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Abstract— The color constancy methods turn out to be a 

significant pre-processing practice which decreases the 

consequence of the illuminant on the specified image or 

scene. It is bring into being that light effects lot on a 

specified scene. So consequence of the light source may 

reduce the performance of certain applications a lot like face 

acknowledgment, object discovery, lane finding etc. Color 

constancy has capability to detect color free of light source. 

It is a characteristic of the different color awareness 

organization which sureties that the seeming color of objects 

remains comparatively constant under changing light source 

conditions. The overall goal of this paper is to study 

different computational color constancy methods to evaluate 

the consequence of color of diverse light sources onto a 

digital image. 
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I. INTRODUCTION 

The physical color [1] of any object generally depends on 

two factors; one is incident light and other is surface 

property which provides information reflected from the 

surface of the object. This is the reason, that same object is 

shot under different lightning conditions show different 

colors. The human visual system has an ability to perceive 

original colors of the object to some degree in spite of 

illuminant changes.  This is known as color constancy. 

Color constancy refers to stable psychological tendency in 

perception even if the illuminants are changed. The ability 

of color constancy is important for computer vision or image 

processing related topics like human-computer interaction, 

color feature extraction, and color appearance models 

because they exploit the color feature for an important cue. 

The color constancy in an image can be achieved by 

estimating a light source from the image and then cancelling 

the effect of the light source, by representing the image 

under white illuminant. Thus accurate light source 

estimation is the key point of the color constancy. 

Retinex [2] is one of the first color constancy methods 

recognized and assumes that a rapid change in 

chromaticityis caused by a transformation in reflectance 

properties. This indicates that the illuminant simply varies 

across the image and does not change between adjacent or 

nearby locations. Numerous implementations have been 

strategic e.g. using very large scale incorporation for real-

time image processing, using center/surround for real-world 

image processing applications or using matlab to regulate 

evaluation of the retinex. Moreover, various extensions have 

been planned by adding further knowledge about the scene 

into the method. 

The conditions for color constancy using several 

computational models focus on following: 

 The requirement of training data set. 

 The accuracy of the estimation. 

 The effectiveness of the computational model used. 

 The computational run time of the method. 

 Transparency of the approach. 

 Number of parametric proofs. 

II. METHODS OF COLOR CONSTANCY 

A.  Static Methods 

Static methods are applied to images having fixed 

parametersetting. These can be based either on low-level 

statistics or onthe physics-based dichromatic reflection 

model. First type ofmethods includes the Grey-World, the 

White-Patch and theGrey-Edge methods, integrated in one 

framework by van deweijer et al. Physics-based methods are 

the second type of static algorithms. Such methods 

frequently assume the more general dichromatic reflection 

model rather than the lambertian reflectance model. 

1) Grey World Method: 

The Gray World assumption [3] was formalized by 

Buchsbaum. This method is a white balance method in 

which assumption is made that on an average scene is grey. 

Gray-world assumption works efficiently if there is a good 

distribution of colors in the scene. Assuming that there is 

good distribution of colors in a scene, the average reflected 

color is assumed to be the color of the light. Therefore, 

illumination color is estimated by looking at the average 

color and then compared to gray. It works correctly if scene 

is affected by single light source. 

 
Fig. 2: Example of Grey World 

2) White Patch: 

It assumes [2] that the surface in the scene with highest 

luminanace reflects maximally and uniformally over the 

spectrum. With this the color of light source can be 

approximated by the color of brightest patch in the image. 
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Fig. 2: Example of White Patch 

3) Gray Edge: 

Pixel based methods [4] are extended to incorporate 

derivative information i.e edges and high order statistics 

which resulted in gray edge. The grey edge actually 

comprises zeroth-order methods (e.g. the grey world and the 

white patch algorithms), first order methods (i.e. the grey 

edge) as well as higher order methods (e.g. 2
nd

 order grey 

edge). It is based on the assumption that the average of 

reflectance differences in a scene is achromatic. The method 

is based on the surveillance that the distribution of color 

derivatives exhibits the largest variation in the light source 

direction. The minkowski norm of these derivatives is used 

to approximate this direction. The method is moreprolonged 

to also include higher-order derivatives. 

4) Physics-Based Methods: 

Physics-based methods [5] are the additional type of static 

algorithms. Such approaches often undertake the more 

general dichromatic reflection model relatively than the 

Lambertian reflectance model. The foremost variance 

between the two is the adding of a specular component, 

which is used to prototypical the reflectance in the observing 

direction. These methods use details about the physical 

interaction between the illuminant and the objects in a 

scene. The fundamental assumption of most methods is that 

all pixels of one surface fall on a plane in RGB color space. 

Several of such surfaces result in several planes, so the 

intersection between the planes can be used to calculate the 

color of the light source.  

B. Gamut Mapping: 

The gamut mapping algorithm [6] has been formulated by 

Forsyth. It is based on the hypothesis, that in everyday life 

images, for a given illuminant, one observes only a certain 

number of colors. Consequently, any difference in the colors 

of an image is instigated by a deviancy in the color of the 

light source. The first stage of the algorithm is to find this 

limited set of colors that can occur under a given light 

source. This set is called the canonical gamut C and is found 

by observing as many surfaces under one known light 

source (called the canonical illuminant) as possible. Then, at 

a second stage, a single mapping is selected from this 

feasible set. Forsyth (1990) mapped sensor values recorded 

under one illuminant to those recorded under a second, 

using a three-dimensional (3-D) diagonal matrix to obtain an 

estimate of light source. 

 
(a) 

 
(b) 

Fig. 3: Example of Gamut Mapping 

C. Learning-Based Methods: 

Learning based approaches evaluate the light source by 

means of a model which is learned on training data. Well 

identified methods include the gamut based methods, the 

color by correlation, the Bayesian approach, and the 

combination method. These approaches estimateilluminant 

color from the posterior distribution condition learned from 

training images. Bianco et al. formulated  a two-level 

learning method to find light source. In this technique a 

classifier is learned to decide if an image is in indoor, 

outdoor or unsure classes and then a diverse model is 

learned for estimating light source for each classifier. So, for 

any test image it is first categorized into one of the classes 

and thenits light source is valued using the model learned 

for that class. According to A. Gijsenij, many learning-based 

color constancy methods that attempt to find the best or 

combination of algorithms for each image using extracted 

features driveover a similar procedure. Learning based 

method excerpt texture, shape or color features from sets of 

training images, and estimate the color of illuminant for 

each of these images using numerous statistical light source 

estimation algorithms. Then a model is learned based on 

extracted features as well as the error of these evaluates to 

ground truth, which is known. The light source is used to 

alter the pixels allocated to that class into the average 

reflectance color of that semantic class in the training 

images. In this method, semantic classes are allocated to 

each 20 × 20 patch of an image based on models well-read 

in the training stage. This is a top-down method. However, 

they need a lot of records for the training phase and high 

computational difficulty. 
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1) Color by Correlation  

The key idea of the outline [7] is that of recuperating the 

light source from an image of a scene occupied under an 

unknown light from a set of known viable light source. 

When the finest correlated light is selected, it is 

comparatively straight forward to alter image colors into 

light source independent descriptors. In order to find out 

which is the light source belonging to the scene, the set of 

colors existing in the image is linked to the set of colors that 

each light source produces, and the one with the highest 

correlation, i.e., with most common colors, is taken as the 

resulting light source. The set of colors made by each 

practicable light source is coded in the columns of a 

correlation matrix. This method is capable to include various 

color constancy algorithms by the definition of different 

correlation matrices. 

2) Bayesian Approach: 

Bayesian approach [8] to color constancy engages a non-

Gaussian probabilistic model of the image creation process. 

The parameters of this prototypical are valued directly from 

an uncalibrated image set and a minor number of added 

algorithmic parameters are selected by cross validation. The 

Bayesian structure offers an instruction for in what way to 

use all of the information about the light source enclosed in 

the sensor responses, comprising the facts used by the gray 

world, subspace, and physical realizable algorithms. Three 

probability distributions play mainpart. These are the prior, 

the posterior, and the likelihood. The prior probability 

outlines what is acknowledged about the parameters 

previously noting the data, while the posterior probability 

outlines what is acknowledged after noting the data. 

Bayesian estimation offers a standard way to choose an 

optimal estimate that uses entire information confined in the 

data. As a real-world matter, a quantity of problems can 

ascend. First, it maybe hard to lay down a prior distribution 

that sufficiently captures what is well-known about the 

structure of the parameters. In the case of color constancy, 

the prior should essentially state how probable it is that 

specific illuminant spectral power distributions and surface 

reflectance will arise. Second, it may be hard to state a loss 

function that captures how costly errors of various type are. 

Finally, it may be computationally tough to lessen the likely 

loss.  

III.  LITERATURE SURVEY 

Banic, Nikola (2014)  in their work has planned 

enhancement of the white patch method, 

a color constancy algorithm. The upgraded method is 

verified on some benchmark databases and it is revealed to 

outpace the baseline white patch method in terms of 

precision. On the benchmark record it also outperforms 

maximum of the other methods and its abundant execution 

speed makes it fit for hardware implementation [9]. 

Joze  and Mark S. Drew (2013) in their work has 

focused on surfaces in the image and addressed the color 

constancy difficulty by unsupervised learning of an 

appropriate model for each training surface in training 

images. They initiate near neighbor models for each surface 

in a check image and estimated its light source based on 

linking the statistics of pixels belonging to nearest neighbor 

surfaces and the target surface. They lastly valued light 

source by joining estimated light source over surfaces to 

make a unique approximation. They presented that it 

achieves very well, for standard datasets, associated to 

current color constancy algorithms, including when learning 

based on one image dataset is applied to tests from a 

dissimilar dataset [10].  

Bianco and Schettini (2012) in their work has 

studied in what way light source estimation can be achieved 

ill-using the color statistics taken out from 

the faces mechanically noticed in the image. They 

formulated technique built on two observations: first, skin 

colors have a tendency to form a cluster in the color space, 

making it a sign to estimate the light source in the scene. 

Second, numerous photographic images are portraits or 

comprise people. Their planned method has been verified on 

a public dataset of images in raw format, using both a 

manual and a real face detector [11].  

Umasankar  kandaswamy A.  et al. (2011) in their 

paper has worked for a connection based alteration that 

declines the influence of light diversity in shade 

composition examination. Invariance variation has been 

planned to generate enlightenment invariant pictures, in the 

wake of observation of human color stability. They 

displayed the consequence of enlightenment variations as 

slight variations in the location and cooperation detail that 

bring nearby a variation in the association between separate 

channels of a shade composition. The planned invariance 

model has enhanced execution in the dissection of shade 

surface [12]. 

Jing Yu (2010)  in his work has proposed a 

color constancy based method to enhance the visibility of 

low-light images. He applied the proposed method to an 

appropriate color constancy algorithm to the active set of 

pixels across the image. He also added the post-processing 

step to enhance the global contrast and lightness. Results on 

a wide variety of images demonstrated that the proposed 

method can achieve good rendition for lightness, contrast 

and color fidelity lacking graying-out artifacts or halo 

artifacts intrinsically present in retinex approaches. [13]. 

Gijsenij et al. (2009) stated color constancy 

algorithms are repeatedly estimated by means of a distance 

measure that is built on mathematical principles, such as the 

angular error. Though, it is unknown whether these distance 

measures correlate to human vision. Hence, they 

investigated the correlation between numerous performance 

procedures and the superiority, obtained by using 

psychophysical tests, of the output images produced by 

numerous color constancy algorithms. Succeeding issues 

that are addressed are the dispersal of performance 

measures, suggesting added and another information that 

can be provided to summarize the performance over a huge 

set of images, and the perceptual significance of obtained 

improvements, i.e., the upgrading that should be found 

before the difference becomes noticeable to a human 

observer [14].  

Simone Bianco et al. (2008) in their work has 

investigated how light source estimation techniques can be 

improved. For this, they have taken into account 

automatically extracted information about the content of the 

images. Four strategies have been derived based on 

algorithms derived from framework  proposed by Van de 

Weijer and Gevers. for improving  light source estimation 

accuracy, they trained an image classifier to classify the 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Banic,%20Nikola.QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6247659&queryText%3DBianco%2C+Simone%2C+and+Raimondo+Schettini+.QT.Color+constancy+using+faces..QT.Computer+Vision+and+Pattern+Recognition+.LB.CVPR.RB.%2C+2012+IEEE+Conference+on.+IEEE%2C+2012
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Jing%20Yu.QT.&searchWithin=p_Author_Ids:37291382000&newsearch=true
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=5692601&queryText%3DColor+Constancy+in+2010
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images as indoor and outdoor, so that different experimental 

framework can be proposed to exploit this information in 

order to select the best performing algorithm on each class. 

Their  results demonstrated that a classification based 

strategy which also uses an uncertainty class outperforms all 

the other strategies considered [15]. 

IV. CONCLUSION 

This paper has studied different methods for color constancy 

and it is concluded that prevailing approaches presented in 

this paper can be upgraded to more realistic scenarios where 

the uniform light source is in addition restrictive. Further, 

combination of different algorithms needs to be developed 

as a future research work for much better color constancy. 
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