
IJCST  Vol. 5, ISSue 4, Spl-1 oCT - DeC 2014

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  55

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

Variance Localization With Local and Global Mean 
for Adjusting Image Contrast

1Manjeet Singh Walia, 2Manish Mahajan
1Student (Dept. of Information Security), Chandigarh Engineering College, Landran, India

2Associate Professor (Dept. of IT ), Chandigarh Engineering College, Landran, India

Abstract
In Medical imaging when we take the example for specific body 
parts such as lungs, spine, abdomen, lower or upper extremities, 
each image come with different dose due to presence of hard and 
soft tissues. Since dose parameter of radiations is different thus 
it makes the different impact on soft and hard tissues that may 
lead to have a poor image contrast due to this the images may 
lead to overexposure & underexposure. The image so obtained 
would not have similar contrast in over all images. Thus image has 
different shades in different parts. Radiologist faces the problem to 
diagnose the proper disease. So image contrast need to be balanced 
over the entire image in such a manner so that image looks with 
balanced contrast. Basically image contrast is to modify attributes 
of an image to make it more suitable for a given task and for a 
specific observer. Most of the technique is very suitable when 
image come with balanced brightness. But in case of Digital X 
ray radiations, soft and hard tissues make different impact. Thus 
a method is required that could calculate the global attributes and 
local attribute and based on the selection of local with respect to 
global it balances the contrast.
In the current paper we are going to implement the new method 
of image contrast enhancement that uses the concept of Global 
mean and global variance by using localization functions. The 
proposed has been applied on complex (medical) images and is 
checked for different metrics such as NAE, quality Index and 
structural content.
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I. Introduction
Image enhancement problem can be formulated as follows: given 
an input low quality image and the output high quality image for 
specific application. It is distinguished that image enhancement 
is an active topic in medical imaging has received much attention 
in recent years. This aims to advance the visual appearance of 
the image, or to provide a “better” transform representation for 
future computerized image processing, that are analysis, detection, 
segmentation and recognition. It also helps in analyzing the 
background information that is essential to understand object 
behaviour without requiring expensive human visual examination. 
Doing image enhancement over low quality image is a challenging 
problem because of these reasons. Due to low contrast, the objects 
from the dark background are not clearly extracted. Mostly 
colour based methods will not work on this matter because the 
colour of the objects and that of the background are comparable. 
The study of available techniques is dependent on the existing 
techniques of image enhancement [2] that are classified into two 
broad categories [3]: Spatial based domain image enhancement 
and Frequency based domain image enhancement. Spatial based 
domain image enhancement [4] operates only on pixels. Spatial 
based domain has a main advantage that they conceptually simple 
to understand and the complexity of these techniques is low 

which favours real time implementations. But these techniques 
mainly lacks in giving adequate robustness and imperceptibility 
requirements. Frequency based domain image enhancement[5] 
is a term used to describe the analysis of mathematical functions 
or signals with respect to frequency and operate directly on the 
transform coefficients of the image, such as Fourier transform and 
also on discrete wavelet transform (DWT), and discrete cosine 
transform (DCT). The basic idea in using this technique is to 
enhance the image by manipulating the transform coefficients. 
The advantages of frequency based image enhancement include 
low complexity of computations, easiness of presentation and 
manipulating the frequency composition of the image and the 
easy applicability of special transformed domain properties. The 
basic limitations including are it cannot simultaneously enhance 
all parts of image very well and it is also difficult to automate the 
image enhancement procedure. If enhanced image implant high 
quality background information, the other techniques of image 
enhancement like spatial domain methods can again be classified 
into two broad categories: Point Processing operation and Spatial 
filtering operations. The usual methods of image enhancement 
are to improve the low quality image itself. It doesn’t implant 
any high quality background information. The reason for this 
is that in all the dark images, some areas are so dark because of 
which the information will be lost in those regions. It does not 
matter that how much illumination enhancement we apply on it, 
it will not help us to bring back the lost information. Frequency 
domain methods also are classified into three categories: Image 
Smoothing, Image Sharpening, Periodic Noise reduction all are 
done by frequency domain filtering.

A. Methods for Contrast Enhancement Using Local and 
Global Concept
Using global contrast enhancement [6], low contrast image can be 
improved in its quality globally. The output image that is enhanced, 
using such type of enhancement, that images may not have the 
noise and ringing artefacts. However, it may have over-exposure 
on some parts of the image and under-exposure on some other 
parts of the image when too high contrast will occur. In addition 
to these, the enhanced output image may lead to the lack of local 
details. On the other hand, while using local contrast enhancement, 
the local details are better defined of an image. However, local 
contrast enhancement will create the output image with noise and 
ringing artefact when there occurs a too much contrast gain. In 
addition to these, it may be reduced in global contrast. For a few 
images, while applying the local contrast enhancement along with 
global contrast enhancement is much better than that of global 
contrast enhancement only or local contrast enhancement. But 
most of the methods  is not explaining the concept for using the 
local and Global together by taking the reference of each other 
or vice versa.

II. Proposed Work
To balance the contrast for unequilized brighten image . We have 
to  extract those areas in the image that has low contrast value or 
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high contrast value and based on these we have to predict the local 
and global change in the image by taking the reference of each 
other. Thus we have proposed that we can do contrast enhancement 
by using a new method in medical images  .We generate contrast 
for local means. Local means make a effect over small changed 
level of gray values. This will also lead to the visual betterement 
of the image which is more useful and it takes the reference of 
global mean[7-12], when contrast is balanced.The formation of 
the technique with complete steps is presented in below:

 

Mean and variance are calculated 
globally from the image  

Using column wise functions 
Neighborhood operations are performed 

including localization function 

Equalization is made accordingly by finding 
the intensity ranking value from local & 

globalization calculation  

Visualize the image & then 
save the image 

 

Stop 

Input original image 

All the above steps are applied to 
the input image  

 

Fig. 1: Contrast Enhancement Process Using Proposed 
Algorithm

STEP-1 Input Original Image: The input image is the image which 
is to be enhanced. So the original image which is to be enhanced is 
inputted. To enhance the image different operations are performed 
on the input image.
STEP-2 Mean and variance are calculated globally from the 
image: Mean & variance of the image is calculated globally first 
& after that the local mean of the image is calculated. Let M be 
the Mean of the Image 
Global Mean1 = (M/Local mean)
Global Mean2 = (1- Local Mean/Local Mean+1)

STEP-3 Using column wise functions Neighborhood operations are 
performed including localization function : In this step the original 
image is divided into small segments like matrices, after that the  
mean is calculated locally & then neighborhood operations are 
performed to enhance the contrast of the input image: Localization 
Function = [GlobalMEAN1 GlobalMEAN2 GlobalMEAN1; 
GlobalMEAN2-4/ (LOCALMEAN+1) GlobalMEAN2; 
GlobalMEAN1GlobalMEAN2 GlobalMEAN1];
STEP-4 Apply Step 3 to the image matrices: After making 
the matrices of the input image using column wise function 
the neighbourhood operations are performed & it also include 
the localization function, so to adjust the contrast of the image 
according to the values of local mean & variance.
STEP-5 Equalization is made accordingly by finding the 
intensity ranking value from local & globalization calculation: 
By performing neighborhood operations on the image matrices 
the local & global mean of the image is calculated. These things 
will help in finding the intensity ranking values & we will make 
equations according to this intensity ranking.
Step- 6 Apply all the above steps to the input image.
Step- 7 Obtained Enhanced Image: Finally the enhanced image 
is obtained, visualize the final image & then save it

III. Experimental Results
In this section three error matrices are used to compare image 
quality i.e. Structural content (SC), quality index (QI) & 
Normalized absolute error (NAE) Firstly the structural content 
compare that the resulted image is better than that of the input 
image. Quality index of the image will increase & it will lead to 
the visual betterment of the image & when it decreases it will 
reduce the visual image quality of the image.
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(a). Adaptive Histogram Equalization, (b). Histogram Equalization, (c). Contrast Limited Adaptive Histogram Equalization 
uniform, (d). Contrast Limited Adaptive Histogram Equalization Rayleigh, (e). Proposed

A. Image Results
To prove this technique results to be better than previous techniques we take six set of images to show our results, which are seen 
to be better than that of the other techniques which are used. We have compared different methods with proposed method to check 
weather our method is better from others or not. Explanation for different methods which are used is given below:
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1. Adaptive Histogram Equalization
In every set of images, image (a) is Adaptive histogram equalization 
(AHE) differs from ordinary histogram equalization in the respect 
that the adaptive method computes several histograms, each 
corresponding to a distinct region of the image, and uses them 
to rearrange the brightness values of the image. The objective of 
process is to improve the local contrast of an image.

2. Histogram Equalization [13]
In every set of images, image ‘b’ is the result of Histogram 
Equalization is applied to the original image so that the equalization 
of the histogram of the whole image is to be done which increases 
the dynamic range corresponding to the image.

3. Contrast Limited Adaptive Histogram Equalization 
Uniform
In every set of images, image (c), (d), uses CLAHE method, it 
utilizes a parameter limit value of histogram in order to obtain 
adequate brightness and contrast on the enhanced image. The 
contrast limit is controlled on the histogram equalization process. 
Criterion of desired histogram distribution is defined based on 
contrast range of original image. Some criterion of form of 
histogram distribution is uniform, exponential, or Rayleigh.

4. Proposed
In every set of images the proposed method will calculate the 
global mean & variance of the original image for image (e) & then 
adjust the contrast by performing neighbourhood operations. The 
quality of the image is better than the other methods used.
From all above image results it is clear that our proposed method 
is better than that of the other methods compared as the visual 
quality of the proposed method is better than others.

Table 1: Comparing Results of Different Methods from Example 
1   
Technique SC QI NAE
HE 0.356 0.89915 0.87979
AHE 0.55544 0.95529 0.4855
CLAHE 
UNIFORM 0.49828 0.94217 0.61088

CLAHE 
RAYLEIGH 0.57875 0.94614 0.58572

PROPOSED 0.97486 1.0322 0.04994

Table 2: Comparing Results of Different Methods from Example 
2

Technique SC QI NAE

  HE 0.23549 0.90199 1.9812
AHE 0.57671 1.0594 0.49806
CLAHE 
UNIFORM 0.54525 1.0376 0.63507

CLAHE 
RAYLEIGH 0.60286 1.0122 0.80379

PROPOSED 0.92569 1.1599 0.08797

Table 3: Comparing results of different methods from example 
3
Technique SC QI NAE
HE 0.16494 0.9024 2.381
AHE 0.54957 1.0793 0.55526
CLAHE 
UNIFORM 0.45021 1.0406 0.80029

CLAHE 
RAYLEIGH 0.47146 1.0133 1.0206

PROPOSED 0.94316 1.2025 0.073151

Table 4: Comparing Results of Different Methods from Example 
4
Technique SC QI NAE
HE 0.29949 0.9008 1.1366
AHE 0.62167 0.9888 0.44894
CLAHE 
UNIFORM 0.5222 0.9632 0.62472

CLAHE 
RAYLEIGH 0.58593 0.9616 0.66118

PROPOSED 0.97048 1.0671 0.058457

Table 5: Comparing Results of Different Methods from Example 
5
Technique SC QI NAE
HE 0.52739 0.8903 0.57544
AHE 0.79137 0.9604 0.22745
CLAHE 
UNIFORM 0.76023 0.9569 0.27301

CLAHE 
RAYLEIGH 0.91277 0.9603 0.24922

PROPOSED 0.95968 0.9795 0.069035

Table 6: Comparing results of different methods from example 
6
Technique SC QI NAE
HE 0.23548 0.9019 1.8645
AHE 0.53021 1.0442 0.53235
CLAHE 
UNIFORM 0.48681 1.0228 0.67093

CLAHE 
RAYLEIGH 0.55243 1.0043 0.78467

PROPOSED 0.87382 1.1455 0.16958

Table 1, 2, 3, 4, 5, and 6: In these tables we have compared the 
values of three parameters for different images under different 
methods, as we have calculated the STRUCTURAL CONTENT, 
QUALITY INDEX & NORMALIZED ABSOLUTE ERROR. As 
we have seen from the above tables that our proposed method 
shows better result in all the three parameters we have calculated. 
We have calculated structural content using different techniques 
so we can see in every table the proposed technique gives better 
results than other methods calculating structural content for the 
same image also in quality index the values are always better than 
other methods & also in this last parameter Normalized absolute 
error the obtained values are better than other methods which 
shows that proposed method is better than other methods.
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Bar Chart
These are defined as the charts which are used to display graphically 
the different results obtained by comparing different methods 
by taking three different parameters. Given below are the three 
different bar charts comparing results graphically by having three 
different parameters.
Figure 2: This figure shows a bar chart comparing the values of 
structural content of six set of images with respect to different 
methods & shows graphically that the proposed method gives 
better results as compared to other methods.
Figure 3: This figure shows a bar chart comparing the values of 
quality index of six set of images with respect to different methods 
& shows graphically that the proposed method gives better results 
as compared to other methods.
Figure 4: This figure shows a bar chart comparing the values of 
Normalized absolute error of eight set of images with respect to 
different methods & shows graphically that the proposed method 
gives better results as compared to other methods by comparing 
values of Normalized absolute error of six set of images.
After seeing the results of all the three bar charts for three different 
parameters it is easily concluded that proposed method will produce 
better results as compared to other previous methods. Graphical 
representation will made the results more clear than other methods. 
So bar charts with proper results are shown below:

Fig. 2: Bar Chart Comparing Values of SC for Different 
Methods

Fig. 3: Bar Chart Comparing Values of QI for Different 
Methods

Fig. 4: Bar Chart Comparing Values of NAE for Different 
Methods

IV. Conclusion and Future Work
Image contrast enhancement gives better visibility in these images. 
Thus to make an image lighter or darker, or to increase or decrease 
the contrast of the resulting image for a specific application or 
set of images, contrast enhancement purposes better results and 
has greater visibility over the original image In this current paper 
we have presented  new technique that covers local & global 
mean functionality to enhance these images. Result table gives 
the indication for betterment in proposed method and also leads 
to new research. In future we will make anatomical programmed 
based contrast selection that will change according to different 
body part exam done.
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