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Abstract

Edge detection is the first step and very important step in image analysis. In this paper,
proposed edge detection operators based on informations of edge types and it is different from
other classical edge detection operators such as gradient and surface fitting operators. The first,
we defined characteristics of edge types such as localization, thinness, length. The second, we
defined valid edge types and ideal edge pixel positions in 3x 3 window based on edge
characteristics of edge types. And we proposed edge detection algorithm and twelve windows based
on valid edge types. In specially, proposed algorithm was shown better performence of edge
detection than other operators such as gradient operator and the LoG(Laplacian of Gaussian)

operator of zero crossings.
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Fig. 1 A valid egde types with 2-neighbor edge
pixels.

Fig. 2 An Invalid edge type with 2-neighbor edge

pixels.
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Fig. 3 The 8 valid edge types with 3-neighbor edge
pixels
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Fig. 4 Examples of edge types. (a) An examples of
a valid 3-neighbor edge type in dotted lines
window, (b) An example invalid 3-neightor

edge type in 3 X3 window.
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Fig. 5 An Example of a poorly defined ideal edge
for a square.
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Fig. 6 Edge types resulting from the definition of _

edge in Fig. 5. (a) Edges of a pair of embeded
boxes. (b)Edges of a pair of adjacent squares.
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Fig. 7 The valid edge types positions of a square
and a hexagon.
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Fig. 8 Edges resulting from the definition of edge
positions in Fig. 7. (a)Edges of a pair of
adjacent squares. (b)Edges of a pair of
embeded boxes
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R1 R2
Fig.9 The 12 edge detection windows based on
valid edge types.
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Fig. 10. General Operators (a)Sobel Operator
(b)Prewitt Operator (C)Kirsh Operator
(d)Robert Operator (e) LoG
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Fig. 11 LENNA image. (a)Original LENNA image
(b)LENNA image with ¢=30 (c)Sobel
(d)Prewitt (e)Kirsh (f)Robert (g)LoG
(h)Proposed operator.

(237)



88 SEMBBRMEER, $24%8 2%, 2000

AL dAAELngEFR V2T AdAe
AdurA o 2 Wol ALE-H 3 gl AAAEM 130
2 Ax1<1 Sobel, Kirsh, Prewitt, Robert A4z}
2 n 230 A4 LoG - A AAE
AHgdtgoen], 23102 £ =FoA] AHL-§ Ant
A A2 E A E

a8]lm 1Y 112 LENNAG A S A e o114
Z2AAAE A2 dAFEY G AAAEA
A2 HE2d AL E BAgEY. (a)e
LENNA4Y A}o] 21 (b)x= 6=30%1 7}$-A] ¢ 2H5-0)
H719 94 (C)& Sobeld Atz (d) Prewittd
Akzt, (e)e Kirsh@d 4z, (0= Robertd 4+AL, (g)
£ LoGa4ta, (he AL A2 HAEE 9
A g o)t

Y1144 71 &7) d4EA9Q1 Sobel, Kirsh,
Robert, Prewittd At & A1 83l A& & A Y
Ao AAFAZL FAY HF o] FL oA REo]
f&se Aol Ut 283 LoGANAE v &
dx 9 F7171 7tEAR dtH o e Ao
2 Yehllojo} & B-Fo] 59 Mo aejn 3
So] o] dolgle A gA o2 deo] 4
o] FehE A 3] Jelllx] Bate Aol YA
Y A dnEFE AL Fo XY
2 dukEQ oA A oo FFE AR FAE 1
a2 o]Rolzon ol 22 A7t AL
7 AR o]8] F9 o) & FSE Bol AAE oA
I4E RAFA

5, 2 £

dAHFES F2U4 A SALA FAl ¥
329 FeE FHf3e ofF F8E Ao
71&9 7171432 ERF’ o4 =3
27 22 & =R E oA 9HHRE o &
3o A& AZAUTh WA A AR A
X, oA o] FAs x| Holo] i He|E A
A&, AAE AR E 7| 2o 2d 1279 o
ARE Q=59 2 FE A G Agd
AARE QA A9 FFo| EAdte 54
o] dX3tA = dHe Feg Hold IHE &
Fite FFrE FA%e Bl 82 %%

wigtch A AR ZANAR AET A
4e dWrAEQl At vlwd X7t A &3}
gon, dzxg dolg 2Zd A7t 3L A &
a8z oA A& AEY F (T 2en
gkl AR B FL HEREES IS S
A Th. oA o] off of| A X], o] A FA|, ol =x] 2 o]
9o AAAEAHE Frhstd AIAE TS
A g Aol +5% AAREANAE TS F
AL Ao yzgr).

Hug

rak

1) L.S. Davis.“ A Survey of Edge Detection
Techniques,” Computer Graphics and Image
Processing 4, pp.248~270, 1975.

2) K. S. Fu and J. Mui. “A Survey on Image
Sementation,” Pattern Recognition 13, pp.3~ 186,
1981.

3) A. Rosenfeld and A. C. Kak, Digital Picture
Processing,. New York:Academic Press, 1982,
1&2.

4) T. Peli and D. Malah, “Survey of Edge Detection
Algorithm,” Computer Graphics and Image
Processing, Vol. 20, pp.1~21, 1982.

5) D. Marr, Vision., New York: W. H. Freeman and
Company, pp. 51, 1982. pp. 753~763, May 1979

6) D. Marr and E. Hildreth, “Theory of edge
Detection.” Proc. Roy. Soc. London b. vol. 207,
1980.

7y L. Kitchen and A. Resenfield, “Edge Evaluation
Using Local Edge Coherence,” IEEE Transac. on
Systems, Man, and Cybernetics, Vol. SMC-11,
No. 9, September 1981.

8) A. Heurtas and G. Medioni, “Detection of
Intensity changes with subpixel accuracy using
laplacian-Gaussian masks,” IEEE Transac. on
PAMI. Vol. 8, No. 5, pp.651~664, September
1986.

9) D. H. Vallard and C. M. Brown, Computer
Vision, Prentice-Hall, 1982.

10) S. Sarker and K. L. Boyer, “On Optimal Infinite
Impulse Response Edge Detection Filters,”
IEEE Transac. on PAMI, Vol. 13, No. 11, pp.699

(238)



dzie] 723 JHFRE o] & ANFE 89

~714, November 1986. X'l X A N
11) Hin Leng Tan, Saul B. Gelfand, &

ost

AL (@ T
195414 7814, 19861 28 WRiHaretm
#e, 1989 8E ZMrCHStE CHEfH AAb
Py &9, 19964 8% =Moiati cist
slAlpy FY, 20004 38 MX| KEY
YR oIS Rus

Minimization Approach to Edge Detection Using
Simulated Annealing,” IEEE Transac. on
Pattern Analysys And Machine Intelligence, Vol.
14 No. 1, January 1991.

12) oA 3, HYY, HAFEL o] &F AL A A
%" F B2 =4, ‘93, 8 Vol. 20, No. 8,
August.

uEe Gy

1951144 4914, 19744 19 =AUy
& Zisatn @9, 1089 ESsiUcie}
o CRSPA MARLRY &9, 19924 =M
80 ot YAlaPS &9, 20009 3%
X AT J|UJ R DE,

HE S| (WIEHE)

1974 2814, 1997 23 RzsiUcyst
o JIN3%S &9, 200004 MK Fuay
st jaEes AMAlby (E2], Aol
H3) s

(239)



