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A Practical Approach of Selecting the Edge Detector Parametersto
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Abstract: Problem statement: practical approach of detecting edge map was pegpApproach: The
methodology of this approach was presented aneldi@storder to select the best value of the operato
used to smooth and get the gradient, and the thickshlue used to convert the gray gradient torgina
edge map, so a practical value of the thresholdedge operator coefficient was investigated, these
values used to calculate the gradient in orderetoagbetter edge-mapResults: While increasing the
value of C (constant C the first parameter in gacfical approach of detecting the edge), we nathew
range of t and at the same time the value of titatde t will be increased toward Conclusion: This
approach can be used to get the best edge map @ed & clear edge map, which can be used later in
image segmentation and object extraction.
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INTRODUCTION g_"mf(x +h,y)-f(x,y) (1)
ax  h-o h

As we a gray image is a set of pixels which are
arranged in a 2D matrix, the intersection of aaart of —ii f(x,y+h)-f(x,y) 5
row and column defines the x and y coordinates of aFy'J% h (2)
certain pixel and the corresponding value of theelpi
reflects the intensity value of the point which gaa Setting h to 1 we can obtain:
from the minimum gray level (0) to the maximum gray
level (for example 255). af _f(x+h,y)-f(xy)

Edge detection is point processing method used tgy ~ h, 3)
segment the image and to separate the image into —f(x 41 y)—f h =1
different discontinuous objects which can be used f =f(x+Ly)-f(xy).(h =3
farther image processing operatfn

Edge detection techniques are b&sédon the ﬂ:f(x'yJ“hy)'f(va)
Properties of the gradient which includes: oy h, (4)

« The magnitude of gradient provides information =f 0y +1)-f(xy).(h, =1
about the strength of the edge.

» The direction of gradient is always perpendicutar t \Y
N

the direction of the edge as shown in Fig. 1 Edge

. normal
L . . dg; NG
So the main idea of getting the gradient at each ﬁirefﬁoﬂ SN

point is to:

» Compute derivatives in x and y directions T 4 5
e Find gradient magnitude .

« Threshold gradient magnitude 0 oogeel
| i 0 P e o i

Thus we can estimate the gradient with finite
differences: Fig. 1: Point gradient

Corresponding Author: Akram A. Moustafa, Department of Computer SciengeAl-Bayt University, P.O. Box 922283,
Mafraq, Jordan 11192

355



J. Computer <ci., 5 (5): 355-362, 2009

x-h % x-h

y
v-h l

ot
2.0 g+ 0 -1iL.))
&x

of ot
—=tia-Lp—tigppor —=tap—fa-1j
. : 1 (L.} o . (1.1 ( J

Fig. 2: Pixel coordinates

Using pixel-coordinate notation (j corresponds to®

the x direction and i to the negative y directiay
shown in Fig. 2.

Let us now Consider the arrangement of pixels

about the pixel (i, j) as follows:

% 4 3
a, di] a
B & 3

The partial derivatives can be computed by:
M, =(a,+ca+ a)-(a+ cat+ @ (5)

M, =(a;+ca+a)-(a+ cat g 6)

We call the constant C the first parameter in our

practical approach of detecting the edge.
By setting C to 1 we can obtain the Prewitt opafatb

-1 0 1
My=l-1 0 1
-1 0 1
-1 -1 -1
M,=|0 0 0
0 1 1

And by setting C to 2 we can get the Sobel

operatof™:
-1 0 1
M =|-2 o0 2J
-1 0 1
-1 -2 -1
M,=|0 0 o]
1 2 1

MATERIALSAND METHODS

We proposed the following steps in order to get th

edge map of the original gray image:

356

Get the original gray image

Select X and Y gradient operators by setting C to a

defined number

Smooth the gray image and get the smoothed X

and Y gradients by performing the following 2

steps:

« Correlate the original image with X operator to
get the X gradient

e Correlate the original image with Y operator to
get the Y gradient

Compute the total gradient

Convert the total gray gradient to binary in ortter

get the edge map by threshold the gray gradient

using a threshold value t( t is a second operator i

our practical approach of detecting the edge map)

Let us illustrates these steps by example using mat

lab

Get the original image:

a = Imread (‘rice.png’)

In Fig. 3, imshow(a); title 'Original image'

Select the gradient operators(let C = 1):
x=1]-101;-101;-101]

x=-1 0 1
-1 0 1
-1 0 1

>>y:x‘

y =-1-1-1

0 0 O
1 1 1

Get a smoothed X gradient by correlating the
original image with X operator:

Gx = filter2(x, a)

Get a smoothed Y gradient by correlating the
original image with Y operator:
Gy = filter2(y, a)

Compute the total gray gradient:
G = sqrt(Gx.*Gx+Gy.*Gy)

Select the threshold value and convert the gray
gradient to binary in order to get the edge map:

t=0.3
e_map = im2bw(G/255,t)

In Fig. 4, imshow(e_map), title 'Edge Map'.
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Fig. 5: Original gray image
RESULTS

Now we will try to use various values of the
operator C and for each value of C we will select
different values of t, then we apply the methodylof
detecting the edge map. The obtained results wll b
analyzed in order to get the exact rang of t valueish
can be used as a best results to get the bestedgar
map.
Here are some practical results (Fig. 5-45).

C = 1(Prewitt detector)

gx=-1 -1 -1
0 0 O
1 1 1
>>gy = gx’
gy =-1 0 1
1 0 1
1 0 1
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Fig. 10 Values of t = 0.5
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Fig. 16: Edge witht = 0.1
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Fig. 18: Edge witht=0.3

Fig. 14: Values of t = 0.9 Good for 0.4 <=t<=0.8
cC =3
Good for 0.4 <=t<=0.9 gxz =-1 -3 -1
C = 2 (Sobel detector) 0 0 O
gx =-1 0 1 1 3 1
2 0 2
-1 0 1 >> gyz = gxz'
gy = -1 -2 -1 gyz =-1 0 1
0 0 O -3 0 3
1 2 1 -1 0 1
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Fig. 22: Edge witht=0.7

Good for 0.6<=t<=0.9

C =4
gx=-1 0 1
-4 0 4
-1 0 1
>>gy =gx
ay =-1 -4 -1
0 0 0
1 4 1
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Fig. 25: Edge with of t =1

Fig. 26: Values of t =0.1

Fig. 27: Values of t = 0.2
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Fig. 31: Values of t = 0.6 Fig. 35: Values of t = 1
Good for 0.8 <=t<=1 >> gy = gx'
C =5 ay =-1 5 -1
gx=-1 0 1 0 0 O
-5 0 5 1 5 1
-1 0 1 Good for0.9<=t<=1
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Fig. 36: Values of t = 0.1

Fig. 37 Values of t = 0.2

TS T

Fig. 38: Values of t = 0.3

Fig. 40: Values of t = 0.5 Fig. 45: Values of t =1
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DISCUSSION 3. Lindeberg, T., 1998. Edge detection and ridge
detection with automatic scale selection Int. J.
As we see from the results while increasing the = Comput. Vis., 30: 117-154.

value of C we narrow the range of t and at the same http://portal.acm.org/citation.cfm?id=305297.3052
time the value of the suitable t will be increased 99

toward 1. 4. Lindeberg, T., 1997. Scale-Space Theory in
Computer Vision. Kluwer Academic Publishers,
CONCLUSION USA., ISBN: 0-7923-9418-6, pp: 435.

5. Pathegama, M. and O. Gél, 2005. Edge-end pixel

In order to get a clear edge map we have to select extraction for edge-based image segmentation.

the C parameter which is to be used as a constant t Proceedings of the World Academy of Science,
define the X and Y operators to get the X and Y Engineering andechnology, Jan. 2005, pp: 161-163.

gradients. Increasing of C value leads to narrow th http://www.waset.org/pwaset/v2/v2-41.pdf
range of t, thus we have to select a high valugé of 6. Zhang, W. and F. Bergholm, 1997. Multi-scaler blu
which is closed to 1. estimation and edge type classification for scene
analysis. Int. J. Comput. Vis., 24: 219-250.
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