
COMPUSOFT, An international journal of advanced computer technology, 3 (11), November-2014 (Volume-III, Issue-XI) 

1276 
 

Performance Evaluation of Dominant Brightness Level 

Based Image Enhancement 
Geetika Mahajan, Prof. Aman Arora 

Dept. of Computer Science and engineering, SIET, Amritsar, (Punjab) India 

Abstract: This paper has concentrated on the distinctive image enhancement methods.  Image enhancement has discovered a 

standout amongst the most imperative vision applications as it has capability to improve the quality of the digital images.  

Quality of the poor pictures is improved by this. Various methodologies have been proposed so far for enhancing the nature of 
the digital pictures. To upgrade picture quality image enhancement can particularly enhance and limit some information 

introduced in the input image. It is a sort of vision framework which diminishes picture commotion, kill antiquities, and keep up 

the useful parts. Its aim is to open up certain picture attributes for examination, conclusion and further utilization. The main aim 

of this paper is to assess the effectiveness of the DBLA over different image enhancement strategies. 
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1. Introduction 

The methods for improving the quality of digital images are 

known as image enhancement techniques. It is relatively 

simple, for example, to make an image light or dark or to 

enlarge or reduce contrast. Sophisticated image enhancement 

software also supports several filters for changing images in 

a variety of ways. The main purpose of image enhancement 
is to process a given image so that the outcome is more 

appropriate than the original image for a definite use. 

It sharpens image features such as edges, boundaries, or 

contrast to build a graphic display more useful for display 

and analysis. The enhancement doesn't raise the inbuilt 

information content of the data, but it increases the active 

range of the selected features so that they can be detected 

simply. Image enhancement methods can be based on either 

spatial or frequency domain techniques. 

 

2. Adaptive histogram equalization (AHE): 

Adaptive histogram equalization is a technique used to 
obtain better contrast in images. It differs from 

usual histogram equalization as adaptive technique computes 

several histograms, each connected to a special part of the 

image, and uses them to reorganize the lightness values of 

the image. Hence, it is suitable for improving the restricted 

contrast of an image and bringing out new detail. However, 

AHE has a tendency to over extend noise in relatively 

regular regions of an image. An alternate of adaptive 

histogram equalization called contrast limited adaptive 

histogram equalization (CLAHE) prevents this by limiting 

the amplification. Contrast Limited AHE (CLAHE) differs 
from usual adaptive histogram equalization in its contrast 

limiting. This advantage can also be helpful to global  

 

histogram equalization, give rise to contrast limited 

histogram equalization (CLHE), which is not frequently 

used in practice. In case of CLAHE, the contrast limiting 

technique has to be applied for all region from which a 

transformation function is derived. CLAHE was 

developed to avoid the excess amplification of noise that 
adaptive histogram equalization can provide. This is 

achieved by limiting the contrast enhancement of AHE. 

 

3. Histogram Equalization (HE): 
Histogram equalization is the straight forward method used 

to get enhanced quality images in black and white color 

level in different application areas such as medical image 

processing that includes X-ray ,MRIs and CT scans ,object 

tracking ,speech recognition etc. A high-quality histogram is 

which covers all the possible values in the gray scale used. 

This histogram suggests that the image has superior contrast 

and information in the image may be observed easily. 
Histogram is a way of improving the local contrast of an 

image exclusive of altering the global contrast to a large 

amount. This method is mostly useful in images having huge 

regions of associated tone such as an image with a very light 

environment and dark front. Histogram equalization can 

show unseen details in an image by stretching out the 

contrast of local regions and hence building the differences 

in the regions more visible. The chief advantage is that it is 

effortless and proficient. The main two disadvantages are: 

the damage property; not frequently utilized in customer 

electronics products such as TV because it may broadly alter 
the original brightness and cause adverse artifacts. 
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4. L*A*B* Stretching: 

Contrast is a method used to measure how really the pixel 

intensity alters relative to the usual intensity. A technique 

known as histogram stretching can be used to transfer the 

pixel values to fill the entire intensity range, resulting in high 

contrast. In common, histogram stretching tends to work 
well on images that have a poor image contrast to start with 

and which should have full contrast. A color space that 

better signify the human visual system, like L*a*b* can give 

extra natural stretching in some cases. In both of these color 

spaces, the L channel symbolize the brightness, as the (a*, 

b*) channels symbolize the color. The stretching is 

performed on the L channel after altering the colors. As only 

the L channel was adjusted, the colors stay the identical, but 

the brightness is re-mapped. This adjusts the contrast in a 

way that sometimes can be extra visually satisfying without 

significantly disturbing the color balance. 

 

5. Base Paper: 

This paper presents an original contrast enhancement 

method for remote sensing images by dominant brightness 

analysis and adaptive intensity transformation. This method 

decomposes the input image into four wavelet sub-bands and 

decomposes the LL sub-band into low, middle, and high 

intensity layers by examine the log-average luminance of the 

associated layer. The adaptive intensity transfer functions 

are calculated by joining the knee transfer function and the 

gamma adjustment function. All the contrast enhanced 

layers are combined with the appropriate smoothing and the 
processed LL band undergoes the IDWT jointly with 

unprocessed LH, HL, and HH sub-bands. This method can 

capably enhance the overall quality and visibility of local 

details. This method can also enhance the low-contrast 

satellite images and is suitable for unusual imaging devices 

such as consumer camcorders, real-time 3-D reconstruction 

systems and computational cameras. 

 

6. Performance Metrics 

Performance is calculated using the parameters such as Peak 

Signal-to-Noise Ratio (PSNR), Mean Square Error (MSE), 

Bit Error Rate, Root Mean Square Error (RMSE). 
 

Peak signal to noise ratio (PSNR): The PSNR block 

computes the peak signal-to-noise ratio, between two 

images. This ratio is often used as a quality measurement 

between the original and a fused image. Higher the PSNR, 

better the quality of the fused or reconstructed image. PSNR 

value is computed by following equation: 

 

𝑃𝑆𝑁𝑅 = 10 log10(
2552

𝑀𝑆𝐸
) 

 

Mean square error (MSE): Mean square error is a measure 

of image quality index. The large value of mean square 

means that image is a poor quality. Mean square error 

between the reference image and the fused image is  

𝑀𝑆𝐸 =
1

𝑚𝑛
  (𝐴𝑖𝑗 − 𝐵𝑖𝑗 )2

𝑛

𝑗=1

𝑚

𝑖=1

 

Where Ai, j and Bi, j are the image pixel value of reference 
image 

 

Root mean square error (RMSE): The root mean 

square (RMS), also known as the quadratic mean, is 

a statistical measure of the magnitude of a varying quantity. 

It is especially useful when variants are positive and 

negative, e.g., sinusoids. RMS is used in various fields, 

including electrical engineering. The RMS value of a set of 

values is the square root of the arithmetic mean of 

the squares of the original values. In the case of a set 

of n values {x1, x2, x3}, the RMS 

𝑥𝑟𝑚𝑠 =  
1

𝑛
 𝑥12 + 𝑥22 + ⋯… . . +𝑥𝑛2 . 

 

Bit Error Rate (BER): 

A bit error rate is defined as the rate at which errors occur in 

a transmission system. This can be directly translated into 

the number of errors that occur in a string of a stated number 

of bits. The definition of bit error rate can be translated into 

a simple formula: 

 

BER = 
𝐍𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐞𝐫𝐫𝐨𝐫𝐬

𝐓𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐭𝐚𝐫𝐧𝐬𝐦𝐢𝐭𝐭𝐞𝐝 𝐛𝐢𝐭𝐬 
 

 

7. Experimental results 
Design and implementation is done in MATLAB by means 

of Image Processing Toolbox. This image enhancement 

approach is experienced on different 11 images of different 

format and size. We have shown the results on image 3. Fig 

7.1 is showing the input image for experimental analysis. 

 

 
Fig7.1: Input image 

 

https://en.wikipedia.org/wiki/Contrast_(vision)
https://en.wikipedia.org/wiki/Lab_color_space
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Magnitude_(mathematics)
http://en.wikipedia.org/wiki/Variate
http://en.wikipedia.org/wiki/Sine_wave
http://en.wikipedia.org/wiki/Electrical_engineering
http://en.wikipedia.org/wiki/Square_root
http://en.wikipedia.org/wiki/Arithmetic_mean
http://en.wikipedia.org/wiki/Square_(algebra)


COMPUSOFT, An international journal of advanced computer technology, 3 (11), November-2014 (Volume-III, Issue-XI) 

1278 
 

 
Fig 7.2: Final color image using Adaptive Histogram 

Equalization 
Fig 7.2 has shown the output image taken by adaptive 

histogram equalization. The output image has better contrast 

and has shown other details.  

 

 
Fig 7.3: Histogram Equalization 

Fig 7.3 has shown the output image taken by histogram 
equalization. The output image is better enhanced and 

information can be observed easily. 

 

 
Fig 7.4: Histogram Stretching in L*A*B color space 

 

Fig 7.4 has shown the output image taken by histogram 

stretching in L*A*B color space. The output image has high 

contrast and can be more visually pleasant without 
considerably disturbing the color balance. 

 

 
Fig 7.5: Base paper 

 

Fig 7.5 has shown the output image taken by base paper 

method. This method can efficiently enhance the overall 

quality and visibility of local details. 

 

8. Performance analysis 

This section contains the cross confirmation between base 
paper and other techniques. Some well-known image 

performance metrics for digital images have been selected to 

prove that the performance of the base paper is quite better 

than the other methods. 

 

8.1 Peak Signal to Noise Ratio Evaluation 

Table 8.1 is showing the relative analysis of the Peak Signal 

to Noise Ratio (PSNR). As PSNR need to be maximized; so 

the main goal is to increase the PSNR as much as possible. 

Table 8.1 has clearly shown that the PSNR is maximum in 

the case of the base paper therefore base paper is providing 

better results than the available methods. 
 

Table 8.1: Peak Signal to Noise Ratio Evaluation 

 

 
Graph 8.1: PSNR of AHE, HE, L*A*B Stretching and 

base paper for different images 

 
It is very clear from the plot that there is increase in PSNR 

value of images with the use of base paper method over 

other methods. This increase represents improvement in the 

objective quality of the image. 
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8.2 Mean Square Error Evaluation  
Table 8.2 is showing the quantized analysis of the mean 

square error. As mean square error need to be reduced 

therefore the base paper method is showing the better results 

than the available methods as mean square error is less in 

every case. 
 

Table 8.2: Mean Square Error Evaluation 

 

 
Graph 8.2: MSE of AHE, HE, L*A*B Stretching and 

base paper for different images 

 

It is very clear from the plot that there is decrease in MSE 

value of images with the use of base paper method over 
other methods. This decrease represents improvement in the 

objective quality of the image. 

 

a. Root Mean Square Error Evaluation 

Table 8.3 is showing the quantized analysis of root mean 

square error. . As root mean square error needs to be reduced 

therefore the base paper method is showing the better results 

than the available methods as root mean square error is less 

in every case. 

 

 
 

Table 8.3: Root Mean Square Error Evaluation 

 

 
Graph 8.3: RMSE of AHE, HE, L*A*B Stretching and 

base paper for different images 

 

It is very clear from the plot that there is decrease in RMSE 

value of images with the use of base paper method over 

other methods. This decrease represents improvement in the 
objective quality of the image. 

 

b. Bit Error Rate (BER)  

Table 8.4 is showing the quantized analysis of bit error rate. 

As bit error rate needs to be reduced therefore the base paper 

method is showing the better results than the available 

methods as bit error rate is less in every case. 
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Table 8.4: Bit Error Rate Evaluation 

 

 
Graph 8.4: BER of AHE, HE, L*A*B Stretching and 

base paper for different images 

 

It is very clear from the plot that there is decrease in BER 

value of images with the use of base paper method over 

other methods. This decrease represents improvement in the 

objective quality of the image. 

 

9. Conclusion and Future Scope 
The image enhancements methods   play a considerable role 

in digital vision processing. In this paper, it is shown that the 

image enhancement methods are successfully used to 

enhance the quality of images having   poor intensity with 

the help of light source refinement. This paper evaluates the 

performance of the various techniques of the image 

enhancement. The design and implementation has been done 

with the help of MATLAB tool. The comparative analysis 

shows that the DBLA outperforms over the already present 

image enhancement techniques. It is found in this paper that 

the majority of the existing techniques rely on the transform 
domain methods, which introduces the color artifacts. In 

nearby future, a modified image enhancement model can be 

used to improve the limitations of previous work. 
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