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Abstract— Because Color is a powerful descriptor of the color image, so color edge detection has been a staple of color 
image segmentation. The paper analyzed the methods of RGB image edge detection, the color image edge detection method 
is improved according to the two principles that are conversion transformation between RGB color space and various color 
spaces (HSV, YCBCR, YIQ) and histogram equalization transformation. The three steps of the detailed color image edge 
detection method are as follows: decomposing the color image, processing one of their component, composing each 
component and HSV, YCBCR, YIQ color spaces-to-RGB transformation. The experiment results show that the improved 
method compared with the RGB image edge detection methods can not only raise the effect of color image, but also simplify 
the method of color image edge detection and also gives the best color space in which this edge detection method is 
comparatively the best. 
 
Keywords— Histogram Equalization; Color Image; HSV Color Space; YCBCR color space; YIQ color space; Edge 
Detection 
 
 
I. INTRODUCTION 
 
  Edge detection is the important precondition of 
image segmentation; the researchers have proposed a 
series of gray color edge detection methods and have 
obtained the very good effect. Color is a powerful 
descriptor and it plays the important role in the aspect 
of digital image denotation. The statistic shows that 
about 90% edge information in the color image is the 
same as in the gray image, that is to say, about 10% 
edge information in the color image has not been 
detected, so it is essential that to research the problem 
of color image edge detection [1, 2, 3, 4].So during 
the last years the researchers have put forward a lot of 
arithmetic on RGB image edge detection. Its material 
steps are the three steps are as follows: expanding the 
edge detection method to the three components of 
RGB color space, combining the edge of the three 
components by definite logic algorithm and obtaining 
the color image edge. The common shortcomings of 
the RGB image edge detection arithmetic are the low 
speed and the color losses after the each component 
processing [4, 5].The proposed algorithm for edge 
detection will chek best optimal color space in which 
edges is continuous and clear. 
 
II. RGB AND HSV COLOR SPACE 
 
RGB and HSV Color Space RGB and HSV color 
space are two classes according with he color vision 
characteristic [3]. RGB color space is a kind of 
mixture color space that is composed by primary 
colors red(R), green(G) and blue(B). The main 
characteristic is that the distance between the two 
color points is not equal with the difference of vision 
characteristic and cannot obtain the hue, saturation 
and brightness attribute through the RGB data. HSV 
separates luma, or the image intensity, from chroma  

 
or the color information. Which is very useful in 
many applications. 
 
A. Conversion between RGB and HSV Color Space  

The color difference from RGB to HSV format in 
which Hue is given by equation 

H = θ, 퐵 ≤ G
360− θ, B ≥ G 

With  
θ = cosˉ1{0.5[(R− G) + (R − B)]/[(R − G)² + (R

− B) ∗ (G− B)]½]} 
 
The Saturation is given by  
 

S = 1 −  [3/(R + G + B)] ∗ [min(R, G, B)] 
 
Finally the Intensity is given by 
 

I =  (1/3) ∗ (R + G + B) 
 
Conversion between RGB and YCbCr Color Space 
The color difference from RGB to YCbCr format in 
which Luminance Y is given by equation 
 

Y =  (77/256)R +  (150/256)G + (29/256)B 
 
The Chrominance blue is given by  

Cb = - (44/256)R - (87/256)G +  (131/256)B 
+  128 

 
Finally the Chrominance red is given by 
 

Cr =  (131/256)R - (110/256)G - (21/256)B 
+  128 

B. Conversion between RGB and YIQ Color Space  
The color difference from RGB to YIQ format in 
which Luminance Y is given by equation 
   Y = 0.3*R+0.59*G+0.11*B; 
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      The I is given by  
 
   I = 0.6*r-0.28*g-0.32*b; 
 
     Finally the Q is given by 
 
   Q = 0.21*r-0.52*g+0.31*b; 
 
III. ANALYSIS OF RGB COLOR EDGE 

DETECTION METHOD 
 
C. Directional Operation Method The directional 
operator method is one of RGB image edge detection 
methods [6, 7]. There are many cases in which 
processes based on individual color planes are not 
equivalent to working directly in RGB vector space. 
 
 It will be demonstrated that vector processing is 
illustrated by color edge detection and color image 
region segmentation. 
Define the vector u and v as the unit vector r, g and b 
of RGB color space: 

 

u =
∂R
∂x r +

∂G
∂x g +

∂B
∂x b 

 

v =
∂R
∂y r +

∂G
∂y g +

∂B
∂y b 

Define the scalar x,  gxy and gyy as the vector 
product of the vector u and v : 
 

gxx = u. u =
∂R
∂x +

∂G
∂x +

∂B
∂x

 

 

gyy = v. v =
∂R
∂y +

∂G
∂y +

∂B
∂y

 

 

gxy = u. v =
∂R
∂x

∂R
∂y +

∂G
∂x
∂G
∂y +

∂B
∂x
∂B
∂y 

Direction of maximum rate of change of c(x, y) as a 
function (x, y) is given by angle: 
 

θ(x, y)  = 0.5 ∗ tan− 1[2gxy/(gxx− −gyy)] 
 
and that the value of the rate of change (i.e., the 
magnitude of the gradient) in the directions given by 
the elements of  θ (x, y) is given by: 
 

Fθ(x, y)  =  {0.5 ∗ [( gxx + gyy) +  (gxx
−−gyy)cos2θ + 2gxysin2θ]} 

 
D. Component Gradient 
The material of component gradient operator is to 
process the decomposed components of the RGB 
color image [5, 8]. 
The main idea of the component gradient operator 
method is that the R, G, and B component given by 
an RGB color image. The basic component gradient 
operator of color image edge detection method in 

RGB color space consists of three steps. At first, the 
R, G and B component is given by an RGB color 
image. Secondly, the component edge is detected by 
applying gray image gradient operator. And finally 
the result image is given by the processed R, G and B 
component. 
It involves the following steps: 
Step 1: The R, G and B component is computed. 
Step 2: The component is separately processed using 
the way of the gradient operator. 
Step 3: The RGB color image is given through the 
processed separate components. 
Let p be an arbitrary vector in RGB color space:  

P =
Pr
Pg
Pb

=
R
G
B

 

This equation indicates that the components of p are 
simply the RGB components of a color image at a 
point. We take into account the fact that the color 
components are a function of coordinates (x, y) by 
using the notion: 

             P(x, y) =
Pr(x, y)
Pg(x, y)
Pb(x, y)

=
R(x, y)
G(x, y)
B(x, y)

 

The sobel gradient operator of the R, G and B 
component is given by the equations: 
 

G = ((P(x− 1, y− 1) + 2P(x− 1, y)
+ P(x − 1, y + 1)
− P(x + 1, y− 1) + 2P(x + 1, y)
+ P(x + 1, y + 1)) 

G = ((P(x− 1, y− 1) + 2P(x, y − 1)
+ P(x + 1, y− 1)y
− P(x − 1, y + 1) + 2P(x, y + 1)
+ P(x + 1, y + 1)) 

The laplace gradient operator of the R, G and B 
component is given by the equations: 
 

∇ [f(x, y)] =
∇ R(x, y)
∇ G(x, y)
∇ B(x, y)

 

 
∇ P(x, y) = [P(x + 1, y) + P(x− 1, y) + P(x, y + 1)

+ P(x, y− 1)] − 4P(x, y) 
 

푃(푥, 푦) = 푃(푥,푦)− 훻 푃(푥, 푦) 
 

= 5푃(푥, 푦)− [푃(푥 + 1,푦) + 푃(푥 − 1, 푦)
+ 푃(푥,푦 + 1) + 푃(푥,푦 − 1)] 

If the diagonal element is added, then 훻 푃(푥, 푦) is 
given by the equations: 

 
훻 푃(푥,푦) = [푃(푥 + 1,푦 − 1) + 푃(푥 + 1, 푦 + 1)

+ 푃(푥 − 1,푦 + 1)
+ 푃(푥 − 1,푦 − 1) + 푃(푥 + 1, 푦)
+ 푃(푥 − 1,푦) + 푃(푥,푦 + 1)
+ 푃(푥,푦 − 1)] − 8푃(푥, 푦) 

 
Where P=R,G, B 
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IV. STUDY OF VARIOUS COLOR SPACE 
(HSV, YCBCR, YIQ) IMAGE EDGE 
DETECTION METHOD 

 
A. Steps of Proposed Method 
The basic idea of the HSV color image edge detection 
process is to only process the one component. The 
basic color image edge detection method in various 
color space consists of three steps. 
 At first, color space is converted from RGB to other 
color space. Secondly, the (H/Y/Y), (S/CB/I) and 
(V/CR/Q) component is computed by the color 
image. In the third step, the one component is only 
processed including the histogram equalization. And 
finally the color image is given through the processed 
separate components. 
It involves the following steps: 
Step 1: The HSV/YCbCr/YIQ image of the given 
RGB image is obtained by conversion of color space. 
An RGB color image are decomposed in turn the 
three components that are the H /Y/Y component, the 
S/CB/I component and the V /CR/Q component. 
Step 2: The two components are kept unchanged 
.The third component is processed by the gradient 
operator. 
Step 3: The processed component is histogram 
equalization transformed. 
 
B. Gradient Operator 
The sobel gradient operator of the one component is 
given by the equations: 
 
퐺 = ((푃(푥 − 1,푦 − 1) + 2푃(푥 − 1, 푦)

+ 푃(푥 − 1, 푦 + 1)
− 푃(푥 + 1, 푦 − 1) + 2푃(푥 + 1,푦)
+ 푃(푥 + 1, 푦 + 1)) 

 
퐺 = ((푃(푥 − 1,푦 − 1) + 2푃(푥,푦 − 1)

+ 푃(푥 + 1, 푦 − 1)푦
− 푃(푥 − 1, 푦 + 1) + 2푃(푥,푦 + 1)
+ 푃(푥 + 1, 푦 + 1)) 

The laplace gradient operator of one component 
is given by the equations: 

푃(푥, 푦) = 푃(푥,푦)− 훻 푃(푥, 푦) 
 
훻 푃(푥,푦) = [푃(푥 + 1,푦) + 푃(푥 − 1, 푦)

+ 푃(푥,푦 + 1) + 푃(푥,푦 − 1)]
− 4푃(푥,푦) 

 
= 5푃(푥, 푦)− [푃(푥 + 1,푦) + 푃(푥 − 1, 푦)

+ 푃(푥,푦 + 1) + 푃(푥,푦 − 1)] 
 
If the diagonal element is added, then 훻 푃(푥, 푦) is 
given by the equations: 
 
훻 푃(푥,푦) = [푃(푥 + 1,푦 − 1) + 푃(푥 + 1, 푦 + 1)

+ 푃(푥 − 1,푦 + 1)
+ 푃(푥 − 1,푦 − 1) + 푃(푥 + 1, 푦)
+ 푃(푥 − 1,푦) + 푃(푥,푦 + 1)
+ 푃(푥,푦 − 1)] − 8푃(푥, 푦) 

V. RESULTS AND COMPARISIONS 
 
The proposed algorithm have experimented and 
researched on color images under the circumstance 
MATLAB7.6. In the experiment, one color image 
(jpg format) was used as base image, shown in Figure 
1(flower image) and Figure 2. (butterfly image) 
 
CONCLUSION 
 
The color image edge detection process based on 
various color space is given in the paper. The 
experiment results indicate that the proposed method 
is not only a simple, practical algorithm, but also 
effective edge detection algorithm and also gives the 
clear picture of which color space gives continuous 
edges. As color edge detection is different from gray 
edge detection, the method need be applied on a large 
database of color images. The experimental results 
indicate that the edges are continuous  and clear in 
HSV  color space as compare to other color spaces 
the. 
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Figure 1 (a) RGB image (b) Hsv image (c) YCbCr 
image (d) YIQ image (e) RGB edge detected image 
(f) HSV edge detected image (g) Ycbcr edge detected 
image (h)YIQ edge detected image 

RGB image HSV image YCbCR image

YIQ image RGB edge detected image HSV edge detected image

YCBCR edge detected image YIQ edge dectected image
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    Figure 2 (a) RGB image (b) Hsv image (c) 
YCbCr image (d) YIQ image (e) RGB edge detected 
image (f) HSV edge detected image (g) Ycbcr edge 
detected image (h)YIQ edge detected image 

 
 
 
 
 
 
 
 

 

RGB image HSV image YCbCR image

YIQ image RGB edge detected image HSV edge detected image

YCBCR edge detected image YIQ edge dectected image


