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Edge Detection Based on Odd Gabor Filter and Rayleigh Distribution .
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Abstract In order to realize edge detection adaptively and effectively, this paper presents an edge detection algorithm
based on odd Gabor filter and Rayleigh distribution. To obtain the edge response, an improved odd Gabor filter based edge
response obtaining method was proposed , which increases the computational efficiency and avoids the estimation of gradient
direction. For the differential property of odd Gabor filter, the edge response based on odd Gabor filter was fitted by a
Rayleigh distribution. To overcome the shortcomings of existing threshold selection approaches, a Rayleigh distribution
based nonlinear adaptive threshold determining method was given. Both the synthetic and natural images were tested in our

case. The experimental results show that the proposed edge detection method has good detection property and adaptability.
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Fig.3 Comparison between the real distribution and the estimated Rayleigh distribution based on odd Gabor energy output

RERBRAZEMHH— N EERE, I
RAXERENEGEYE, ERELES, X H Gabor I
ERERAE—RE o=2.5, B4 H/HTIHAE
BRI GRMEE R ASURASCRR[11] 358

S

H SNR )5 3 :SNR = (W) , Hh S HBYER 14

BN HRBERTTZE. NERGRITEN, AXH
BRAGEMERER T ORI KB ISR,
WA, A CREEESBB)TZ AR Canny B F i
AT K. ARWDEE T X RAE QKR
b W B R 4 BN T 434 R N(0,25.5)° BT
B, BS~EHIBHTHRIUFFHBERRR
S@REBREG(NEEFERS 0, =25.5) KM

|

(a) SNt =50

(e} SNR =5

AXBEEEARRE (0, =1,1.4,1.8,2.2) F
Canny BF (Bl o, 9T c, TR WAL GK IS
Ro RRIEAXEER Canny HEKME FHTH
IR, Canny A ZWWE T HH B RE T, 5
RBME T, REAEARSCER PR ERDHME, B
Ty =0.7,T,,=0.4,

WIS ~ B 9 i) Canny B F #9321 G A W 45 R 7]
LA, 33— 08 B B AR A 0 RBE , X S At B 4R
KEHR—E Rt 750 NERERETUEDL,
MPREMAPHERFHAREER BT F
Gabor I i 4% 55 Rayleigh 737 9 A UH B 5 &R
BER &9 Canny 31535 F i i G4 W0 42 R AR AL, B X4
TRERE XRUSREINME. WIAETE

(h) SNR =10

(d) SNR=2

Bl 4 AXFEEIAR SNR KA BB B 0 S0 45 R
Fig.4 Edge detection results of different SNR synthetic images based on the proposed algorithm
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Fig.5 Edge detection results of Lena image, Fig.5(e) ~Fig.5(h) show detection results of
Fig.5(a) based on Canny operator and Fig.5(i) ~ Fig.5(1) correspond to Fig.5(¢)
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Fig.6 Edge detection results of House image, Fig.6(e) ~ Fig. 6(h) show detection results of

Fig. 6(a) based on Canny operator and Fig.6(i) ~ Fig.6(1) correspond to Fig.6(c)

WO FRZBEEE R EG, A XREERAEGHER  Gabor JEI 5 Rayleigh 4 ML KN A IERE
BEEMNT Canny HF., FEEBNE, XM F—E  BFOSHBEMRNERE. 550, NI 2 d
WARG, MEREHEBREGRBENERAR, UHEH AXEENERES Cany ARETHE
R A 25 RO xob BCHEAT I, AR PR A BE SR, AN ARBER— B

BEXRE N, XEMUEN, A CRBOETF



826 T B S E i) F10%

Bt S O

(a) AR (b) B7(a)AEcEE (c) A g, =255 (d) B7(c)HAXEE (e) o, =1 (f) o, =1.4
HITHERWWER  BHARSEOREG ETAKZENHER

(g) o,=1.8 (h) o, =2.2 (i) o, =1 (j) o, =1.4 (k) o, =1.8 (1) o, =2.2
7 Toy R4k i Ml w45 R
(B 7(e) ~B7(h)HAFRRRET# Canny B T % E 7(a) HFATH B KR
7)) ~E7T()NARRRET # Canny BT E 7(c) #HTAZMIMLER)
Fig.7 Edge detection results of Toy image, Fig.7(e) ~ Fig. 7(h) show detection results of
Fig.7(a) based on Canny operator and Fig. 7(i) ~ Fig.7(1) correspond to Fig.7(c)
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Fig.8 Edge detection results of Building image, Fig.8(e) ~ Fig. 8(h) show detection results of
Fig.8(a) based on Canny operator Fig. 8(i) ~ Fig.8(1) correspond to Fig.8(c)
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Fig.9 Edge detection results of Cameraman image, Fig.9(e) ~ Fig. (h) show detection results of

Fig.9(a) based on Canny operator Fig. 9(i) ~Fig.9(1) correspond to Fig.9(¢)
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