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ABSTRACT 
Digital images are the most common application now day’s world. In this paper we suggest a new hybrid 
approach for enhancement of the color images. For this purpose we are using morphological 
transformations to detect the background in images characterized by poor lighting. Contrast 
enhancement in color images with poor lighting can be achieved by two operators based on Weber’s law. 
The first operator employs information from block analysis for color image, while the second 
transformation utilizes the opening by reconstruction of color image, which is employed to define the 
multi background notion. This paper purposed to detect the background image and enhance the contrast 
in color image with poor lighting. 
 

Keywords: Morphological Transformation, Weber’s Law, Block Analysis, Opening by Reconstruction, 
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I. INTRODUCTION  
The image enhancement problem in digital images can be approached from various methodologies, among 
which is mathematical morphology to compute the image background are proposed. Some operators to enhance 
and normalize the contrast in color image with poor lighting. Contrast operators are based on the logarithm 
function in a similar way to Weber’s law the use of the logarithm function avoids abrupt change in lighting. 
Also, two approximation compute the background in the processed images are proposed. The first proposal 
consists in an analysis by blocks for color image, whereas in the second proposal, the opening by reconstruction 
of color image is used given its following properties: 
It passes through regional minima, and Image merging component without considerably modifying other 
structures. 
Finally, this paper is organizing Morphological transformation and Weber’s law presents a brief background on 
images [1]. The image background approximation means of block analysis in conjunction with transformations 
that enhance image with bad lighting. The multi-background notion introduced by means of the opening by 
reconstruction. Then compared several techniques to improve contrast in image. Finally, the conclusions are 
present by Backgrounds detected and enhance the contrast in color image with poor lighting. First operator 
applies information from block analysis and second operator’s uses opening by reconstruction. 
 

II.  LITERATURE REVIEW & RELATED WORK  
In the previous work i had studied the range of intensity i.e. the difference intensity values in an image gives a 
measure of contrast. The standard techniques like histogram equalization, histogram stretching for improving 
the poor contrast of the degraded image[3]. However there is a need for devising context-sensitive techniques 
based on local contrast variation since the image characteristics differ considerably from one region to another 
in the same image and also the local histogram does not necessarily follow the global histogram. The 
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enhancement is not significant and provides good results only for certain images but fails to provide good results 
for most of the image, especially those taken under bad lighting. In other words, it doesn‘t provide good 
performance for detail preservation [4]. In a method to enhance contrast is existed only; the methodology 
consists in solving an optimization problem that maximizes the average local contrast of an image [5]. The 
optimization formulation includes a perceptual constraint derived directly from human threshold contrast 
sensitivity function. Then apply the proposed operators to some images with poor lighting with good results [4]. 
On the other hand a methodology to enhance contrast based on statistics grey scale from a training set of images 
which look visually appealing is present. Here, the basic idea is select a set of training images which look good 
perceptually. 
 

III.  PROPOSED WORK 
This proposed work can detect the image background also can enhance the contrast in color images with poor 
lighting. For background detection used two methods. First is image background detection by blocks. Secondly 
morphological transformation such as opening by reconstruction is used. Morphological transformations based 
on Weber‘s law, which is normalize the color image intensity and avoid sudden changes in illumination. This 
research work will be reducing the time complexity of color image enhances. In this way, even though the 
reported algorithms to compensate changes in lighting, and some more adequate than others.  

 
Figure 1: Proposed Steps 

 
1. Morphological Transformations And Weber’s Law  
Morphological transformations (Opening by reconstruction) and Block Analysis is used to detect the 
background of color images. There are four morphological operation erosion, dilation, opening, and closing. 
These operations are used to perform morphological image analysis. There are many useful operator defined in 
mathematical morphology [9]. The morphological operations apply structuring elements of the same size to an 
input image, creating an output image. Irrespectively the size of the structuring element, the origin is located at 
its Centre of morphological opening and closing. Then first define on color images where the source image is 
planar. 
Erosion: It is used to reduce objects in the image and known that erosion reduces the peaks and enlarges the 
widths of minimum regions, so it can remove positive noises but affect negative impulsive noises little. 
Dilation:  Dilation increases the valleys and enlarges the width of maximum regions, so it can remove 
negative impulsive noises but do little on positives ones. 
Opening: Opening of an image is erosion followed by dilation with the same structuring element. 
Closing: Closing of an image is the reverse of opening operation. 

Weber’s Law:  The study of contrast sensitivity has dominated visual perception research. The contrast C of 
an object with luminance Lmax against its surrounding luminance L minis defined as follows, 

C = Lmax - Lmin / Lmin                                                                                                                                                               

C – Contrast of the image, Lmax- Luminance of the image and Lmin– Luminance of the surroundings. 

If L =Lmin and ∆L=Lmax-Lmin, can be rewritten as 
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 C =∆L / L                                                                                                                                                                             

Here ∆L is proportional to C therefore above equation also express as 

 C = klogL+b        L>0                                                                                                                                                          

Where k and b are constants being the background. 

In this case, an approximation to Weber’s laws [5]. Considered be taking the luminance L as the grey level 
intensity of a function f(image); in this way, above expression is written as 

 C = k log f + b      f>0                                                                                                                                                         

In next section, the method proposed is the block analysis where the entire image is split into a number 
of blocks and each block is enhanced individually with the help of the erosion and dilation morphological 
operator. 

2. Image Background detection using Blocks 
The enhancement of the background detected image is done using Weber‘s law (modified Weber‘s law for 
compressed domain) a critical analysis of the various advantages. Here, the results of each technique are 
illustrated for various backgrounds, majority of the minimum poor lighting condition [6]. 
 In image acquisition, background detection is necessary in many applications to get clear and useful 
information from an image which may have been pictured in different conditions like poor lighting or bright 
lighting, moving or still etc. This Section deals with background analysis of the image by blocks. In this paper, 
D represent the digital space under study, with D =Z *Z and Z is the integer set. For each analyzed block, 
maximum (Mi) and minimum (mi) values are used to determine the background. Ti is used to select the 
background parameters. Background parameters between clear (f >Ti) and dark (f <=Ti) intensity levels. If (f 
<=Ti) is the dark region then background parameters takes the maximum intensity levels ( Mi ) then ( f >Ti) is 
the clear region, background parameters take the minimum intensity levels ( mi ). Image enhance we get after 
applying the below equation.  

 

And                                                      
 δ-Dilation operation, ε - Erosion operation  
Dilation and erosion are the two most common morphological operations used for background analysis by 
blocks for color image.  
2.1 Block Analysis for color images  
Let f be the original image which is subdivided into number of blocks with each block is the sub-images of the 
origin. For each and every block n, the minimum intensity mi and maximum intensity Mi values are calculated 
mi and Mi values are used to find the background criteria τi in the following way [2]:  
 

 
 τi is used as a threshold between clear (f > τi) and dark (f = τi) intensity levels. Based on the value of  τi the 
background parameter decided for each analyzed block. Correspondingly the contrast enhancement is expressed 
as follows:  

       
 
It is clear that the background parameter entirely is depending on the background criteria  τi value. For f=  τi, the 
background parameter takes the maximum intensity value Mi within the analyzed block, and the minimum 
intensity value mi otherwise. In order to avoid this condition, and added to the logarithmic function  
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The more is the number of blocks; the better will be quality of the enhanced color image. The image 
enhancement, it can be seen that the objects that are not clearly visible in the original image. The size of the 
structuring element increases it is hard to preserve the image as blurring and contouring effects are severe. The 
best result obtained by keeping the size of the structuring element as 2 (µ=2).   
3. Reconstruction Of Color Images  
This method is similar to block analysis in many ways; apart from the fact that the manipulation is done on the 
image as a whole rather than partitioning it into blocks. Firstly minimum I min (x) and maximum intensity I max 
(x) contained in a structuring element (B) of elemental size 3 × 3 calculated. The above values are used to find 
the background criteriai as described below   

 
Where I min (x) and I max (x) corresponds to morphological erosion and dilation respectively,  
Therefore  

 
By employing Erosion-Dilation method we obtain a better local analysis of the image for detecting the 
background criteria. The structuring element µB permits the analysis of eight bounded pixels at each point of 
image. By increasing the size of the structuring elements more pixels will be taken into account for finding the 
background criteria. It can be easily visualized several characteristic and invisible first sight appear in the image 
enhanced. The morphological method erosion or dilation is used with large size of µ to reveal the background, 
and undesired value generated. Reconstruction of closing (µ=2) In general it is desirable to filter an image 
without generating any new components. The transformation function which enables to eliminate unnecessary 
parts without affecting other regions of the image is defined in mathematical morphology which term is 
transform by the reconstruction. The opening by reconstruction it restores the original shape of the objects in 
the image that remaining after erosion as it touches the regional minima and the regional maxima merges. This 
particular characteristic allows the modification of the altitude regional maxima. When the size of the 
structuring element increases by aiding in detection of the background criteria as follows:   

 
It can be observed the above equation that opening by reconstruction first erodes the input image and uses it as a 
marker. The marker image is defined because this is the image which contains the starting or seed locations.  
For example, here the eroded image can be used as the marker. Then dilation of the eroded image i.e. marker is 
performed iteratively until stability is achieved. The image background obtained from the erosion of the opening 
by reconstruction Background parameter b(x) is calculated by eroding the above obtained background criterion 
τ(x) which is described below:  

 
 
As it is already mentioned that morphological erosion will generate unnecessary information when the size of 
the structuring element is increased, in this study, the image background was calculated by the size choosing of 
the structuring element as unity. Contrast enhancement is obtained by applying Weber‘s law as expressed 
below:  

 
And 

 
 
Where, max int refers to maximum intensity of color which is equal to 255. If the intensity of the background 
increases, then the image becomes lighter because the additive effect of the whiteness (i.e. maximum intensity) 
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of the background. It is to be remembered that it is the objective of opening by reconstruction to preserve the 
shape of the image components that remain after erosion.  

IV.  EXPERIMENTAL RESULTS 
First Fig.(a) Acquire color image which has poor lighting or dull, from a specified place. Then next 

Fig.(b) Morphological transformation of the image background separated on the basis of block analysis and 
opening by reconstruction. Fig.(c) Enhanced color image. 

 

 

Figure (a): Original color image 

 

Figure (b): Block Analysis 
 

 
      Figure (c): Background detected and enhance color image 

 

V. CONCLUSION 
The proposed methodology in this paper is used to detect the image background and to enhance the contrast in 
color images with bad lighting. For the background detection used two methodologies. First image background 
detection by blocks analysis for color image and second morphological transformations such as opening by 
reconstruction. Morphological contrast enhancement transformations based on Weber’s law, which normalize 
the color image intensities and avoid sudden changes in illumination. 
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VI.  FUTURE SCOPE 
In future, for the enhancement purpose more images can be taken from the different application fields so that it 
becomes clearer that for which application which particular technique is better both for Grey Scale Image and 
color Image. Particularly, color images are not many performances measurement. The new parameters can be 
considered for the evaluation of enhancement techniques. Color model can also chose better comparison 
purpose. Optimization of various enhancement techniques can be done to reduce computational complexity as 
much as possible.  
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