
International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-2, Issue-2, Feb.-2015 

Color Constancy Utilizing Standard Deviation Of Color Channels 
 

49 

COLOR CONSTANCY UTILIZING STANDARD DEVIATION OF 
COLOR CHANNELS 

 
1G SWETHA, 2K DURGA PRASAD 

 
1,2Dept. of Electronics and Communication Engineering Vardhaman College of Engineering Hyderabad, India 

Email: swetha.gali91@gmail.com,kalasadurgaprasad@gmail.com 
 

 
Abstract: In computer vision systems color constancy is plays a major role, color constancy technique is generally depends 
on spectral distribution of uniform light sources are across the scenes. In this paper we will propose a realistic scenario 
where the uniform light sources are too restrictive assumptions. The methodology is proposed to extension of existing 
method applying local color constancy to image patches, rather than on entire image globally. Many algorithms have to 
estimating the color constancy of the light sources are developed, but all existing methods are applied on single light source 
i.e they are consider an image is effected only single uniform illumination, this case is not every time, because images are 
effected more than one illuminations. The illumination of single light source is violated by illumination of multiple sources 
of light. Here we will discuss a new methodology it considers an image is affected by various light sources, without any 
information about the color of light sources. The technique grid based sampling and keypoint based sampling along with 
grey edge algorithm can be used to estimate the color of multiple lights. Finally the color correction gives the most 
promising and also it has to provide consistency of these algorithms over various types of images taken from different 
datasets. This proposed method gives better results than previous methods for color constancy. 
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I. INTRODUCTION 
 
Generally the color vision, chromatic adaptation 
refers color constancy, the ability of the visual system 
to preserve an appearance of object under a wide 
range of multiple light sources. It is an example of 
color constancy and a feature of human color 
perception system to ensure that the perceived color 
of object it remains constant under varying 
illumination. Computational theories of color 
constancy typically take as their starting point the 
color signal at each point on the retina. This problem 
to be solved becomes computing an illumination 
independent quantity on the basis of the input. 
Moreover it may negatively affect on the 
performance of computer vision methods for various 
applications such as object tracking, recognition, and 
video surveillance. The objective of color constancy 
is to correct for the effect of illuminant color and 
invariant features by transforming the input image 
such that the effect of the color of the light sources 
are removed. In this paper we focus on white 
balancing. 
 
Various color constancy algorithms are proposed, and 
for reviews. Color constancy is the ability to perceive 
the colors of objects, invariant to the color of multiple 
light sources. Generally accredited to the HVS, 
although the exact details remain uncertain. The 
ability is shown in the figure, in the same flower is 
depicted four times each rendered under a multiple 
light source. Can be seen the color of flower is 
strongly dependent on the color of light source. The 
color constancy can be followed different ways to 
maintain stable color appearance across the multiple 
light sources.  

 
Fig.1  same scene with multiple light sources. 

 
Alternatively for that color constancy various 
methods use derivatives and even higher order statics 
are proposed. These algorithms are based on the 
assumption that the light source across the scene is 
spectrally uniform. It might be more than one light 
source illuminating the scene. For instance it could be 
affected by both the indoor and outdoor illumination, 
each one having the distinct power spectral 
distribution. In outdoor scenes the shadow regions are 
dominated by skylight, and where as non-shadowed 
regions are illustrated by the combination of both 
skylight and sunlight. This implies that the illuminant 
smoothly varies across the various images and does 
not change between adjacent or near by location. 
Different implementations have been proposed using 
for real time image processing, using for practical 
image processing applications, or using MATLAB. In 
this paper, a new technique is presented that enable 
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color constancy under multiple light sources. This 
methodology is designed according to following 
steps: 1) it should be able to deal with image 
containing multiple light sources. 2) This 
methodology can be work at a time on a single image. 
3) Here human intervention is not required, and 4) 
there is no prior knowledge on spectral distributions 
of the light sources is required.  
 
The color constancy images from scenes that are 
recorded under multiple light sources, the proposed 
methodology are makes use of local image patched 
rather than an entire image. These local image 
patches are taken assume that uniform spectral 
illumination and can be selected by any sampling 
method. In this proposed paper, grid based sampling, 
key point based sampling, and segmentation based 
sampling are evaluated. After sampling of the patches 
illuminant estimation techniques are applied to find 
the local illumination estimates, and these estimates 
are combined into more robust estimations. Two 
different approaches are available for combination of 
local clustering and segmentation. The first approach 
is to cluster the illumination estimates taking the 
cluster center as the final illuminant for each of the 
regions. The second approach is to take spatial 
resolution between local estimates into account by 
applying segmentation on the back projected local 
illuminant estimations. Finally a modified diagonal 
transform is applied to obtain the color corrected 
images. 
 
II. METHODOLOGY OF COLOR 

CONSTANCY 
 
Generally in color vision, chromatic adaptation 
techniques refer to the color constancy, ability of the 
visual system to preserve the appearance of object 
under a wide range of light sources, and then to 
correct the image to a canonical illumination by using 
the diagonal model. Outline of this process is 
 
a.  Reflection Model 
Color image I=(IR, IG, IB)T for a lambertian surface at 
the location X can be modeled as 
IC (X) = ∫ E(λ, X)S(λ, X)ρ.

C(λ)dλ       (1). 
Where c ε{R, G, B} and E(λ, X) ,S(λ) and ρC(λ,X) are 
the illuminant spectrum distribution, surface 
reflectance, and camera sensitivity, respectively. The 
ω is shown the visible spectrum. Then for a given 
location X, the color of the light source can be 
computed as follows: 

L(X) = 
LR(X)
LG(X)
LB(X)

 = ∫ E(λ, X)ρ. (λ)dλ       (2) 

The color constancy is involved with estimating the 
chromaticity of the light source. The estimating 
chromaticity is from a selected single image under 
constrained problem as both E(λ, X) and ρ(λ) =(ρR, 
ρG, ρB)T are unknown. Typically these assumptions 

are made about statistical properties of illuminants or 
surface reflectance properties. Most of the color 
constancy algorithms are based on the assumption 
that the illumination is uniform across the scene. 
However, for real world scenes this assumption is 
restrictive and often violated. 
 
b. One light source illumination estimation: 
Most of the color constancy algorithms are based on 
the assumption that the color of the light source is 
uniform across the scene. The assumptions are then 
used to make a global estimate of the light source and 
correspondingly correct the images. The proposed 
work allows systematically generating color 
constancy as follows: 
∫ ( ) ^p ^      = k Lc

n,p,σ        (3) 
 
Where c={R,G,B}, n is the order of the derivative, 
and IC,σ = IC ⊗ Gσ is the convolution of the image 
with a Gaussian filter with scale parameter  σ  . 
According to the Gaussian filter characteristics, the 
derivative can be described by 

,  = IC *            (4) 
Where * represents the convolution and a+b=n 
From e.q (3) many different color consistency 
algorithms are derived by varying the parameters.  
We have two different color consistency methods one 
is pixel based color consistency algorithm, in this 
paper we will show the gray world algorithm and 
smoothing filter. The second method is higher order 
color consistency method i.e is n=1 and n=2, in the 
first order gray edge (L1,1,1) and the 2nd order gray 
edge (L2,1,1).  
 
c. Correcting the diagonal model: 
The light source color estimated then, the aim is to 
transform the source images are taken under an 
unknown light source. Generally this process is done 
by using the diagonal model. 
IC = ⋀ , I                                    (5) 
Where IC represents the transformed image and Iu is 
taken under the unknown light source and ⋀ ,  is the 
mapping diagonal matrix, 

      ⋀ ,  = 
α 0 0
0 β 0
0 0 γ

 =

⎝

⎜⎜
⎛

0 0

0 0

0 0 ⎠

⎟⎟
⎞

    (6) 

Where LC is the canonical light source and Lu is the 
unknown light source. 
 
III. PROPOSED METHODOLOGY OF 

COLOR CONSTANCY FOR MULTIPLE 
LIGHT SOURCES: 

 
A methodology is proposed N different light sources 
are affected by an image that can be solving the 
traditional methods. The flow of this process is 
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shown in fig.2. The following steps are shown the 
proposed framework. 
 
Step 1) Sampling: 
In image processing the sampling is important from 
the image. Here sample each patches from the image, 
every patch intensity estimation id computed of the 
light source valid for the patch. Different sampling 
methods can be used, these are grid based sampling, 
key-point sampling, and segmentation sampling. The 
grid based sampling and segmentation based 
sampling techniques ensure union of all the patches 
covers the entire image. The segmentation based 
sampling shows the boundary between light sources. 
Furthermore the grid based sampling has an 
advantage that patch contain varied amount of 
information, where as the patches are selected by 
using segmentation contain similar colors. Finally the 
key-point based sampling is suited for edge based 
color constancy methods the key point can be located 
around the edges . 
   

 
Fig2. Illustration of the proposed methodology. 

 
Step 2) patch wise illuminant estimation: Assume that 
illuminant of each patch is to be spectrally uniform, 
and then the color constancy methods are applied on 
every patch to bed find the local illuminant. And also 
for the color constancy is the algorithms to estimate 
the chromaticity per patch. 
Step 3) combination of estimated chromaticity’s: To 
overcome the lack of information patches are 
collected from parts of the image illuminated by the 
same light source are combined to get large patches. 
Same illuminant as illustrated and then the number of 
clusters are known the chromaticities can be grouped 
together by using clustering algorithm. 
 
Step 4) Back projection of clusters: Different 
illumination estimates are grouped together, and then 
the results can be back projected onto the original 
image to find the locations in the images that are 
illuminated by each of the estimated light sources. 
Then find the pixel wise illuminant estimation after 
back-project. 

Step 5) Color correction: Finally the output image is 
constructed by using the pixel wise estimates. 
Various methods exist for color correction, but all 
assumes that the color of the light source is the input 
images. In this paper we will focus on to estimate the 
illuminant, the diagonal model is used. 
 
1. Light Source Estimators 
In this proposed method images can be divided into 
two patches are assumed to be small it consistent with 
the uniform spectral assumption. Estimate each patch 
illuminant is obtained by using standard color 
constancy algorithm. Here we will focus on multiple 
light source estimates can be simultaneously taken 
but we will focus on single estimates per each patch, 
and also estimate the chromaticity of the light source, 
and normalized intensity estimation of each one. 

r = R (R + G + B)⁄
g = G (R + G + B).⁄                  (7). 

Each patch illuminant is represented by a 1x2 vector. 
If R=G=B=0 of the theoretical situation occur where 
the illuminant estimated results is a black light 
source. Here in this project we propose to use a white 
light source i.e. r = g = 1 3⁄ . 
 
2. Image Correction 
Before correcting the image, first estimate the 
illumination of each pixel is as follows: 
 

L (X) = ∑ L , , m (X)      (8). 
Where L  represents illuminant estimation over the 
image, L ,  is the estimation for the illumination, and 
mi(X) is the contribution of the light source 
estimation to pixel. 
 
IV. EXPERIMENTAL RESULTS 
 
This proposed work we implementing in MATLAB-
7.8, by using graphical user interface (GUI), Initial 
stage we are applied sampling on selected image, 
Different sampling strategies can be used, e.g., dense 
sampling, interest points, and segmentation. Dense or 
grid-based sampling and segmentation-based 
sampling ensure that the union of all patches covers 
the full image. Furthermore, segmentation-based 
sampling can result in boundaries between segments 
that naturally follow the boundary between light 
sources (as most segmentation algorithms are 
sensitive to changes in the illuminant). Grid-based 
sampling has the advantage that the patches contain 
varied amount of information, whereas patches that 
are selected using segmentation will generally contain 
similar colors (and hence less variation). Finally, key-
point sampling is specifically suited for edge-based 
color constancy methods as the key points are located 
around edges and junctions. In this paper, key points 
are located using the Harris detector at multiple scales 
(scales 1, 1.5, and 2), using a similar patch size as the 
grid-based sampling, whereas segmentation is 
performed using the c. 
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Then after we estimate the patch based illumination 
by the same light source, are likely to vote for the 
same illumination. 
 

 
Fig. patch based estimation 

 
After the different estimates are grouped together into 
groups, the result can be back-projected onto the 
original image to identify the locations in the image 
that are illuminated by each of the estimated light 
sources. This results in an illuminant classification, 
where every pixel is assigned to one of the estimated 
light sources. After back-projection, a pixel-wise 
illuminant estimate is obtained. 
 

 
Fig. 

 
Finally, using the pixel-wise estimates, the output 
image is constructed. Transforming the input image 
so that it appears to be taken under a white light 
source is an instantiation of chromatic adaptation. 
Many methods to do this exist, but all assume that the 
color of the light source in the input image is known. 

 
Fig. Color Constancy for Multiple Light Sources 

CONCLUSION 
 
In this paper, a new methodology that can be used to 
apply color constancy to images that are recorded in 
the presence of multiple different light sources has 
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 segmentation-based and key-point-
based sampling. This observation can be explained by 
the nature of the information that is sampled. 
Segmentation-based sampling will generally result in 
patches with similar colors (and, hence, less 
variation), whereas key-point-based sampling 
increases the likelihood of misclassifications 
(interest-point detectors usually trigger on boundaries 
that could be also a light-source transition). As a 
future work, texture-preserving segmentation 
methods can be used to overcome the disadvantage of 
segmentation-based sampling. Alternatively, other 
color constancy methods could be used in 
combination with segmentation-based sampling that 
are less sensitive to the limited variety of colors. 
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