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Improved algorithm of fuzzy edge-detection

WU De-gang' ,ZHANG Yu-bo',CAO Li-bo’
(1. Zhengzhou University , Zhengzhou 450001 , China;
2. Luoyang Hengrui Measurement & Control Technology Co. ,Ltd,Luoyang 471000, China)

Abstract: On the basis of comprehensive analysis about limitations of Pal. King algorithm, an improved algorithm of

fuzzy edge-detection is presented. Also proposed is a new method based on genetic algorithm to determine the optimal

threshold of the membership grade. The simple membership function proposed in the paper simplifies the complex

transformation calculation in Pal. King algorithm. In order to obtain the desired effect,the u, value is optimized accord-

ing to the requirement. The edges of the image are extracted according to a rule combining the “Max” and “Min” op-

erators. Simulation results show that with the proposed algorithm the quality of edge detection is largely improved and

the computation of the algorithm is faster than that of Pal. King algorithm.
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Fig.1 cell image and emulation results of the edge-detection
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Fig.2 Lena image and emulation results of the edge-detection

ML AP 2 A] LU i sobel S RS I 2808



%6 5 4 4h No.12 2010

RN

— ol A PR 0 A B 1377

22, NGAE BB AN GH S5 AW, Pal. King
SRS ) 25 Mﬁﬁﬁf? R SR (EREEI[hE]
SxRAH, T HLE e 1 25 A5 B TC A A T L ok
W 1 Ca) H 20 B M5 B2 BRI OGRS & 2 (a)
Lena [ R AH S5 283 Pal. King 59 J5 B K . S
BRE2T 03 148t A G S AR AR B Pal. King 7k
EEEINGUE /= (EP St VNN X [ EOE 2 S aab-a S shalll]
WK o TR SO B A AR I PG S A B T
FRBETE M His s R ORI &, Ja 5 B
Fetn 1 s,

* 1 IEAT I ] B3R
N Pal. King | SCHK[2 ] itk | SHR[3 ] st | At
FEARR |y ok ok ik
&R
s 54.000 42.000 39.000 31.000
5 & i

ARICEEX] Pal. King 595 & B A St 585 M A
AR T — PR B R RO T SR Bk . R
LR ATEAR SR A e LR 23 10 B AR, 5 AR 3 1 L B
e ST R R B, BE9R T Pal. King k52

7% HE A AR BE A B BAS 2 s AR 5 R e, fELIPE

FTOCARTREE B T Bk S B s 2745 T Max” 5§
“Min”%i?,%EUTiﬁfﬁéﬁ?Eéﬁﬂﬁwﬁﬂfrﬁ% 434
GiAa R o DT EEE RSO Y (Y A B 10 2
I, REMS A R 1 FE R 3 %, il T Pal.
King 595 K& O A B A B PRI AR B33 2
— Bl B A A T

SE Lk

[1] Yuan Chun-lan, Xiong Zong-long, Zhou Xue-hua, et al.
The image edge detection based on Sobel operator[ J]. La-
ser & Infrared,2009,39(1) :85 —87. (in Chinese)

BAR L BB E AL, 5. BT Sobel HTHYEIRIL
ZRRIIBETE ()], WOt 5 4151,2009,39(1) -85 - 87.
Luo Yu-ling, Tang Xian-ying. The image edge detection
algorithm based on thresholding[ J ]. Control & Automa-
tion,2007,23(23) :286 —288. (in Chinese)

B EF, e BT B e A R0 G O bk
LJ]. T8 8 ,2007,23(23) 1286 - 288.

Pal S K, King Pa. On edge detection of X-Ray images
using fuzzy set[ J]. IEEE Trans. Patterm Anal. Machine
Intell ,1983,5(1) .69 - 77.

Du Ya-qin, Guo Lei, Chen Liang. The fuzzy image edge
detection method based on genetic algorithms and OSTU
[J]. Computer Engineering and Applications, 2009,
45(19) :31 - 32. (in Chinese)

FEMEEE  F0  BRe. —Fhigt L i fe A OSTU i1y ] 5 pse
B G E S O % [T ] 7 H3 L TR 5 09 T, 2009,
45(19) .31 -32.

Lian Jing, Wang Ke. Multiscale edge detection fusion[ J].
Scientific Instrument,2007,28 (5) ;853 — 854. (in Chi-
nese)

R, B AT 2 RO A BOR A B0l Gk
[J] AR ZR 244 ,2007 ,28 (5) 1853 —854.

Rakesh R R, Chaudhuri P, Mmuhihy C A. Thresholding in
edge detection;a statistical approach[ J]. IEEE Tram. on
image Processing,2004,13(7) :927 - 936.

Ma Zhi-feng, Yang Bing-chao, Zhao Bao-jun, et al. The
improved algorithm of fast fuzzy edge detection[ J]. Laser
& Infrared,2005,35(4) :300 —302. (in Chinese)

Th RV A7 KRR, R 2, S IO () PR AT (R 2
GARINSIL[T]. Mok 5 4141,2005,35(4) :300 - 302.
Geng Yan-feng,Ma Yue. The algorithm of fast fuzzy edge
detection[ J ]. Computer Engineering, 2002 ;21 - 25. (iin
Chinese )

WK U, THRK. PR ASRY 121
F£,2002.21 -25.

GRAEL) ] AL



