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Abstract— We propose an image enhancement scheme by
using YCBCR color space method. It shows the better
feature of the processed input image. The acquired
images are classified into three types, word document
image, MRI image and scenery image. At first, the
acquired inputs are converted to the gray scale to plot
with the normalized histogram. Then, using the color
space methods, the images are converted into YCBCR
characteristics and there components are separated into
individual modules(Y, CB, CR components). The
processed image separates its in-features of luminance
and chrominance components such as Y component, CB
component and CR component. In Gray scale image, the
Y is said to be the luminance feature also known as single
component. In Color image, CB and CR is said to be the
chromaticity of blue and red components. Further we find
Hue, Saturation and Intensity components are classified
from the same samples. Then the proposed technique
shows its better performance than the other methods in
the enhancement of images corrupted by Gaussian noise.
The Experimental result shows that the proposed methods
makes good enhancement in visual quality.

Keywords— Gaussian noise, Normalized histogram,
Normalized chrominance and luminance, YCBCR
components.

l. INTRODUCTION
Image enhancement can be performed for severansas
producing digital images with good brightness/casitr
and detail is a strong requirement in several aligas
vision, remote sensing, biomedical image analysig]
fault detection. Producing visually natural images
transforming the image such as to enhance the lvisua
information within, is a primary requirement fomast
all vision and image processing tasks. Methods that
implement such transformation are called image
enhancement techniques [1].
The YCBCR is a technique of color spaces used for
digital video and photography systems. Luminanagr{a
Y) is the brightness that occurs using black andtenvh
gray shades. Chrominance (chroma [CB and CR])as th
color information in a signal mainly concentrated o
“YCBCR” either in red or blue signal. Study on huma
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eyes says that, luminance is so sensitive butheosame

to the chrominance. Thus the YCBCR color space oakth
makes use of its effect to show the variation afihance
and chrominance by sorting out the modules of the
specified images.

Fecker et.al [2] proposed that, significant advaniave
recently been made in the coding of video datardsmb
with  multiple cameras. However, luminance and
chrominance variations between the camera views may
deteriorate the performance of multiview codes and
image-based rendering algorithms. The best coding
results are achieved when time-constant histogram
calculation and RGB color conversion are combirdétg
et.al[3] discussed that ,The RGB (three primarlprs
red, green, and blue) chrominance information fittwe
dark-field image can be directly converted into the
diameters of the GNPs using the relationship beatvtbe
particle size and the scattering light peak wawglenthis
conversion was carried out using Matlab progranetas
on an RGB-To-Wavelength (RTW) process. Morley kt. a
[4] suggested that , Many of the current and predos
video systems make use of digital encoding teclasqu
Aspects of this field include image coding, image
restoration, and image feature selection. Imagengod
represents the attempts to transmit pictures oftadig
communication channels in an efficient manner, mgki
use of as few bits as possible to minimize the baiath
required, while at the same time, maintaining dtgios
within certain limits. Image restoration represeeitf®rts

to recover the true image of the object. The cddebe
being transmitted over a communication channel may
have been distorted by various factors.

NSCT performed and Kong et.al [5] said that, theygr
scale visible light image is colourised by utiligira
reference image, and then, the values of compomnghis
and S can be obtained via IHS transform, which can
separate intensity information from spectrum infation

of the image. Then the multi-scale and multi-dileatl
decompositions of the infrared image and the corapbh

of the grey-scale visible light image. The red-grbéue
colourised fused image is reconstructed by the rgeve
IHS. Liu et.al [6] proposed that, the multi-resabut
decompositions of the intensity of multispectralage
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and panchromatic image are perfed in nol sub
sampled mode using the threleannel no-separable
wavelet filter bank. The approximation images ahd
detail images of the multiesolution pyramids are fuse
Cantrell et.al [7] suggested that, tiparameter has bes
compared to red, gea, blue (RGB) intensity and RC
absorbance along with differences and ratios ot
intensity and absorbance and has been demonstiidte
H value maintains this superior precision with vaoias
in indicator concentration, membrane thicknessedet
spectral responsivity and illumination. Because tf
parameter is stable, simple to calculate, easilinbd
from commercial devices and bound between valuds
and 1, it shows great promise for use in a varigt
sensing applications .Sun et.al f8scussed that, A ne
method of color distance measurement is preseme
novel color edge detection method is designed. &idge
information of hue, saturation and intensity calculated,
and thecolor edge information is obtained combining
component edge information.

In this paper we propose a technique to study aatyse
of YCBCR color space methods and we compare
generated results with existing results in sectiorOur
proposedalgorithm in section 2 produc better results.
The proposed system context diagram is presente
section 3. Experimental results are discussed dtiose4
and finallythe conclusions are drawn in sectio

Il. PROPOSED METHODOLOGY
We propose an approach tbe YCBCR imag can
convertel to/from RGB image. There're several stand:
defined for the conversion at different context.e’
conversion below is based on the conversion use
JPEG image compression.

Y =0.299R+0.587 G +0.114 B
CB =128 - 0.168736 R - 0.331264+ 0.5 B 1)
CR =128 + 0.5 R - 0.418688 ®.08131; B

2.1. Initialization

The normalized hisggram is used to classify the acqui
images. The histogram is been plotted-dimentional
axes. The normalized histogram for the sample aeq
images is shown in Figure 2.
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Fig. 2: Normalized Histogram for acquired images
In Fig. 2: (2) Normalized histogram of Word Docum
Image (b) Normalized histogram of MRI Image and
Normalized histogram of Scenery Ime
Normally, the normalized histogram shows the raag
the ratiobetween color range of values fr-128 to +128
and also plot the ratio between the gray scaleeddd].
The range of histogram in the word document imagges
not show much variatiom the slot since its value rang
in gray scale. Whereas the rarof histogram in the MRI
image shows slight variations in the slot since
maximum value ranges in dark value of gray scale
well the range of histogram in the Scenery imagenst
much variations in the slot since its maximum ve
ranges lies upon thehromaticityvalues.
2.2. PreProcessing Stage of YCBCR Component
YCBCR is a commonly used color space techniqu
digital video domain. it is used in image and Vi
compression standards like JPEG,MPEG. The YCI
technique is used to show the better view of thage
reported in Figure 3.

(@) (b) (

Fig.3: YCBCR for acquired images
In Fig. 3: The input Images are converted into YCB
images for (a) Word Document Image , (b) MRI Ime
and (c) Scenery Image .

After the YCBCRconversior the images are iterated to
separate the in feature§ YCBCR components such as Y
component, CB componerand CR component shown in
Figure 4 & 5.

(@) (b)

Fig. 1: some sample acquired images

In Fig. 1: The acquired images are sample images, 1
are classified into three types, (a) word docunmaage,
(b) MRI image and (c) scenery image in Figure 1
those are converted into gray scale image whidinei
input for the system.

(a) (b) (©)
Fig. 4: YCBCR Components
In Fig 4: The Word Document Image is classifinto (a)
Y component, (b) CBomponen and (¢) CR component.
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¥ component Ch component

Cr component

(b) (©)
Fig. 5: YCBCR Components

In Fig. 5: The MRI Image is classified into (a) Y
component, (b) CB component, and (¢) CR component.
Since the Word Document Image and MRI image are the
single component images, which is also known as
luminance black and white gray shaded image calkd
LUMA (Y). Only the Y component signal is visible én
color information of CB and CR signal is been hided
shown in Figure 4 & 5.

Y component

Ch component Cr component

(a) (b) (c)
Fig. 6: YCBCR Components

In Fig 6: The Scenery Image is classified into {a)
component, (b) CB component, and (c) CR component.
Now , the Colored Scenery Image are classified into
single component , which is also known as luminaarue
Chrominance information which is stored in two éifnt
color components called CB ( difference betweea th
blue components) and CR ( difference between ¢de r
components ) signals are shown in Figure 6.

2.3. HSI components (Hue, Saturation, Intensity)

We found out Hue, Saturation and Intensity of the
YCBCR image and we find the depth, width, and raoige
three different images. The Hue component descites
color itself in the form of an angle between [0,0B6
degrees. Henced°= red, 60°= vyellow, 120°=green,
240°=blue, 300°=magenta. Hue is the angle measure on
a color wheel. The Saturation component signalsois
much the color is polluted with the white color.eTtange

of the Saturation component is [0, 1]. Saturatisrthe
measure of a color's purity or greyness. The lityens
used to describe the brightness and purity of arcol
When a hue is strong and bright, it is said to lgh fin
intensity. When a color is faint, dull and graysitsaid to

be low in intensity. The intensity ranges betweeén1]],
Where as 0 is said to be black shade and 1 istede
white shade. [12] Shown in Figure 7, 8 & 9.
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The RGB color space can be transformed to HSI color
space as Equations (2) ~ (6). The S value of H8&rco
space can be increased then. At last, the new ig8hls
should be transformed back to RGB color space again
However, that scene image saturation enhancement
method is a little bit complicated. [11]

R=Y + 1.402 (Cr—128)
G =Y —0.34414 (Cb —-128) — 0.71414 (Cr -128)(2)
B=Y+1.772(Cb-128)

3

S=1- ey MnR,G,B)]  —(3)
(6 ifB<G
H_{360—0 ifB>¢ T )
1
0= cos_l{ GO RD) T (5)
[(R-G)*+(R-B)(G-B)]2
I=R+G+B) - ®)
Onginal image
(@) (b) () (d)

Fig. 7: HS Components

In Fig. 7: The Word Document Image is classifietbin
(a) Original Image , (b) Hue component , (c) Sation
component and (d) Intensity component.

Orginal image Hue Saturation Intensity

(b)
Fig. 8: HS Components

In Fig. 8: The MRI Image is classified into (a)ighnal
Image , (b) Hue component , (c) Saturation corepbn
and (d) Intensity component.

Here in the Fig 7 and 8 the Word Document image an
MRI image are classified into hue, saturation and
intensity components. Since the images acquiredirare
single component LUMA (Y) , the intensity is alomade
visible in the HSI model. The colored features iar¢he
hidden mode.
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Orginal Image:

(@) (b) (©) )(d
Fig. 9: HY Components

In Fig. 9: The Scenery Image is classified into (a)
Original Image, (b) Hue component, (c) Saturation
component and (d) Intensity component. Since tregas
acquired is color image it has all three repredemta

2.4. Comparison of Proposed methodology with
existing methodology

As a Pre-process the existing method is beingaetad
with the values for the Word Document image ando€ol
Scenery image as shown in the table land 2 asa&llo
[11]

Existing method:

Image types Name Mean (or) SD of MMean (or) SD of
Average for Original Average for Proposed
Original age Propesed ag
Image Imag
1(a) 181.13 33.15 242.05 4367
1(b) 188.07 31.30 240.58 4181
1 () 159.82 5124 23523 48.14
1) 155.14 49.43 236.76 54.89
Table 1: Existing method of Word document image andits caleulated values.
Image Name | R.SDof | G.SDof | B.SDof .SDof G.SD of B.SD of
vp Original | Original | Original Proposed | Proposed | Proposed
Imag Image Image Image Image Image
Scene 2 ¢a) 19.62 2378 2842 9394 7599 75.41
Image
Scene 20) 66.66 6752 6336 8838 58.17 100.87
Ima,
Scene 2(e) 5090 82.02 7535 20.85 84.64 76.84
Image
Scene 2 (a8 6183 6485 62.14 8505 85.80 105.08
Ima
Table 2: Existing methodof Scenery image andits caleulated values.
Proposed method:
Image types | Minimum Maximum Sum of Mean (or) SDof 5D of
value of value of Image Average Original YCBCR
Probahility | Probability | Probability Image Tmage
Word
document 0.00000 0.82875 1.00000 238848 44.006 49.024
Image
MERI Image 0.00000 0.81343 1.00000 43238 30173 40413

Table 3: Proposed method of Word document image and MRIimage wath its calculated values.

Image | Minimum | Maximum Sum of SDof .SD of .SDof | B.SDof
types value of value of Image Original | Proposed | Proposed | Proposed

P ility ility ili Image Image Image Image
Scenery | 0.00000 0.85810 1.00000 76.535 61.681 56.051 £1.946
Image

Table 4: Proposed method of Scenery image andits calculated values.

2.5. ALGORITHMS
ALGORITHM_1:
BEGIN PRE_PROCESS ()
Step 1: Initialization
Input: Image (X)
Step 2: Check if: Image (X) = Gray Image
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Then
Plot: Histogram (Image(X))
Else
Convert: RGB to Gray Scale (Image (X))
Else
Image (X): Invalid.
Step 3: Go to YCBCR Conversion ()
END PRE_PROCESS ()

ALGORITHM_2:
BEGIN YCBCR CONVERSION ()
Step 1: Input: Check _if: Gray Scale (Image (X))
Else
Image (X): Invalid
Step 2: If Input: Image (X) = Gray Image
Then
Calculate: Probabilities of Original
Image (X)
Probabilities: Min, Max, Sum and SD of
Original Image (X)
Convert: YCBCR
Else
Convert: Aborted
Image (X): Invalid / check whether it's Gray
Scale Image.
Step 3: Image (YCBCR)
Calculate: Mean, SD of YCBCR Image
Else
Go to Step 2.
END YCBCR CONVERSION ()

ALGORITHM_3:
BEGIN COMPONENTS SEPARATION ()
Step 1: Check _ if Image: Gray Scale (Image (X))
Go to Step 2
Else
Exit
Step 2: Check if Image: YCBCR Image (X)
Then
Separate: Y Component;
CB Component;
CR Component;
And then
Separate: H Component;
S Component;
I Component;
Else
Goto Step 1
END COMPONENTS SEPARATION ()

ALGORITHM_4:

BEGIN ENHANCED IMAGE ()
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Step 1: Input: Separated Components
Check _if: Gray Components
Then
Go to Step 2
Else
Step 3

Step 2: Inverse ()
Check _if: Gray Scale (Image X)
Then
Separate: Gray 0 and Gray 1
Else
Go to Step 3

Step 3: Exit ()
Close all;

END ENHANCED IMAGE ( )

ALGORITHM_5:
BEGIN GRAY SHADE ( )
Step 1: Input: New Gray (Image)x
Check _if: Gray Value is (0); then
Color Shade: Black
Else
Color Shade: White
Its Gray Value is 1;
END GRAY SHADE ()

[l BLOCK DIAGRAM

Plot the Histogram

Extraction of
YCBCR from the

v v

Y Component CB Component CR
Component

v v

Separating HSI Components

\ 4 \ 4

Hue Saturation Intensity
A 4
Enhanced
Image

Fig. 10: Block Diagram of Proposed system
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V. EXPERIMENTAL RESULTS
To measure the performance of the enhanced system,
have tested the system with various images. The$au
noise with standard deviations = 0.1, 0.3, 0.5, 0.7 is
added to the original input image. The resultsraperted
in figures Word document image, MRI image and
Scenery image. In tables 5, 6, 7 we have showiMiBE,
PSNR, and SNR values corresponding to the selected
standard images and their pictorial representatiames
shown in Graphs 1, 2, 3.
The Analysed Results are divided into sub modutdled
as Y, CB, CR components. Again the images are edvis
to HSI components separation. Then using the iterat
process the components are merged to form grayeisnag
The gray images are separated to gray black ang gra
white to show the enhanced image retrieval in thenfof
histogram.
The simplest and most widely used performance nmeasu
are peak signal to noise ratio (PSNR) and Meanredua
error (MSE). Let f (X, y) and f ' (X, y) are thefeeence
and test images respectively. Let e(x, y) be therer
signal between f(x, y) and f '(x, y). It is compditgixel-
by-pixel by adding up the squared differences oftta
pixels and dividing by the total pixel count. If Mxs the
size of the image, then [9]

MSE = (o3 B ()’

, 2
= Ml—NZ¥=1 Z¥=1(f(x, y)—f (x,y)) —(7)
The PSNR quality assessment metric is defined as

follows:
MAXx?

PSNR = 1010g10m """ (8)

Here, MAX; is the maximum possible pixel value of the
image. The higher the PSNR, the closer the tesgénis
to the original. [9]
SNR compares the level of desired signal to naagie.r
The higher the SNR values, lesser the noise iriniage.
[10]

SNR = 1010g%§ ------- 9)

Here, g7 is the variance of the original image asZl is
the variance of error between original image ardetror
image. [10]

Gaussian Noise with 50 0.01 Gausstan Noise with 8D 0.03 Gaussian Noise with SD 0.05 (5aussian Noise with SD 0.07

01 sD3 sp0s sna7

(a) (b) (©) (d)
Fig. 11: Added Gaussian Noise to Word Document
Image
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In the Fig 11: The Wor®ocument imag is added with
Gaussian noise of SD_0.1, 0085 0.7 in

(@), (b) . (c) , (d).

Gaussian Noise with SU 001 Gausslan Noisa with SD 003 Gaussian Noise with SD 0.06  Gaussian Norse with S0 0 07

(a) (b) ) (c (d)

Fig. 12: Added Gaussian Noiseto MRI Image
In the Fig 12: The MRI image is added with Gauss
noise of SD_0.1,0.3,0.5,0.7in(a), (19),,((d).

Gaussian Noise with S0 0.01  Gaussian Noise with 5D 0.03  Gaussian Noise with SD 0.05  Gaussian Noise with 3D 0.07

sD01 SDD3 s00s 007

@) (b) (©) (d)

Figure 13: Added Gaussian Noise to Scenery Image
In the Fig 13:The Scenery image is added with Gaus
noise of SD_0.1, 0.3, 0.5, 0.7 in (a), (fx), (d).
The variance is been retrieved frotine aboveshown
Gaussian noise added imadgesshow the better featur
of the acquired images.
In the Fig. 11, 12, 13hown that our algorithm enhanc
the system without eliminating noise in Word Docutr
Image, MRI image, and Scenery Image.

Total vanation Image Tetal vanation Image Total variation Image Total variation image

ariance Varlnce Varlance | vaniance

(@) (b) (©) (d)
Fig. 14: Retrieved variance Image of Gaussian Noise for
the Word Document | mage

Total variation Image Total variation Image

} )

(a) (b) (€) (d)
Fig. 15: Retrieved variance Image of Gaussian Noise for
the MRI Image

Total vanation Image Total variation Image Total variation Image

Total variation Imags

Total varfation Imaga

Varlanes

Total vafation Image

Variance Variance Variance Variance

(a) (b) (©) (d
Fig. 16: Retrieved variance Image of Gaussian Noise for
the Scenery Image
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In order to assess that the performaof the proposed
system,experiments with the selected images are
The Results are reported in figure . We have used
MatlabR2009a Softwar®r our experimen

IMAGE WORD DOCUMENT IMAGE

Method SD_0.1 SD_03 SD_0.5 SD_0.7
MSE 0.054706 0.096489 0.10896 0.11914
PSNR 68.0954 63.631 65103 647151
SNR 654388 624716 618086 613169

Table 3: Table showing the result of MSE , PSNR. , SNR values for Word Docurment Image .

80

60

40 m MSE

20 = PSNR
SNR

0

SD_0.
_ ]SD_O.3SD_O_55D 0

Fig. 17: Pictorial representation of MSE, PSNR, and SNR
values of Word Document Image
With SD = 0.1,0.3,0.5,0.7

IMAGE MRI IMAGE

Method SD_0.1 SD_0.3 SD_0.5 SD_0.7
MSE 012492 013711 014742 0.15683
PSNR 56.0388 53.6343 553194 55.0507
SNE 430705 445317 449602 452876

Table 6: Table showing the result of MSE , PSNR. , SNR. values for MRI Image

60 -
50 - \
40 1 | | | ‘ = MSE
30 -
20 -
10 -
0 : . . .

SD_0.1 SD_0.3 SD_0.5 SD_0.7

\ \ \ = PSNR

1)

SNR

Fig. 18: Pictorial representation of MSE, PSNR, and SNR
values of MRI Image
With SD = 0.1,0.3,0.5,0.7
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IMAGE SCENERY IMAGE

Method 8D_0.1 §D 03 §D_03 8D_0.7

MSE 021388 021625 021789 0.22002

PSNR 311326 311047 31072 31.0296

SNR 49.8306 30413 503582 505137

Table 7: Table showing the result of MSE , PSNR. , SNR. values for Scenery Image

60

a0 1111

L1 | L | MSE
20 u \_J \_J t PSNR

SNR

Fig. 19: Pictorial representation of MSE, PSNR, and SNR
values of Scenery Image
With SD =0.1,0.3,0.5,0.7

Based on the proposed method, the enhanced irs:
been produced on the basis of gray scale lo
resolution , its value is O or its scale color égled with
black and highest resolution , its value is 1terscale
color is coded with white. Heréhe light shaded pixels
are shown in enhanced manner with white resoldioh
dark shaded pixels are shown in enhanced mannér
black resolution.

Enhanced Proposed Result:

L.

I OR
L
] L 1 EW

’ B
P :-mlm”l My il | ] \IJ
(e) ®

Fig. 20: Enhanced proposed result
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In Fig. 20(a) The Word document image black of
gray value is 0 (b) The Word document image white
its gray value is 1 (c) The MRI image black of gray
value is 0 (d) The MRI image white of its givalue is
1 (e) The Scenery image black of its gray vafu@ i(f)
The Scenery image white of its gray value

5. CONCLUSION

We have presentedn Image Enhancement Technic
based on YCBCR Color Spamethod. In our work, we
proposed for enhancing Component, CB Component
and CR component using HSI reference model in fea
separation. Then wadded Gaussian No with different
standard deviationand Sharpened the performance
algorithm has been compared with theisting method.
The Experimental results have shown that the prexgt
schemeas a very satisfactory res.
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