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Abstract A defect detection approach based on Gabor wavelets is proposed. Acquired image is multi-channel filtered with
a bank of 2- D real Gabor filters. Next, feature images are obtained by subjecting each filtered image to a nonlinear
transformation and computing a measure of energy through smoothing filter. In the learning phase, statistical parameters are
computed using learning sample which is free of defect and are used to supervise the thresholding of inspected image.
Finally, threshold-fietered feature images are fused inter-scale and inter-orientation and binarized in order to decrease false

alarms. Experiments demonstrated that this approach has good detection ability performance and needs less learning
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samples, which makes it suitable for many types of defect and textured material.
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1 3]

TE ML A% A58 04 W v 2 THTASE 0 ot 40 I o 2
AR 7 B, PR O JHG R A A5t 42 v 7 o B L R IR AR
FE A4 P . R TE S PR AT I R i
Rl AR 58 B E LA PR . (1) #2) R Aa ul «
Y7 il B 2 T SCRE 5 1 59 00 A, i B o3 A 1 BRI
I BRI 5 (2) B G ARAR LE XA I - S A i E
R B G AR, AR R R A 7 o N B A AR AT L

[

75 B #3: 2007-05-22; 6] A #] :2007-06-05
E—IEFER T TR (1977 ~
Ji A EAS I . E-mail ; wysong@ 126. com

X, A 2 RN R i B o LR T 3% T S0 B 2 B AL
GARENEOR RUD VS IR AR (1 N B4 TN TR o TR o
WP R GURE AN FRIE o A SCER X 32 2846 00 102 T
P& T — i 22 3 T 8 I Y BRI S0 3 T R A 0 7
% RRAT R R IR A

2 EKFEIE

=

AR JE R, Gabor /I 2 — Ff i 7 1) 22 3 18 98

), Fo BRI I TR A5 BB R R R A B W LT FE Az o F BEWF ST 07 1l o ML A AL 5 15 1R 4R b 3 7



132 ] &1 5 B R 24 4

%14 %

P T5 1, nA IR 0 B AN [ 0 B AR A ] R JEE R 7
) 12 5 o TR R AT 22 0 8 I, 1T
P18 o3 A o A AL 5 A BRI A5 5L A9 0 5 MR, TR e
AT LA FH O D PR R ) T B e T B A O SO ARAE . (H
P 22 18 3 8 5 77 1k R AT SO 23 A B S i R ALAE T
(1) 3 38 PR R AR 5 (2) DA g i P 15 b 42 B o
AISCERFAE 5 (3) 8 3H =22 8] B9 5 &%, Bk 57 sl AR 5¢ 5
(4) 38 52 0 A [+ 368 38 4 80 B AE 2R A Rl o ™ A
H o B[R] B 22 38 18 0 5 S0 I A 7 I A L ik S i
)R ) — A B AN R R R

ARSCHR MY T — T B T 223 18 U S0 B R
T B AL 7 3, LR BRI 1 BT o TR R T
P SEAH Gabor /1N AL 18 38 , I8 i X o 3 151 45 ik
7 AR 2 M Ak BRI F- 9 9 ™ AR T8 BE B 1A A (RRAE
KR ) s SR 5 AE 7 2] By BE RS 31 o7 AT RE AR O 3
B ) FAE R A G231 2 80, OF H T 48 5400 B BE g
ik 5 09 B AEL AR 5 B3 i A AN [] R 77 1) 36 14 {4k
Ja B RAE R AT Bl O AEAL , DU/ R

|;| FeAril B

Gabor/M i AZ

eon. m‘

(R E1B)
R

SREERIE 45 R
PTG Dt AR

Fig. 1 Inspection principle diagram
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Fig. 2 Space frequency response of Gabor wavelet
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Fig.3 Defect detection performance in different noise level
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Tab.1 Defect detection results on different noise levels
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Fig. 5 Affect of defect size on detection performance
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