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Abstract - In the present day almost every Image is
coloured. It adds life to painting, photography or a film. The
motivation for use of color is it is powerful descriptor that
often simplifies objects identification and extraction from
scéne and human can separate thousands of color shades
and intensities ,compared to about only two dozen shades of
gray. Hence it becomes important to study various color
image models and compare with Thermogram image color.
Subsequently the medical field required to use color image
technique for various reasons like it is possible to improve
contrast of color image for better interpretation, sharping
details of an image to progress the visual representation,
sharpen the edges to increase the contrast between doubtful
regions and the background so that the doctors can diagnose
and treat human diseases. In this paper a survey of various
color image techniques is studied to focus on the
development of color image processing in medicine and
health care. it is the aim for examining all the methods in
color image in digital image processing.

Keywords - Color Image, Digital image processing (DIP),
Thermogram image, Color Models.

I. INTRODUCTION

Color Image processing is a subject involves procedures
which simplifies objects extraction and identification in the
given image and human can perceptual sense of light in the
visible range incident to retina. Color image is understood
by the following properties
e  Physical properties of light which gives rise to color.
e The nature of human eye and the way in which it

detects color.
e The nature of human vision perceived by brain.

Color image processing is very important for two reasons.

1. Humans can distinguish between thousands of shades
of color as compared to 20-30 shades of grey.

2. Color is very important feature for objects identification
and extraction from the scene

Color can only exist when three component are present a
viewer, an object and light. Light enters the eye is absorbed
by cones. These signals are transmitted to brain which
interprets and perceives color as shown in the figl.
Mechanicas of color processing by human brain is not
completely understood but physical nature of color can be
formally expressed and modelled.
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Figure 1: Image information Model

Il. COLOR FUNDAMENTAL
In 1666 Sir Isaac newton discovered that when a beam of
sunlight passes through a glass prism, the emerging beam of
light is split into a spectrum of colors. Pure white light
perceived as colorless, it actually contains all colors in the
visible spectrum as below

White Light

Figure 2: Color Spectrum visible by passing white light
through prism

In Electromagnetic radiation different color correspond to
radiation of different wave length ()).Intensity of each
wavelength is specified by its amplitude. Electromagnetic
spectrum ranging from approximately 400 to 700 nano
meters in wave length as below figure |
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1.For an achromatic (monochrome) light source there is
only one attribute to describe the quality intensity

2. For the chromatic light source ,there are three attributes to
describe the quality:

Radiance: Total amount of energy flow from a light source
(watts)
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Luminance: Amount of energy received by an observer
(lumens)

Brightness: Intensity

Human’s eyes have retina which is made up of specialized
cells which will convert received light into neural impulses.
The important cells are cones and rods.

Sensitivity of Cones in the Human Eye

6-7 millions cones
in & human eye
- 65% sensitive to Red light

- 33% sensitive to Green ligh

- 2 % sensitive to Blue light

. Primary colors
o Defined CIE in 1931
i i Red = 700 nm

2 ’ Green = 546, Inm

Blue = 435.8 nm

Figure 4

Rods are responsible for monochrome night vision, scotopic
vision, peripheral vision and vision in low light levels are
responsible for gray scale vision. Cones are responsible for
color (red , blue, green).International Commission of
Illumination  (CIE) standard definitions Blue is
435.8nm,Green is 546.1nm and Red is 700nm defined in
1931 doesn’t match human perception

I1l. PRIMARY AND SECONDARY COLORS
Primary colors are Magenta, Cyan and yellow. Secondary
colors are Red, Green and blue
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IV. COLOR MODEL

Color by definition a 3D coordinate system and a subspace
that contains all constructible color with in a particular
model. A color model is an abstract mathematical model
describing the way color can be represented as tuples of
number, typically as three or four values or color
components. Each color model is oriented towards either
specific hardware or image processing application. Any
color that can be specified using a model will correspond to
a single point within the subspace it defines
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‘ Hardware Oriented ‘

‘ RGB | | CMY | ‘ YIOYUV | HIS/HSL/HSV

Figure 6:Color Model

‘ Application/Manipulation oriented Models |

V. HARDWARE ORIENTED MODELS
These color models are used in applications related to
hardware such as in monitors, printers, color TV etc.
1. RGB color model - This model is used in image
acquisition and display devices such as monitors, video
cameras, scanners etc.
2. CMY - color model is used in coloring printing
3. YIQ/YUV - This color model is used in color TV
broadcast where Y is the luminance components and 1,Q are
chromatic component

VI. MANIPULATION/APPLICATION ORIENTED
MODELS
This model describes colour in terms of how it is perceived
by human eye and thus more intuitive in manipulating
colors. This model is used for in image manipulation
algorithms.

VIl. THERMOGRAM IMAGES
Images taken by Thermography camera are called
Thermogram Images. Thermographic camera detect
radiation in long infrared range of the electromagnetic
spectrum around the range from 9,000 to 14000 nanometres
and produce image of the radiation .Image of Thermogram
are as follows

Thermogram Image

Thermal Imaging System

VIII. APPLICATIONS
Colour models are used for Improving and identifying the
objects of images. The applications of colour model are
Aerial imaging, Satellite imaging, Medical imaging, Digital
camera application, Remote sensing. Colour models are
used in many areas such as forensics, Astrophotography,
Fingerprint matching, etc. Colour models are applied to
images and videos help the visually impaired in reading
small print, using computers and television, and face
recognition. Color contrast enhancement, sharpening and
brightening are just some of the techniques used to make the
images vivid. In the field of e-learning, colour models is
used to clarify the contents of chalkboard as viewed on

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING

A UNIT OF I20R

2009 |Page



IJRECE VOL. 7 ISSUE 1 (JANUARY- MARCH 2019)

streamed video; it improves the content readability. Medical
imaging uses this for reducing noise and sharpening details
to improve the visual representation of the image. This
makes colour model a necessary aiding tool for reviewing
anatomic areas in MRI, ultrasound and x-rays to name a
few. In forensics colour is used for identification, evidence
gathering and surveillance. Images obtained from
fingerprint detection, security videos analysis and crime
scene investigations are enhanced to help in identification of
the culprits and protection of victims.

IX. EXPERIMENTAL RESULT
All the Algorithms are implemented in MATLAB R2017b
tool which are at the END. The Algorithms which are
implemented are

Colour models RGB Model HIS model

Y1Q model Pseudo colour | Contrast enhancement
image processing of colour image

Smoothing and | Noise of colour | Noise of colour image
Sharpening of | image
colour images

X. CONCLUSION

Colour image enhancement algorithms offer a wide variety
of approaches for modifying images to achieve visually
acceptable images. The choice of such techniques is a
function of the specific task, image content, observer
characteristics, and viewing conditions. Most of the
techniques are useful for altering the RGB values of
individual pixels and hence the overall contrast of the entire
colour image. But they usually enhance the whole image in
a uniform manner which in many cases produces
undesirable results. There are various techniques available
which produce highly balanced and visually appealing
results in a diversity of images with different qualities of
contrast and edge information and it will produce
satisfactory results.

XI. ACKNOWLEDGEMENT
I wish to thank all the resources and specially the MATLab
tool where | executed all the functions and all friends for
helping in providing the information

XIl. REFERENCES

Journal Papers:

[1]. Rajesh Garg, Bhawna Mittal, Sheetal Garg, “Histogram
Equalization Techniques for Image Enhancement”, IJECT
Vol. 2,Issue 1,March2011,ISSN 2230-9543.

[2]. KomalViji , Yaduvir Singh, “Comparison between Different
Techniques of Image Enhancement” International Journal of
VLSI and signal Processing Applications, Vol.1,Issue 2,May
2011 ,(112-117),ISSN 2231-3133.

[3]. Raman Maini and HimanshuAggarwal,”A Comprehensive
Review of Image Enhancement Techniques”, Journal of
Computing, Vol. 2, Issue 3, March 2010, ISSN 2151-9617.

[4]. Agaian, SOS S., Blair Silver, Karen A. Panetta,” Transform
Coefficient Histogram-Based Image Enhancement Algorithms

ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE)

Using Contrast Entropy” IEEE Transaction on Image
Processing, Vol.16, No. 3, March 2007.

[5]. Jinshan Tang Eli Peli , and Scott Acton , “Image
Enhancement Using a Contrast Measure in the Compressed
Domain”, IEEE Signal Processing Letters
,Vol.10,No.10,0October 2003.

[6]. K.Arulmozhi , S.ArumugaPerumal , K.Kannan , S.Bharathi ,
”Contrast Improvement of Radiographic Images in spatial
Domain by Edge Preserving Filters”, International Journal of
Computer science and Network
Security,Vol.10,No.2,Februrary 2010.

[7]. HK.Sawant, MahentraDeore” A Comprehensive Review of
Image enhancement Techniques” International Journal of
Computer Technology and Electronics Engineering (IJCTEE)
vol.1, Issue 2, ISSN 2249-6343.

[8]. S.S.Bedi,RatiKhandelwal “Various Image Enhancement
Techniques-A Critical Review”, International Journal of
Advanced Research in Computer and Communication
Engineering, Vol.2,Issue 3, March 2013,ISSN(Print):2319-
5940,ISSN(online):2278-1021.

[9]. Brindha, Bharathi, Anusuya, PraiselineKarunya “Image
Enhancement Techniques: A Review” International Journal of
Research in engineering and Technology IJRET, eISSN:
2319-1163|pISSN:2321-7308.

[10].Balvant Singh , Ravi Shankar Mishra, PuranGour “Analysis
of Contrast Enhancement Techniques for Under water Image”
International Journal of Computer Technology and
Engineering(IJCTEE) ,vol.1,Issue 2,ISSN 2249-6243

Books:

[11].R.C.Gonzalez,RicharrE.Woods,Digital Image
processing,Addision-Wesely,2003

[12].J.C.Russ,the Image Processing Handbook,CRCPress,Boca
Raton,FL.,1992.

[13].S.EUmbaugh,”Computer Vision & Image
Processing,”Prentice Hall PTR,1998.

Proceedings Papers:

[14].E.Y.K.Ng, G.J.L.Kaw IR Imagers as fever Monitoring
Devices: Physics, Physiology, and Clinical Accuracy in The
Biomedical Handbook Third Edition, Medical Devices and
Systems, ed. J.D. Bronzino (2006) 24.1 — 24.20. CRC New
York

[15].E.Y.K.Ng, G.J.L.Kaw,W.M. Chang Analysis of IR Thermal
Imager for Mass Blind Fever Screening. Microvascular
Research (2004) Vol 68. 104-109 Reed Elsevier Science
Academic Press, New York

[16].Ring E.F.J. Ammer K. Standard Procedures for Infrared
Imaging in Medicine. The Biomedical Handbook Third
Edition, Medical Devices and Systems, ed. J.D. Bronzino
(2006) 36.1 — 36.14. CRC New York

[17]. Digital image processing-Aremote sensing perspective , John
R.Jenson ,3rd Edition prentice 2003

[18].Digital Image Processing- Chellappa 2nd edition IEEE
computer society.

[19].Computer Image Processing And Recognition-EmestL.Hal
Academic press

[20]. Images are from the site
ttp://www.imageprocessingplace.com/DIP-
3E/dip3e_book_images_downloads.htm

[21]. https://www.mathworks.com for MATLAB R2016a tool

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING

A UNIT OF I20R

2010 |Page



IJRECE VOL. 7 ISSUE 1 (JANUARY- MARCH 2019) ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE)

Algorithm Original Image Color model Histogram

Red component RED Component of Lilly ™
separation - m
Lilly flower color image Histogram of Red component of the processed image
y g after execution

Green

component

separation
Histogram of Green component of the processed
image after execution

Blue blue Component of lilly
component
separation

Histogram of Blue component of the processed
image after execution

Lilly flower color image

Hue component

Separation ““'l
Histogram of Hue component of the processed image
after execution
Lilly flower color image
Saturation Saturation components
component
Separation
Lilly flower color image Histogram of Saturation component of the processed
image after execution
Value value components
component
Separation

Histogram of Saturation component of the processed
image after execution

Lilly flower color image

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING
A UNIT OF I20R 2011 |Page



IJRECE VOL. 7 ISSUE 1 (JANUARY- MARCH 2019) ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE)

Y component

Y components

Separation
- : Histogram of Y component of the processed image
Lilly flower color image after execution
I component 1 components
Separation

Histogram of | component of the processed image

Lilly flower color image ’
after execution

Q component

Q components

Separation

B

Histogram of Q component of the processed image
after execution

Pseudo colour ! v
image Gy
processing 0 "

Setting (R G o |l :
B)=(255,255,0) Gt ra e

Histogram of Pseudo image processing of the
processed image after execution

Pseudo colour
image A :
processing 0 SR °

Setting (R G
B)=(255,0,255)

Histogram of Pseudo image processing of the
processed image after execution

Colour
components

Colour components

2500 . T
2000
& m 1500
i, 1000
T Tl
T Y bed
A= rossd 500
ri A
Fa R B

i 0 00 200

| A _

Histogram of colour component of the processed
image after execution

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING
A UNIT OF I20R 2012 |Page



IJRECE VOL. 7 ISSUE 1 (JANUARY- MARCH 2019) ISSN: 2393-9028 (PRINT) | ISSN: 2348-2281 (ONLINE)

Contrast orginaimage Rose RGB o YIQ image
enhancement
Colour image

B

YIQtoRGB

Equalizaton image Rose
|

04 05 08
10F ]
0 1
El
: |

0 01 02 03 04 05 06 07 08 09 1 0 £l 10 180 0 )

Histogram of YIQ to RGB & Equalization of the
Histogram of original processed image after execution

enhancement image

INTERNATIONAL JOURNAL OF RESEARCH IN ELECTRONICS AND COMPUTER ENGINEERING
A UNIT OF I20R 2013 |Page



