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ABSTRACT 
Color constancy is the ability to estimate the color of the light source. Different illuminates may impact the appearance of an 
image as compared to the image taken under canonical light source. Human vision has the natural tendency to estimate the color 
of light source but this mechanism is not fully understood. So, this work presents various computational methods to estimate the 
effect of color of different light sources onto a digital image. Also in this paper detailed study of various color constancy 
algorithms are presented. An Improved Edge Based 2nd order algorithm is proposed which performs better than previous color 
constancy algorithms. Additionally, proposed algorithm can be used as framework for opening further research directions in 
solving for color constancy. 
 
Index Term- Color Constancy, Illumination, Computer Vision. 
 
1. INTRODUCTION 
The color of a light source has a significant influence on object colors in the scene. Therefore the same object, taken by 
the same camera but under different illumination, may vary in its measured color values. This color variation may 
introduce undesirable effects in digital images. Moreover it may negatively affect the performance of computer vision 
methods for different applications such as object recognition, tracking and surveillance. The aim of color constancy is to 
correct for the effect of the illuminant color, either by computing invariant features or by transforming the input image 
such that the effects of the color of the light source are removed. 
Color constancy is the ability to recognize colors of objects independent of the color of the light source. Obtaining color 
constancy is of importance for many computer vision applications, such as image retrieval, image classification.  
Approaches to this problem can be divided into two groups. For the first group, the aim is to represent images by features 
which are invariant with respect to the light source, for example within the context of image retrieval. For these methods 
the actual estimation of the light source is not necessary. For the second group of approaches, the aim is to correct images 
for deviations from a canonical light source. Contrary to methods in the first group, solutions to this problem do estimate 
the color of the light source, be it explicitly or implicitly. Methods, either propose light source estimation, [8] after which 
the image is corrected, or they directly estimate the color corrected image, after which the light source can be derived. If 
desired, illuminant invariant features can subsequently be derived from the corrected image. We look at color constancy 
approaches of the second group, i.e. methods from which a light source corrected image can be computed. 
The [4] method is based on the observation that only a limited set of RGB values can be observed under a given 
illuminant.  
The set of all possible RGB values for the canonical illuminant, typically a white illuminant, is called the canonical 
gamut. This canonical gamut is proven to be a convex hull in RGB space. The algorithm computes what transformations 
map an observed gamut into the canonical gamut. From these transformations, the illuminant color is derived.  
Although the above described algorithms arrive at reasonable color constancy accuracy, a drawback is that they are based 
on complex algorithms and all require an image data set with known light sources for calibration. In this paper, we will 
focus on color constancy based on less complex color constancy algorithms. To this end, fast algorithms are considered 
which are based on low-level image features, such as max-RGB and Grey-World. Max-RGB is a simple and fast color 
constancy algorithm which estimates the light source color from the maximum response of the different color channels. 
Another well-known simple color constancy method is based on the Grey-World hypothesis, which assumes that the 
average reflectance in the scene is achromatic. These low-level methods are widely in use, even in digital consumer 
cameras, due to their very low computational costs, i.e. taking the maximum (max-RGB) or average pixel values (Grey-
World). 
A new methodology that can be used to apply color constancy to images that are recorded in the presence of [7] multiple 
different light sources have been proposed. Most existing algorithms are based on the assumption that the spectral 
distribution of the light source is uniform across the scene, but this assumption is often violated in reality. We have shown 
that many existing methods can be locally applied to image patches, rather than globally to the entire image. 
Interestingly, grid-based sampling outperformed than existing methods. To conclude, the methodology has been shown to 
be able to extend existing methods to more realistic scenarios where the uniform light-source assumption is too 
restrictive. We have shown that patch-based illuminant estimation can be as accurate as global illuminant estimation 
when the light source is (approximately) uniform. Furthermore, when there are two distinct light sources present in an 
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image, the proposed methodology is able to increase the performance of existing algorithms considerably. 
 
2. COLOR CONSTANCY 
Color constancy can be achieved by estimating the color of the light source, followed by a transformation of the original 
image values using the illuminantion estimation. The image values f for a Lambert a surface [8] depends on the color of 
the light source e (λ), the surface reflectance S(x, λ) and the camera sensitivity function C (λ). 
F(x) = ∫e(λ)C(λ)S(x,λ) dλ 
Where λ is the wavelength of the light and x is the spatial coordinate. Since, both e(λ)and C(λ) are in general unknown. 
This is an under constrained problem. Therefore,  color constancy is needed to solve this problem using further 
assumptions. 
 
A. Illuminant Estimation under One Light Source: 
Many color constancy algorithms are developed so far during research study in color constancy but they all are based on 
estimation of single uniform source of light onto a digital image. Algorithm like white patch algorithm, Grey World 
algorithm and gamut mapping based algorithm are based on the assumption of single uniform source of light. Recent 
research comes into existence regarding estimation multiple sources of light as discussed below. 
 
B. Illuminant Estimation under Multiple Light Sources: 
The majority of color constancy algorithm is based on one light source i.e. they are based on the assumption of spectrally 
uniform lighting. However, in real world, an image may be affected by different multiple sources of light. The Grey edge 
algorithm and Physics based algorithms are based on estimation of color of multiple sources of light. Hence, [7] better 
results can be produced by considering multiple sources of light as a color constancy mechanism. 
 
3. COLOR CONSTANCY APPROACHES 
As discussed above, Color constancy is based on following two approaches which are further categorized into different 
color constancy techniques i.e.-  
- Pixel Based Approach. 
- Edge Based Approach. 
A. Pixel Based Color Constancy 
Pixel Based color constancy algorithm focuses on the estimation of illuminant using only the pixel values in an image. 
These algorithms process all the pixel values of an image to estimate the light source.  
 
B. Edge Based Color Constancy 
Recently, Pixel based method is extended to edge based color constancy algorithms, since most of the details in an image 
are represented by its edges. Various image derivatives (i.e. edges) are calculated for estimation of color of light source. 
Edge Based algorithm is based on the assumption that the average edge difference in a scene is achromatic. 
 
4. COLOUR CONSTANCY TECHNIQUES 
A. Retinex Based White Patch Algorithm: 
Retinex is one of the first color constancy method developed and it considers that an abrupt change in chromaticity is 
caused by a change in reflectance model. This implies that the illuminant smoothly varies across the image and does not 
change between adjacent or nearby locations. Various implementations have been proposed using this theory. The white 
patch algorithm is also a retinex theory based algorithm which works on white patch assumption i.e. the assumption that 
the maximum response in RGB channels is caused by a white patch. However, all these methods are based on the 
assumption that the illuminant transition is smooth, which is not the case. Hence, Retinex theory was a fundamental step 
towards color constancy based on one light source. 
 
B. Grey World Algorithm: 
The second algorithm, the grey world algorithm [1] is based on grey world assumption i.e. the average reflectance in the 
scene is achromatic. The light source color can now be estimated by computing the average pixel value which yields the 
normalized light source color. This is indeed a very simple algorithm to find the light source color of a scene. Since, the 
grey world algorithm is sensitive to large uniformly colored surfaces. Related methods may attempt to identify the 
intrinsic grey surfaces in an image i.e. they may attempt to find the surface under a colored light source that would appear 
grey if rendered under a white light source. Further improvements may provide better results in grey world algorithm. 
 
C. Gamut Mapping Algorithm: 
The gamut mapping is introduced by Forsyth in 1990. [4] Gamut mapping algorithm is also based on Pixel based color 
constancy approach. It is based on the assumption of human vision system. Since, one can observe only a limited number 
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of colors for a given light source in real world images. But, any variations in the colors of an image i.e. the colors that are 
different from the colors that can be observed under a given illuminant are caused by variation in the color of light source. 
The limited set of colors under a given illuminant is represented as a canonical gamut C which is computed under a given 
light source by observing many surfaces. 
The flow of gamut mapping is as follows:- 
(1) Compute the gamut of unknown light source. The colors of the input image help in estimating the gamut of unknown 
light source. 
(2) Determine the set of feasible mappings M i.e. all mappings that are applied in an input image should lies within 
canonical gamut C i.e. 
MiI € C 
3) Select one mapping from a set of feasible mappings by using an estimator. The selected mapping can be applied to 
canonical mapping to estimate the unknown light source. 
Another extension of gamut mapping algorithm deals with dependency on diagonal model. But, this approach has a 
problem i.e. if the diagonal model fails, no feasible mapping can be found that maps the input image data into the 
canonical gamut. All these variations of [4] gamut mapping algorithm are restricted to the use of pixel values to estimate 
the illuminant and works only on one uniform light source.  
 
D. Grey Edge Algorithm: 
Most of the methods developed in past research are based on single uniform source of light and they consider the pixel 
values to estimate the source of light, which is not the case always. Since, an image can also be affected by multiple 
sources of light. Hence, in this paper a new method called grey edge is presented that enables color constancy under 
multiple light sources. Recently, pixel based methods are extended to incorporate derivative information (i.e. edges) and 
high order statistics, resulting in grey edge algorithm. This algorithm is designed to create the edge based color constancy 
since most of the details are presented by the edges of an image. Since, the grey world algorithm is based on the [2] 
assumption that the average reflectance of surfaces in the world is achromatic. The grey edge algorithm is based on the 
assumption that the average edge difference in a scene is achromatic. With the grey edge algorithm assumption the light 
source color can be computed from the average color derivative in the image. Results are [3] comparable to more 
elaborate algorithms, however, at lower computational cost and less complexity and lower computational run time. 
Edge detection is not only an important part of image analysis, but also an important pre-processing technology of image 
processing domain. It has also been widely used in feature extraction and texture profile analysis. Therefore, to find an 
efficient edge detection method with excellent noise resistance and exact edge location keeps as an object of a prolonged 
endeavor. The edges extracted from a two-dimensional image of a three-dimensional scene can be classified as either 
viewpoint dependent or viewpoint independent. A viewpoint independent edge typically reflects inherent properties of the 
three-dimensional objects, such as surface markings and surface shape. A viewpoint dependent edge may change as the 
viewpoint changes, and typically reflects the geometry of the scene, such as objects occluding one another. 
 
E. Gray Edge 1st Order Derivative 
In gray Edge 1st order derivative 4-neighbouring pixels are considered. The first derivative-based edge detection operator is 
to detect image edges by computing the image gradient values, such as Roberts operator, Sobel operator, Prewitt operator. 

 
F. Gray Edge 2nd Order Derivative  
In Gray Edge 2nd Order the 8-neighbouring pixels [5] are considered. Unlike 4-connected in 8-connected more information 
for image correction is available. Gray Edge using 1st order derivative does not proof to be efficient because each pixel 
considers its 4-neighbouring pixels. So, in this method not all information is available for color correction. 
 
5. EXPERIMENTAL SETUP 
To evaluate given Color Constancy Algorithms, we have implemented different parameters on MATLAB 7.0, varying 
both the category sets and the selection criteria. We have used 18 images from given image dataset, and compared our 
results with the current state of the art. MATLAB has since been expanded and now has built-in functions for solving 
problems requiring data analysis, signal processing, optimization, and several other types of scientific computations. It 
also contains functions for 2-D and 3-D graphics and animations. 
A new Method proposed which gives better performance in comparison with previous algorithms; give excellent results 
for parameters Mean Square Error (MSE), Normalized Absolute Error (N.A.E), Root Mean Square Error (RMSE) and 
Peak Signal to Noise Ratio (PSNR). The performance of the algorithm has been tested on both gray-scale and color 
images which include indoor and outdoor scenes. Even at high pixel rates algorithm [17] gives better results in 
comparison with other existing algorithms. The proposed algorithm is effective for improving edge based 2nd order 
algorithm. 
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The proposed algorithm work can be depicted by Flowchart.1, following steps are performed to evaluate Improved Edge 
Based 2nd order algorithm on input image: 
 
Step 1: Image will be passed to the system and pre-processing will be done. 
Step 2: Common points in scene will be eliminated. 
Step 3: Estimation of color of light source will be done. 
Step 4: Estimation of local illumination in which effect of light source on local objects in scene is done. 
Step 5: Color Correction is done. 
Step 6: Adaptive Image Restoration is applied. 
Step 7: Final Image is obtained. 

 
Flowchart.1 showing work of proposed algorithm. 

 
6. PERFORMANCE MEASUREMENT 
Various performance measures are used in this paper. Peak Signal to Noise Ratio (PSNR), Mean Square Error (MSE), 
Normalized Absolute Error (N.A.E) and Root Means Square Error (RMSE) are used to evaluate the performance of color 
constancy algorithms. 
 
A. PEAK SIGNAL to NOISE RATIO 
A frequently used quality metric, the peak signal to noise ratio (PSNR) is consequently computed from the estimated 
quantization error.  It is an expression for the ratio between the maximum possible value (power) of a signal and the 
power of distorting noise that affects the quality of its representation. 
The mathematical representation of the PSNR is as follows: 

 
f represents the matrix data of our original image. 

 is the maximum signal value that exists in our original “known to be good” image. The bigger the PSNR value 
high is the performance of color constancy algorithms. 
 
B. MEAN SQUARE ERROR 
The mean squared error (MSE) for our practical purposes allows us to compare the “true” pixel values of original images 
in our image dataset to degraded images. The MSE represents the average of the squares of the "errors" between actual 
image and noisy image. The error is the amount by which the values of the [10] original image differ from the degraded 
image. 
MSE can be defined mathematically as:  
                                 MSE = (1/(m*n))*sum(sum((f-g).^2)). 
Whereas: 
f represents the matrix data of our original image 
g represents the matrix data of our degraded image in question 
m represents the numbers of rows of pixels of the images and i represents the index of that row 
n represents the number of columns of pixels of the image and j represents the index of that column. 
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C. NORMALIZED ABSOLUTE ERROR 
Normalized Absolute Error computed by Eq. (1) is a measure of how far is the decompressed image from the original 
image with the value of zero being the perfect fit. Large value of NAE indicates poor quality of the image. 

                                                                         (1) 

D. ROOT MEAN SQUARE ERROR 
The Root Mean Square Error (RMSE) (also called the root mean square deviation, RMSD) is a frequently used measure 
of the difference between values predicted by a model and the values actually observed from the environment that is being 
modeled. These individual differences are also called residuals, and the RMSE serves to [5] aggregate them into a single 
measure of predictive power. 
 The RMSE of a model prediction with respect to the estimated variable Xmodel is defined as the square root of the mean 
squared error: 

                                                          

Where Xobs is observed values and Xmodel is modeled values at time/place i. 
 
6. EXPERIMENTAL RESULTS 
In this section, performance of color constancy algorithms are evaluated by obtaining results for different parameters. 
To compare results obtained we use image ’Toco’ from given dataset which consist of an outdoor scene with multiple 
illuminants. Fig.1 shows original image which is to be color corrected. After applying Edge Based algorithms with 1st and 
2nd order derivatives on original image output images obtained shown in Fig. 2 clearly represent that algorithms correct 
colors but to some extent, in Fig. 3 is output image obtained by applying proposed algorithm removing color constancy 
problem significantly. 
Results obtained from these experiments are summarized in Table 1. Results are divided into three parts; first column of 
the table is related to parameters for which results are obtained by applying algorithms. In particular, from the last 
column, we can observe that our method achieves equivalent results to [13] state-of-the-art methods by using completely 
new principles. 

 
Fig. 1 : Original Image with natural outdoor scene. 

 

       
(a)                                                                                 (b) 

Fig. 2 (a) (b) output images obatined by applying edge based algorithms using 1st and 2nd order derivatives. 
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Fig. 3 Improved image by applying proposed color constancy algorithm showing better results than previous algorithms. 

 
In the second and third column, we applied the basic method that simply uses the 1st and 2nd order derivatives of edge 
based algorithms. Given values in table show clear reduction in error.From table it is depicted that Improved Edge Based 
2nd order algorithm performs better than previous color constancy algorithms. Errors of image taken from given dataset 
are reduced by proposed algorithm thus correcting colors of image scene and balancing effect of illuminant. Applying 
proposed algorithm on ‘Toco’ it significantly outperforms the other methods. It is observed that improved edge based 
algorithm increases PSNR value considerably. An overview of this parameter gives better example of how performance is 
increased. The image we took here has less proposed execution time. The improved edge based algorithm executes in less 
time than other color constancy algorithms. It can be seen that the accuracy of the edge classification and the illuminant 
estimates increase simultaneously. These examples imply that the proposed method can benefit from accurate specular 
edge detection, while specular edges can be detected more accurately on images with more accurate color constancy. 
 

Table.1 Performance of color constancy algorithms for image ‘Toco’. 

 
Results obtained for image ‘Toco’ which is natural scene implies that proposed algorithm performs better than previous 
algorithms, even if we apply color gun in color constancy algorithms the results are way much better than previous. Here, 
it is clearly shown that RMSE is reduced significantly for output image and a color corrected image is obtained.  From 
output image it can be seen that various green areas are corrected by proposed algorithm which are not completely 
corrected by previous algorithms. In Fig.4 values of PSNR parameter from table.1 are plotted where proposed algorithm 
has value of 68.564 depicting that algorithm performs better. 
 

 
Fig. 4 Here PSNR is plotted on bar graph to show results obtained by applying color constancy algorithms. 

Parameters Edge Based Using 1st 

Order 

Edge Based using 

2nd Order 

Improved Edge 

Based using 2nd Order 

PSNR 63.5123 64.4708 68.5640 

MSE 0.0290 0.0232 0.0091 

Normalized Absolute Error 0.3672 0.3285 0.1426 

RMSE 0.1702 0.1524 0.0951 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org  

Volume 3, Issue 5, May 2014   ISSN 2319 - 4847 
 

Volume 3, Issue 5, May 2014 Page 77 
 

 
The value of RMSE in Fig.5 when proposed algorithm is applied on image ‘Toco’ is 0.0951 which is reduced as if 
compared with previous algorithms. . Similarly, we can conclude that MSE and Normalized errors are reduced 
considerably. 

Errors decreased show that color correction is achieved by applying proposed algorithm, previous color constancy 
algorithms does not corrected color imbalance in image scene but improved edge based algorithm has considerably done 
the work. 

 
Fig.5 Errors reduced when color constancy algorithms applied on image ‘Toco’ taken from image dataset. 

 
6. RELATED WORK 
In 2002,Barnard et al. [1] has discussed about a number of computational color constancy algorithms on the basis of 
synthesized data. This paper also provides a comparative study of various color constancy algorithms, based on well-
known experimental results and different data set images. The work in this paper has laid the foundation for future work 
with image data. Barnard et al. have developed a comprehensive understanding on how a number of the leading 
algorithms perform in controlled circumstances, and we are therefore in an excellent position to interpret results from 
image data obtained with complementary methodology.  
In 2005,Weijier et al. [2] has proposed a grey edge based color constancy algorithm which assumes the average edge 
difference in a scene to be achromatic. Further, an extension based on the Minkowski norm is proposed. The algorithm 
provides better results on a large data set. 
In 2007, Weijer et al. [3] has presented an edge based color constancy algorithm as an extension to traditional algorithms. 
Since most of the details are presented by edges of the image, hence, edge based color constancy provides better results 
than grey world and retinex theory algorithms. 
In 2010, Gijsenij et al. [4] has studied generalized gamut mapping color constancy algorithm based on image derivative 
structures. This is the most promising method to achieve computational color constancy. However, so far, gamut mapping 
algorithms are restricted to the use of pixel values to estimate the illuminant. Therefore, in this paper, gamut mapping is 
extended to incorporate the statistical nature of images. [5] Gijsenij et al. also discussed a survey and experiments of 
various color constancy algorithms. Several criteria are proposed that are used to assess the approaches. Taxonomy of 
existing algorithms is proposed and methods are separated in three groups: static methods, gamut-based methods and 
learning-based methods. Finally, various freely available methods, of which some are considered to be state-of-the-art, are 
evaluated on two data sets. 
In 2011, Gijsenij et al. [6] has discussed a color constancy approach based on semantics and statistics of natural images. 
To achieve selection and combining of color constancy algorithms, in this paper natural image statistics are used to 
identify the most important characteristics of color images. Then, based on these image characteristics, the proper color 
constancy algorithm (or best combination of algorithms) is selected for a specific image. Experimental results show a 
large improvement over state-of-the-art single algorithms, on a data set consisting of more than 11,000 images, an 
increase in color constancy performance upto 20 percent. 
In 2012, Gijsenij et al. [7] has proposed a new technique for color constancy based on multiple light sources. Technique 
developed so for, has an obvious disadvantage that they all are based on single uniform light source, which is always not 
true. Since, an image may be affected by different sources of light, hence multiple sources of light are considered to 
estimate the color of the light source. Experimental and visual results show the superiority of this technique over 
conventional techniques. 
In 2012, Lisa Brown et al. [8] has discussed limitations of color measurement accuracy and discovered how this 
information can be used to improve the performance of color constancy. The work in this paper has proposed color 
strength which states that combination of saturation and intensity can calculate consistency of color information exactly. 
In 2012, Gijsenij et al. [9] proposed a broad analysis of different edge types on the performance of edge-based color 
constancy methods. First, an edge-based classification is presented classifying edge types based on their photometric 
properties (e.g., material, shadow-geometry, and highlights). Then, a performance evaluation of edge based color 
constancy is provided using these different edge types. From this performance evaluation, it is derived that specular and 
shadow edge types are more valuable than material edges for the estimation of the illuminant. Further, weighted Gray-
Edge algorithm is proposed in which these edge types are more emphasized for the estimation of the illumination.  
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 In 2012, Chakrabarti et al. [10] proposed a solution to color constancy problem removing from an image the color cast 
founded by the spectral allocation of the dominating scene illuminant. Further this is done by developing a statistical 
model for the spatial distribution of colors in white balanced images (i.e., those that have no color cast), and then using 
this model to deduce illumination parameters as those being most likely under our model. The key scrutiny is that by 
applying spatial band-pass filters to color images one unveils color distributions that are unimodal, symmetric, and well 
represented by a simple parametric form. 
 
In 2012, Bianco et al. [11] investigates how illuminant estimation can be performed exploiting the color statistics 
extracted from the faces mechanically detected in the image. The proposed method is based on two explanations: first, 
skin colors tend to form a group in the color space, making it a cue to estimate the illuminant in the scene; second, many 
photographic images are portraits or contain people. 
 
In 2012, Shibata et al. [12] explains color constancy appearance through the learning of a simple colored-object guidance 
task by support learning with a neural network whose inputs are raw image signals. 
 
In 2012, Vanrell et al. [13] defined category hypothesis, which weights the set of possible illuminants according their 
capability to map the corrected image into exact colors. Further, these colors were chosen as the universal color categories 
associated to basic linguistic terms, which have been psychophysically measured. These color categories determine 
natural color statistics, and their significance across different cultures is indicated by the fact that they have received a 
general color name. From this category hypothesis, a fast implementation was proposed that allows the sampling of a 
large set of illuminants. Experiments prove that this method rivals current state-of-art performance without the need for 
training algorithmic parameters. 
 
In 2013, Clark et al. [14] presented an edge based and well-organized chromaticity spatio spectral model which are 
customized versions of the spatio spectral method introduced by Chakrabarti. Further, these methods aim at reducing the 
computational load and required storage for the spatio-spectral modeling while retaining its accuracy of estimation. 
 
In 2013, Madi et al. [15] formulated the problem of the color correction using the model of the apparent image, by 
exploiting color constancy concept. Further it was demonstrated that the color constancy can be broadly employed to 
make perceived images invariant to the viewing conditions and even to reproduce appearances obtained in some desired 
environments. It was verified through formal and experimental validations that the proposed methods considerably 
produce the desired colors. 
In 2013, Reza et al. [16] focuses on surfaces in the image and address the colour constancy problem by unsubstantiated 
learning of a suitable model for each training surface in training images. Further, nearest neighbour models for each 
surface in a test image are first initiated and then its illumination based on comparing the statistics of pixels belonging to 
nearest neighbour surfaces and the target surface are estimated. The final illumination estimation results from combining 
these estimated illuminants over surfaces to produce a sole estimate. 
In 2013, Ahn et al. [17] proposed a color constancy method using the color correlation. From a various observations, 
various tendencies according to saturation values and finally add in saturation weighting function into the existing 
methods is found. Experiments are performed on two broadly used datasets and the results reveal that the proposed 
method improves the color constancy with a simple and efficient manner. 
In 2013, Wang et al. [18] proposed a novel color constancy remote sensing images enhancement algorithm and 
introduced a color constancy technique. This algorithm can not only refurbish more details in the dark area of the image, 
but also self-adaptive to the luminance conditions. Based on the linear change, the proposed algorithm contains two parts: 
- the scale parameter is calculated by the adaptive quadratic function with gamma correction to enhance the luminance; - 
the shifting parameter is used to restore the edge details. Experimental results indicated that the proposed algorithm 
performs a lot better in preserving the hue and saturation and avoiding color distortion, particularly in the dark area. 
 
7. Conclusion 
In this paper a new color constancy algorithm is proposed which can be applied on images that are recorded in single or 
multiple light illuminants. Color constancy is the capability to determine colors of objects independent of the color of the 
light source. Also an integrated approach is proposed which combines the edge based color constancy with the nonlinear 
color enhancement. Edge-based color constancy methods make use of image derivatives to estimate the illuminant. 
However, different edge types exist in real-world images, such as material, shadow, and highlight edges. These different 
edge types may have a distinctive influence on the performance of the illuminant estimation. The proposed techniques 
seems to be correct as when color correction is performed some pixel may become darker or lost due to correction in the 
color, so proposed techniques produce better results as it is integrating the edge based color constancy with adaptive 
image restoration. Color vision is a process by which organisms and machines are able to distinguish objects based on the 
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different wavelengths of light reflected, transmitted, or emitted by that object. In humans light is received by the eye 
where two types of photoreceptors, cones and rods, send signals to the visual cortex which in turn processes those 
sensations into a subjective perception of color. 
To conclude, the methodology in this paper has been shown to be able to extend existing methods to more realistic 
scenarios where the uniform light-source assumption is too restrictive. We have shown that proposed method performs 
better and increases performance of existing patch-based illuminant estimation can be as accurate as global illuminant 
estimation when the light source is (approximately) uniform. Furthermore, when there are two distinct light sources 
present in an image, the proposed method 
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