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Abstract

In this paper, we devoted to use circular shape sliding block, in image edge determination. The
circular blocks have symmetrical properties in alldirections for the mask points around the central

mask point. Therefore, the mtroduced method is efficient to be use in detecting image edges, in all
directions curved edges, and lines.

The results exhibit a very good performance in detecting image edges, comparing with other edge
detectors results.
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Introduction

The as certaining ofimageed ge is considered to bea heavy problemin image analysis and computer
vision, where most of image information are conserve in image edges. Therefore, one can
construct important features from image edges. In many image analysis, and applications
boundaries of the image targets are of particular attention.Forinstance, the size and the shape ofthe
outline of the target can be frequently used to recognize the target or detect the abnormalities. So,
many edge detectionmethods have been suggested and developed previously (1-6). Most of these

methods are based on the local image properties, and these methods are developed around the
assumptionthat one wishesto identify step edges and they are optimally performed with respect to

sone criteria for this type ofedge (1, 2, 5).

Theoretical Considerations

Usually, the recognition of image edges is performing by using local image properties. This is
implemented by adopting small box(rectangular orsquare)sliding window (mask)to extract the local
image feature for thecentralpointinthe slidingbox This feature is utilized to detectimage edge at this
point by using thresholding operation.

The simplest edge detection methods depend onthe image gradient. Iftwo targets with different
gray mean values are adjacent to each other in the image (there will be a large change in gray levels
means as wetransit fromone targetto the next one). Hence,dis continuities in image gray values would
represent theed ges that separate the two targets. Forone dimensional function I(x) the derivative given
by 7l /dx measures the rate of change in intensity with the distance(x). When @ flx is greater than a

given threshold, we can say that the function is discontinuous. This can be extended into two
dimensional function I(xy).(5)



IBN AL- HAITHAM J. FOR PURE & APPL. SCI VOL22 (2) 2009

- ar  al

Vil v)=7—+— gradient |1]
dx oy

, CIANN LIRS

- |35 + ()

— grudient muynitude [2]
dy.

If [¥I(x, ¥} > threshold then the function is discontinuous in point(x,y). The discontinuous point can

be label as an edge point (5).

The most conventional ed ge detectorsare (Robert gradient, Sobel, and Kirsch) see (1-3). There
are other types ofedge detection filters that determine the local inhomo geneous variability to precisethe
edges. These filters,are based onto determine the high orderstatistics and then to evaluate the edges.
Example ofthesefilters (edge detector is based on computing local variance, and that one is based on
computing coefficient of variation (7).

All ofthe above mentioned filters used slidingboxwindow to precisethe edges. In this work we
introduce a new ty pe of circular sliding mask to keep s ymmetrical sorting of points around the central
mask point. Therefore, it can efficiently evaluate image edges.

Optimal Edge Detector

The suggestedadaptive ed ge detectoralgorithm, that is basedon usingcircular slidingblock. Ths
is performs by applying the following procedure.

1) Determine radius of circular mask (R).

2) Put threshold (th.) (of the determined edges).

3) Generate four different circular masks, to evaluate the edges in four directions. The four
circular windows are shown as below:

These masks are use to detect edges in four
directions, a) horizontally, b) vertically, ¢) from

top right to lef down, and d) fom top lef to right
down.

4) Applying the circular sliding mask to scan the image plane point by point. The edge detection
operations are performing by using the following algorithm:
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Edge Detection Algorithm Using Circular Mask

i. PutS=0 & SS=0

ii. Fork=1toTn do

ii. Put  x = Cbk(k,])

v. Put y = Cbk(k,2)

v. Compute me weighting value (w) r the point(x,y). in the circular block, from:

|
R I r
(A: constant can be adjusted to get the best w in filtering operation).

i Put xp=x0+x & yp=y0+y.

(x0,y0): represent the central point in the mask and (xp,yp): the current point in the mask,
presented by image plane coordinate

ii. Put S =S+ w*Sn(k)*Img(xp,yp)
[ Sn(k): may be Snl(k) or Sn2(k) or Sn30<) or Sn4(k) ]
Img Q: is the image matnix.

ii. Put SS=SS+w
x. End For (i)

X. @ —

b

ki. Ifav. > th then Img (xp, yp) is an edge point.

End Algorithm

Result and Discussion

In this study, we havetested an adopted ed ge detecting algorithm by using two images (Laylal,
and House) Fig. (1:a & ¢),these images of size (256 x 256) pixels with 256 gray levels.

The symmetrical shape ofthecircularmask s exploiting to determine the curved edges and lines.
The results are show in Fig. (1: b, ¢, d, f, g, and h), where the results of the introduced filter are
compared with that of Sobel and Prewit edge detectors. From the results, we can show that the
suggested edge detector give low false edges and low isolated points comparing with the other
detectors. Inaddition, we can note that it highly response to faint ed ges. Therefore, we can conclude that
the introduced edgedetectoralgorithm, canbe considered asrobustalgorithm in detecting faint edges,
andremoving isolated points. This is deducing fromthe symmetry ofthe filter points around the central
filtered point.
The algorithm of generation these masks established as follow:
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Circular Mask Generation Algorithm

i. Determine array forcircular mask (block). Cbk (1000,2)where (1000,2) represent thedimensions of
the circular blockthat present by matiix Cbk (). the 1000denotethe maximum number of pixds in

the block,and 2 isthe number ofaxisin the plane (x andy).hence (x,y) is central pointin the circular
block.

ii. Determine four sign arrays,one for each edge direction these are:
Snl(1000). will beused to detect horizontal edges.
Sn2 (1000), will beused to detect vertical edges.
Sn3 (1000), will beused to detect topright to left down edges.
Sn4 (1000), will beused to detect top left to right down edges.
iii. Put L= 1, initial value of fornumber of points in the circular block Cbk ().
iv. Put Cbk (L, 1)=0 &Cbk (L,2)=0.
v. Put Snl(L)=0,Sn2 (L)=0,3 (L)=0,& Sn4 (L)=0.
vi. Put Pi=00001 (precision vaue)
vii. For Rl=lto Rdo (R:isthe Radius of a circular block).
vii. ~ Com pute do =45/R1
ix. Compute N, =360/

Nt: number of partitions of circular blocks at radius R1)

X. NI=Nt -1
X1 For T=0toNl do
Xil. Compute 60=T*d6 (angleofpartition T).
xiii. =~ Compute S=Sin(0)andC=Cos(0).
xiv. If ] <pr thenput x=0 Elsex=Raund_Integer(R1*C)
xv. If |5l <prthenpuy=0 Elsey=Raund Integer(RI*S).
xvi. Compute L=L+1
xvil.  Put Cbk(L,l)=x, & Cbk(L,2)=y
xviii. If C>0then Sl (L)=1Else Snl(L) =-1
xix. IfS>0 thenSn2 (L)=1Else Sn2(L) =-1
xx. If(0>45)and( 6 <225)thenSn3(L)=1 ElseSn3(L)=-1
xxi. If(0>135)and( 0 <315)then Sn4(L)=1 Else Sn-[(L)=-1
xxii. Endfor (xi).
xxiii. Endfor (vii).
xxiv. Put T,=L (totalnumber of points inthecircular mask)

End Algorithm
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