGR) of sub-
histogram is defined as,
ARGRk  =RGRk  +  α × ( r – RGRk )
where α is a scale factor that has the value between 0 and 1.These 
are the most important steps involved in the contrast enhancement 
of the image using DRSHE method.

Step 12: •	 After applying all above steps on the red, blue and 
green information, recombine RGB information to get the 
contrast enhanced colour image.

3. Methodology for Image Adaptive Contrast Enhancement Using 
Regional Dynamic Histogram Equalization Approach
The main advantage of this approach over first approach of 
contrast enhancement is that it has smaller computational time 
as compared to traditional methods of contrast enhancement, the  
parameter setting is done automatically which is another important 
advantage of this approach because many conventional methods 
needs parameter setting in accordance with each image.

4. Algorithm for Image Adaptive Contrast Enhancement Using 
Regional Dynamic Histogram Equalization Approach:
The steps in the second method are exactly similar to the first 
method of contrast enhancement.
Step 1: Read the Input image which is of less contrast.
Step 2: Get the size of input image that number of rows(R) and 
number of columns(C).
Step 3: Get the Red, Blue and Green information of the colour 
image.
Step 4: The following steps are applied on red, blue and green 
information seperetaly.

Fig. 2: Block Diagram of Adaptive Contrast Enhancement Using 
Regional Dynamic Histogram Equalization

Step 1:
Here an input image is divided into small size blocks called 
as tiles of image and for each block or tile adaptive HE that is 

CLAHE(Contrast Limited Adaptive Histogram Equalization) is 
performed[10]
Step 2:
After performing step 1, linear interpolation is done in order to 
remove block noise.
Step 3:
The procedure explained in method 1 is repeated again that is 
from step 5 to step 12 are repeated and the contrast enhanced 
image is obtained.

V. Video Contrast Enhancement
With the help of above methods we can enhance the contrast of 
the low contrast videos, the following steps are used to enhance 
the contrast in videos.
Step 1: Select the low contrast video.
Step 2: Convert the video into its frames
Step 3: To the low contrast frames apply any one method above 
explained
Step 4: After applying contrast enhancement on the low contrast 
frames, we get contrast enhanced frames.
Step 5: Recombine the contrast enhanced frames to form a new 
contrast enhanced video. 

Fig. 3: Block Diagram of Video Contrast Enhancement

VI. Performance Parameters for Evaluation of 
Algorithms
Performance parameters which are used for evaluation of algorithm 
are as follows,

A. Mean Squared Error(MSE):
MSE which is defined for two m×nmonochrome images Iand K 
where one of the images is considered a noisy approximation of 
the other is defined as:
m-1   n-1
MSE=1/(mn)  ∑   ∑  [ I (i, j) - K (i, j)]2

                        i=0   j=0
If two images are same then MSE is equal to zero.If two images 
are different then MSE is not equal to zero.

B. Root Mean Squared Error (RMSE):
It is nothing but square root of Mean squared error(MSE).
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C. Peak Signal to Noise Ratio(PSNR):
The peak signal-to-noise ratio, which is  abbreviatedas PSNR 
most of the time, is defined as the ratio between the maximum 
possible power of a signal and the power of corrupting noise that 
affects the fidelity of its representation., PSNR is mostly given 
in the logarithmic decibel scale. It is defined as 
By following well known equation,
PSNR=20log10(MAXi/Square Root of MSE)
Here, MAXiis the maximum possible pixel value of the image. 
When we represent the pixels by 8 bits per sample, this is equal 
to 255. Mostly, when the samples are represented using linear 
PCM with Bbits per sample, MAXiis given by 2B−1. For the 
color images which is having three different RGB values for each 
pixel in the image, for such images PSNR is calculated as the 
same except the MSE is defined as sum over all squared value 
differences divided by image size and by value three.If two images 
are same then PSNR is infinite and if two images are different 
then PSNR value is finite.

D. Computational Time
It is the time required by system for its implementation.

VII. Result and Discussion
The both methods are applied on many low contrast images and 
results were satisfactory as compared to the traditional methods 
of contrast enhancement. The performance parameters like MSE, 
PSNR and RMSE are calculated for input and output images of 
both methods of contrast enhancement .We know that if MSE , 
PSNR and RMSE is calculated for two images always, if both 
images are same then value of MSE is equal to zero and PSNR is 
equal to infinite value. If there is any change between both images 
that is between input and output image then MSE becomes non 
zero and PSNR will become some finite value. this indicated that 
the enhancement of contrast in the output image, Along with this 
we have calculated the computational time of both methods which 
are smaller than other traditional methods of contrast enhancement. 
The histogram of input and output images are compared which 
shows some changes, which is indication of contrast enhancement. 
For the video, MSE, RMSE and PSNR  offrames of video and 
output frames from both methods are calculated which indicates 
us the contrast enhancement in the frames.The figures a is the 
input image and b and c figures are the results of first method 
for adaptive scale factor 0.1 and 0.5 respectively. Figure c and 
d are the results of second method for adaptive scale factor 0.1 
and 0.5 respectively.

A. Experimental Results of Both Methods

1. Input Image

Fig. (a)  
Method 1 Results: 
For Alpha = 0.1

Fig. (b)
 For Figure a & b: 
  MSE=0.045871
  RMSE=0.214175
  PSNR=61.515447 db
Computational time=1.306036 S

For Alpha = 0.5

Fig. (c)

For Figure a &c:
MSE=0.003485
RMSE=0.059034
PSNR=72.708821 db
Computational time=1.024261 S

Method 2 Results:
For Alpha = 0.1

Fig. (d)
For Figure a & d:
MSE=0.019365
RMSE=0.139157
PSNR=65.260727 db
Computational time=1.197181 S

For Alpha = 0.5
Figure (e)



IJCST  Vol. 6, ISSue 2, AprIl - June 2015

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  47

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

For Fig. a & e:
MSE= 0.034619
RMSE=0.186063
PSNR=62.737622 db
Computational time= 1.086777 S

VIII. Conclusion
We proposed contrast enhancement using dynamic range 
separate HE.The DRSHE method preserves the naturalness of 
the original image and by using WAAD we get detailed and 
moderate histogram. It also prevents excessive enhancement in 
contrast. DRSHE does not include logarithmic and exponential 
computation, computation complexity is reduced in software and 
hardware implementation.
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