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Preprocessing for highly reflective surface defect image
YANG Yong-min, FAN Ji-zhuang,ZHAO Jie

(State Key Laboratory of Robotics and System ,
Harbin Institute of Technology, Harbin 150080, China)

Abstract: In order to modify the luminance heterogeneity of a highly reflective surface image, restrain the
phenomenon of local high luminance and to preserve enough original image information,a preprocessing meth-
od for highly reflective surface defect image is investigated and the optical characteristics of a highly reflective
surface are analyzed by using Partial Differential Equation (PDE) theory and homomorphic filtering algo-
rithms. A homomorphic filtering algorithm based on the PDE is proposed which uses the heat conduction e-
quation filtering operator to process homomorphic decomposition images. The comentropy is induced to evalu-
ate the processing effect in different dimension parameters, then the dimension parameter of heat conduction
homomorphic filtering is determined. The algorithm is contrasted with the background subtraction algorithm
and wavelet homostasis filtering algorithm,and the experiment indicates that the image processed by the pro-
posed algorithm has the gray-level values distributed uniformly between 1~6 and a high comentropy value a-
bove 91%. This method modifies the image luminance heterogeneity, improves image quality and preserves
sufficient original image information.
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Tab.1 Comentropy comparison of transversal pincher defect image-processing results
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Tab. 2 Comentropy comparison of longitudinal pincher defect image-processing results

(DJFEEEG (Dr=0.01 BFAEMEESR  (O)r=0.03 BHARIZER  (Dr=0. 05 BFAEILE R ()r=0. 07 Bf LbHLE 5
= B 7.075 6 6.813 3 6.584 5 6.455 8 6.218 6
HA 100% 96.30% 93.06% 91.22% 87.89%
4.5 43 SR T BN S AT DB TR AL R R 15 I 45 R T O i R £ —o.

S5 MG LA K BT 1AL 2 1.2 D K P Rl
B P A PSSR (5 B L. SR 405 5
L2 i RUA Y RESH0=0. 03 1, BB K&
14 J B 5 7 BE T B A5 B L BEE ¢ (6 5% m sk
(N SKE QIO ¥ = i piokes B i PN i S (SRS 1
R PR A5 500 L 328 T /) » PR AR ) £ 8 400 Ok o 2
BT Y {H>0. 05 1, M*ﬁf‘lﬁ’ﬂ@%iﬁ

45 RAF B LB R T AT LUR B G KR 5 B A
TARKRMBIR . G35 RS A RS U8 i 45

4

() i bh K14 (b) 75 5 B 25 i b B 45

(a)Original image

1200 2400
1000 2000
Té é 1600
@ S 1200
2 €
E Z 800
400
0
0 100 200 0 100 200
Grey value Grey value
(e (a) B IR B2 . J5 IR (D (b)WY IR BE H J5
(e)Gray-level histogram (f) Gray-level histogram
of (a) of (b)

(b)Background subtraction result

05 i, Wiﬁ@%[ﬁaﬁﬁﬁiﬁﬁ%ﬁ?ﬁﬂT?ﬂ]ﬁ%ﬂ 7] A 2
X RO ) £ B R (ELAR O B o DR B T A X 22 19 D 0
BRAGE. Hb. fEELr LRt  RARES R =
0. 05 Ay #3205 FE IR A5 B P R EE SR
3.2 B/

AR RS B AR TSR R BT D AT A
BEAFGRE R R TR B BRI TN Rl 25
DS AR T i i 2 5 R S T 285 08 B SR VR Xk 3

Fofrile s P A A T A0 B FCA RANTAT 6~8 FT/R

QOF 5 AN APy /321N (DALHEE t=0.05
HEER S A 4b FH 25

(d) Text algorithm
result as t=0. 05

(c)Wavelet homostasis

filtering result

1400 2400
S 2000
2 1000 2
& A 1600
T 800 S
5 3 1200
600 E
z Z 800
400
o 400
0 0
0 100 200 0 100 200
Grey value Grey value
() (O WIKEH A (h) () IR g 7 Bl
(g)Gray-level histogram (h)Gray-level histogram
of (o) of (d)

P 6 T [ J5 ik Ak BB BT ED ke G 1l 1 ) 285 SR O 2 LD T

Fig. 6 Results from different image-processing methods and their gray-level histograms for transversal pincher defect
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