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Abstract 
In digital image enhancement, contrast enhancement plays an important role. The main objective of contrast enhancement is to 

correct the local contrast in different area of the image. So that the feature unseen in the dark or bright area is brought out and 

exposed to the human views. In this paper improve the brightness of the dimmed images and preservation of image feature via 

multilevel thresholding, gamma correction and probability based entropy. The proposed method preserves the feature of the 

image and brightness and also improves image quality. 
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1. INTRODUCTION 

The enhancement techniques for dimmed images can be 

categories into two methods, first one is direct enhancement 

method and another one is indirect enhancement methods 

[1]. This method applied for various applications such as 

general images, indoor and outdoor images. Contrast 

enhancement plays an important role in image enhancement. 

Poor contrast in digital images can be produced from many 

conditions, including lack of operator knowledge and 

inadequate of the image capture device [2]. 

 

Poor environmental conditions in the captured scene, such 

as the occurrence of clouds, lack of sunlight or indoor 

lighting, and some other condition. That also leads to 

reduced contrast quality of the images. The overall 

luminance is insufficient, and then the details of the image 

or video facial appearance will be buried. The main 

intention of contrast enhancement is to correct the local 

contrast in different area of the image. So that the feature 

hidden in the dark or bright area is brought out and exposed 

to the human views. 

 

2. RELATED WORK 

Contrast enhancement is to correct the local contrast in 

different area of the image. So that the feature out of sight in 

the dark or bright area is brought out and exposed to the 

human views. [12]. several contrast enhancement techniques 

are available, some of the techniques are discussed. 

 

 

 

2.1 Contextual and Variational Contrast 

Enhancement 

Enhancement of the image done by using inter pixel of an 

image. The algorithm use 2-D histogram of input image that 

is created using association between the each pixel of input 

image and its neighboring pixel [3]. 

 

 
 

Fig -1: Input image 

 

The smooth 2-D intention histogram is obtained by optimize 

the sum of frobenius norms of difference between the input 

image histogram and evenly distributed histogram. By 

increase the dynamic range low contrasts are improved. 

High contrast also increased but not that much. This 

algorithm improves visual quality well but it required high 

computational time. 
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Fig -2: Enhanced image 

 

2.2 Recursively Separated and Weighted Histogram 

Equalization for Brightness Preservation and 

Contrast Enhancement 

These approaches mainly concentrate on preservation of 

brightness of an image and contrast of image [9]. The 

essential process done in this approach is to segment input 

images into two are additional sub- histograms recursively 

and adjust the sub- histograms with the help of weighting 

process. It is efficiently solve the problem of mean shift. 

 

 
 

Fig -3: Original image 

 

By adjust the sub-histograms of an image it includes multi-

equalization and preservation of brightness [8]. Some 

statistical value may lose while modifying the sub-

histograms. 

 

 
 

Fig -4: Output image of RSWHE 

 

2.3 Image Enhancement Based On Equal Area 

Dualistic Sub-Image Histogram Equalization 

Method 

This approach enhances the information efficiently and also 

maintains the luminance of an original image [11]. The 

basic process done in this approach is to decompose the 

input image into two equal sub-images according to the 

probability density function of the original image. 

 

 
 

Fig -5: Original image 

 

And two sub images are equalizing respectively. Finally, 

output image produced by combined the two sub-images 

into one. The outputs produced by this method maintain the 

original brightness of an input image and enhances the 

information effectively. If the image has high intensity 

distribution than cannot solve over equalization effect 

efficiently 
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Fig -6: Enhanced image 

 

2.4 Recursive Sub-Image Histogram Equalization 

Applied to Gray Scale Images 

This approach is the more reliable, because of the recursive 

environment and scalable preservation of brightness [8]. The 

basic process done in this approach is , instead of separating 

image only one time, it recursively separate the image at 

several time to get multiple sub-histograms. 

 

 
 

Fig.-7. Original image 

 

This gives the advantage of scalable brightness preservation. 

But more sub-images consume more computational time. 

 

 
 

Fig.-8. Output of DSIHE 

 

2.5 Brightness Preserving Histogram Equalization 

with Maximum Entropy: A Variational Perspective 

These approaches enhance the image efficiently and also 

preserve the original brightness of the image. The basic idea 

of this approach , maximize the entropy by using target 

histogram [6]. 

 

That the mean brightness is fixed based on the constraints, 

than convert the original histogram to the target histogram 

by using histogram specification [10]. This approach does 

not exploit the discrete entropy. 

 

 
 

Fig.-9. Input image 
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Fig.-10. Enhanced image 

 

2.6 Contrast Enhancement Using Brightness 

Preserving Bi-Histogram Equalization 

The goal of this approach is to preservation of the mean 

brightness of an image at the time of enhance the contrast of 

given image [7]. The basic idea of this approach, utilize the 

autonomous histogram equalization independently. Two 

sub-image are produced by decompose the input image .The 

decomposition is done based on the mean. 

 

It preserves the mean brightness of input image, it consume 

more computational time. 

 

 
 

Fig.-11. Original image 

 

 
 

Fig.-12. Output of BBHE 

 

3. PROPOSED WORK 

In this paper proposes an robust method to enhance the 

brightness as well as preservation of feature present in an 

image. To improve the dimmed images via multilevel 

thresholding, gamma correction and probability based 

entropy. The enhanced image by these approach Preserve 

the brightness and feature in the images. 

 

3.1. Gamma Correction 

Gamma correction can robotically enhance the image 

contrast. Gamma correction is a non-linear operation ,which 

is used to correcting lightness or darkness of image[4]. 

According to the gamma value only image brightness can be 

corrected. Gamma value ranging from 0.0 to 10.0. If gamma 

value less then 1.0(<1.0), image gets darken. Else if gamma 

value greater than 1.0(>1.0), image gets lighten. Else 

gamma value equal to 1, no changes in an image. Gamma is 

apply only for display image not to the data of image. 

Within gamma correction three major process are done. First 

Histogram analysis, which provides the spatial information 

of an input image. In the second step, the weighting 

distribution is used to even the irregular occurrence and thus 

avoid generation of inauspicious artifacts. In the third and 

final step, gamma correction can robotically enhance the 

image. 

 

 It defines the association between a pixel's 

numerical value and its actual brightness. 

Study the intensity of the image. Based on the 

image intensity calculate the gamma value. 

Apply the gamma value on the original image to 

improve the brightness as well Preserve the 

brightness of the original image. 

 

              Gamma parameters calculate as: 

 

                              𝛾 = 1 − 𝑐𝑑𝑓𝜔 𝑙          
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3.2 Probability Based Entropy 

The image enhancement is depending on information that 

present in an image. Based on the including point and 

excluding point the entropy is computed. The image that is 

produced by the method is clearly understandable. 

 With help of using entropy model can calculate 

information contribution. 

Compute the distribution of Normalized numbers 

of occurrences of each intensity. 

 

Consider the histogram as probability distribution. 

 

𝑝𝑑𝑓 𝑙 = 𝑛1/(𝑀𝑁) 

 

Number of pixels that have intensity l, MN is the total 

number of pixels in the image. 

The pixels with low information contribution 

represented by low intensities 

The pixels with high information contribution 

represented by high intensities 

Optimize the cross-entropy between the input 

gray-level image and the output binary image as 

pinpointing of maintenance of information. 

 

3.3 Multilevel Thresholding 

Multilevel thresholding produce more than one threshold 

value for an input image. Convert gray scale image into a 

binary image [6]. Then calculates the optimum threshold 

divide those two classes so that they combined spread is 

least. This approach divide image based on those pixel value 

are under the threshold it is consider as background value, if 

not it consider as foreground value. 

Multilevel thresholding suitable for either a 

grayscale or color image as input and, outputs a 

binary image represent the segmentation. Each pixel 

in the input image, a threshold has to be calculated. 

 Those pixel values are under the threshold it is 

consider as background value, if not it consider as 

foreground value. 

T the mean of the minimum and maximum values 

is used to calculate the threshold. 

Based on the threshold value image gets 

energetically change, so image visual quality is 

improved well. 

Visual quality is improved then able to bring out 

the details or feature hidden in an image. 

The enhanced image clear with more details, and 

visual quality of image improved well. 

 

4. EXPERIMENTAL RESULTS 

The dimmed and indoor, outdoor images are taken as a input 

image, which is unable to get the feature from the image. In 

gamma correction, it defines the association between a 

pixel's numerical value and its actual brightness. Find out 

the gamma value and apply that value on original image, 

which improve the brightness. Probability based entropy for 

preservation of information and find out low intensity and 

high intensity pixel. Finally multilevel thresholding, based 

on threshold value improve the image visual quality. Result 

of the enhanced image intelligible is measured using in term 

of entropy value. The resulting of the proposed method 

preserves the feature of the image and brightness and also 

improves image quality. 

 

 
 

Fig.-13. Original image 

 

 
 

Fig.-14. Enhanced image 

 

5. CONCLUSIONS 

This paper presents a new enhancement technique for paper 

improves the brightness of the images and preservation of 

feature present in an image. In gamma correction, it defines 

the association between a pixel's numerical value and its 

actual brightness. Find out the gamma value and apply that 

value on original image, which improve the brightness. 

Probability based entropy for preservation of information 

and find out low intensity and high intensity pixel. 

 

Finally multilevel thresholding, based on threshold value 

improve the image visual quality. Result of the enhanced 

image intelligible is measured using in term of entropy 

value. The enhanced image using the proposed method bring 

out more details of the original image and visual quality is 

improved well. 
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