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Abstract - Digital Image Processing is an emerging field finding applications in different domains of science and 
engineering. Image processing forms the basis for pattern recognition and machine learning technologies. Color Image 
Processing deals with color spaces and models for performing operations on an image of one type and transform it to another 
model for efficient analysis and feature manipulation. In this paper, a new image enhancement method is established for 
better visual perception and improving image quality. Histogram of an image is useful in determining the contents in the 
image and its distribution. Histogram equalization is the technique used to improve the dynamic range of an image and help 
in distribution of parameter wrights over the entire domain range rather than it getting concentrated over specific regions. 
This paper proposes an effective approach to enhance image quality by histogram equalization without compromising on 
mean brightness aspect of the image. 
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I. INTRODUCTION 
 
Human visual perception is met with appropriate 
image enhancement techniques, which are nowadays 
widely adopted for medical image processing, texture 
synthesis and pattern recognition [1]. The image 
enhancement tool works with the basic principle that 
subjects are clearly defined and distinguishable from 
the background. 
 
Histogram equalization has been one the best used 
methods for contrast improvement and luminosity 
conservation of the image as it uses a probability 
distribution of each channel level of color images [2]. 
Histogram equalization is mostly used because of its 
simplicity and there are many modifications to this 
approach [3]. 
 
The RGB color space, R (red), G (green), B (blue), 
are supplemented in proportions to form a wide array 
of colors. Sometimes non- RGB color space is useful 
as it is more detailed in nature. Hence, in this paper 
we have used HSV (Hue, Saturation and Value) color 
space model for histogram equalization. HSV is more 
natural to deal with and displays actual color 
components. 
 
[4] Paper measures the performance of enhanced 
image using the criteria of entropy and contrast. The 
image is decomposed into two parts using exposure 
and clipping threshold before equalization. This way 
the enhancement will come at the cost of mean 
brightness change. Our method decomposes the HSV 
model into the three channels of hue, saturation and 
value before applying histogram equalization to only 
the saturation channel, keeping the mean brightness 
intact. 

[5] Paper remaps image gray levels using both local 
and global information and provides a refinement to 
neighborhood metrics method. But this process 
comes at a cost of computation time and complexity. 
Our model is simpler and time-efficient as adaptive 
HE is used to a single channel. Brightness represents 
the amplitude of the wavelength with maximum 
intensity and saturation is the slope of the curve. We 
control the slope of the curve to change pure color but 
mean brightness is conserved and contrast is 
enhanced. 

 
II. THEORY CONCEPTS 
 
Basic Digital Image Processing theory concepts of 
interest to this paper are Color Spaces – RGB and 
HSV – and Histogram Equalization techniques used 
for image enhancement. The purpose of a color 
model is to facilitate the specification of colors in 
some standard way. Histogram Equalization is an 
image enhancement technique used to improve the 
dynamic range of an image and thereby improving its 
perceptibility. 

 
2.1. RGB COLOR MODEL 
The additive color mixing of the primary colors - 
Red, Blue and Green - results in the generation of 
wide range of colors labeled as RGB model. In the 
RGB model, each color is represented in a Cartesian 
coordinate system by a unique value of (R, G, B) as a 
triplet value. The RGB color format, also known 
otherwise as true color format, is widely used to 
display images in electronic devices like televisions, 
computer screens and mobile phones. 
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Fig. 1: Color determination in RGB Color Space 

 
2.2. HSV COLOR SPACE 
When humans view a color object, we describe it by 
its Hue, Saturation and Value. Hue is a color attribute 
that describes a pure color. Saturation is a measure of 
dilution of the pure color by the white light. Value is 
subjective descriptor that is practically impossible to 
measure. It embodies the achromatic notion of 
intensity and is one of the key features in describing 
color sensation. The HSV model can be understood 
as a cylindrical coordinate system as shown above 
and different values of (H, S, V) triplet values 
represent different colors. 

 

 
Fig. 2: Color determination in HSV Color Space 

 
 
2.2. HISTOGRAM PROCESSING 
Histograms are the basis for numerous spatial domain 
processing techniques. Histogram manipulations can 
be used for image enhancement. The inherent 
information contained in the histogram of an image 
can be used for image processing applications like 
image compression and segmentation. The histogram 
of a digital image with intensity values in the range 
[0, L-1] is a discrete function h(rk) = nk, where rk is 
the kth intensity value and n k is the number of pixels 
in the image with intensity rk. The histogram of a 
digital image gives conclusive evidence about the 
quality of the image. 
 
2.3. HISTOGRAM PROCESSING 
Histogram Equalization is a digital image processing 
technique used to increase the contrast of an image. 
The transformation function uniformly spreads out 
the most frequent intensity values to improve the 

global contrast. The method is useful when both the 
background and foreground are either bright or dark. 
 

 
Fig. 3: Equalization applied to Histogram of an image 

 
III. PROPOSED METHOD 
 

 
 
The flowchart indicates the step-by-step functional 
blocks that constitute the proposed work from input 
end to the output end.  
 
For high saturation images, which get dense toward 
one or two closely related colors, i.e., those which are 
harder to differentiate, might tend to mask minor 
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details of information which do not get noticed 
explicitly between the highly-saturated colors. Thus, 
these high saturation images obtained in their true 
color space, i.e., RGB space are transformed into 
HSV color space which has a separate channel 
containing saturation values. This channel can be 
singled out from the HSV image and can be operated 
upon independently without affecting the other two 
channels – Hue and Value channels.In order to even 
out the dense saturation of images and thereby 
increasing the dynamic range, Histogram 
Equalization is made use of. This enhancement 
technique is used to highlight those hidden pieces of 
information that get masked between dominating 
colors in high saturation images. After this 
equalization technique is used, the three constituent 
channels are then concatenated into a new HSV 
image with adapted Saturation channel. Then, this 
adapted HSV image is converted into RGB image 
space to output the image in the true format.  
 
IV. RESULT AND DISCUSSIONS 
 
As expected, for high saturation images which get 
dense toward closely related colors, the output images 
tend to even out this dense clustering and thereby 
enhancing those spots which had previously got 
masked by these high saturation regions. The 
following sequence of images are those of input/true 
image in RGB format, followed by HSV image after 
histogram equalization being applied to the S 
(saturation) channel and the output image in RGB 
format. 
 

 
Fig. 4: Input/true image in RGB format 

 

 

Fig. 5: HSV image after Histogram Equalization of 
S(saturation) channel 

 
Fig. 6: Output image in RGB format 

 
It can be observed from the output image, after 
careful comparison with the original/true image, - 
both in RGB color space – that those surrounding 
regions which are nearby to the high saturation 
regions are better visible. Thus, these hidden or 
subdued regions get accentuated so as to make them 
become explicitly visible. This operation thus can be 
used as an image enhancement technique with 
histogram equalization applied to S channel in HSV 
images for high saturation images. 

 
CONCLUSION AND FUTURE SCOPE  
 
The proposed method satisfactorily accentuates those 
regions surrounding the high saturation regions of the 
RGB images. The histogram equalization technique 
thus performed has made possible to distribute the 
saturation levels evenly within the image thereby 
improving the dynamic range. For further improving 
the proposed method, different histogram 
equalization techniques can be used, some of the 
standard forms of which include – adaptive histogram 
equalization, normalization, etc. Also, depending on 
the application and the data set of images to be 
operated upon, any one of the three constituent 
channels among Hue (H) channel, Saturation (S) 
channel and Value (V) channel can be chosen for 
equalization process. Hence, an ad-hoc algorithm can 
be conceptualized which gives better outputs on a 
case-by-case basis. 
 
REFERENCES 
 
[1] R. C. Gonzalez and R. E. Woods, “Digital Image Processing”, 

2nd ed, Prentice Hall, (2002)  
[2] J.A Stark “Adaptive image contrast enhancement using 

generalizations of histogram equalization”, Dept. of Engg, 
Cambridge Univ. (2000)  

[3] Sapana S. Bagade, Vijaya K. Shandilya “USE OF 
HISTOGRAM EQUALIZATION IN IMAGE PROCESSING 
FOR IMAGE ENHANCEMENT”, Sipna’s C.O.E.T, 
Amravati, India (2011)  

[4] Kanika Kapoor and Shaveta Arora “COLOUR IMAGE 
ENHANCEMENT BASED ON HISTOGRAM 
EQUALIZATION” Department of ECE, ITM University, 
Gurgaon, Haryana, India (2005) 

[5] Mark Eramian David Mould “Histogram Equalization using 
Neighborhood Metrics” Department of Computer Science 110 
Science Place Saskatoon, SK Canada 

http://iraj.in

