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Wood defect classification based on local binary difference excitation pattern

2

Li Shaoli"?, Yuan Weiqi'*, Yang Junyou', Li Dejian"
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Abstract: Aiming at the problem of distinguishing split defects from mineral lines on the wood surface, a method based on local binary
difference excitation pattern ( LB_DEP) is proposed. Firstly, the potential defect regions are segmented with image pre-processing, then
linear split and mineral line are screened using geometric parameters. Based on local binary pattern (LBP) and Weber's law, an LB_
DEP histogram reflecting the correlation relationship between image texture structure positions and difference excitation is established.
Finally, the histogram features of LBP and LB_DEP are extracted, which are fused with feature data to form the feature vector that is
used as the input of the SVM classifier to classify defects. Two feature extraction methods are proposed, namely ‘ H-chi-square’ and ‘ H-
PCA’ , which are both evaluated on the self-built data set. The experiment results show that for the two feature extraction methods the
recall rates of 0. 937 and 0. 958, as well as the precision of 0. 950 and 0. 965 are obtained, respectively. Compared with other similar
researches, the recall rate and precision are improved by at least 3% and 5% , respectively, and the time consumption is also at the level
of milliseconds, which indicates the advantages and effectiveness of the proposed method.
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Fig.1 Split and mineral line on birch veneer surface
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Fig.2  Photo of the hardware device
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Fig.3 Sample images in the image database
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Fig.4 Overview of the proposed method

255, I(x,y) —I(x,y) > T
1,(x,y)={ 7( y) —I(x,y) > (1
0, I(x,y) —I(x,y) <T

Ko 1 RARIE T 408 X U RO R T b A
1% 51 F5 75 R FH 10 x 10 BERXT 1 34T ¥4 06 08 I I vy PR
T Sy B, HE /N 3 o L2 o (o A A7 WG R 5
A,

PRI ERUE T, e, 2 R0/ i M 7 O AR 4
GBI L 5 A0 K MR — 8 L R A 1
NN K FEHOBIE T, 35— 45 F A BB R 4 281X
BGHATHRE, S B A EROR N 5 R

KINEN REFR e

Fig.5 Segmentation effects of the defects
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Fig.6 The texture states of split and mineral line
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Table 3 Fusion classification results

. I 3 2R Recall/  precision/  FNR/
i 24k UR/ES % % %
H-chi-square 134 93 93.7 95.0 6.3
H-PCA 136 95 95.8 9.5 4.2
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Fig.12 The defect detection results of LBP and LB_DEP

before and after fusion



5 6 1]

BRI A BT R AR AR 2 S AR A AR BB 2 75

XPEMRAE [ AR e FERCR 19 H-PCA J5 3545 HI 1Y
BEAR AT T8, AR AR R AN 13 PR B 24 5%
WE 13 (a) i, A —Fh (A1 AN i 22 1 244, o] L%
T A FOR M K I, 22 A PN S8 I 8, i R
[ S B — TR IT , R) s LB AR A A E ok S BURRAIE
A, ZE AT PN Z4 4% Jg M IO RE B Bk I REAIG, S8R
1ASF-34 LBP fil LB_DEP $R4E 1 58 Pk i,
13(b) SRR RSB 245 0 P 2k, i i WLER , X Se ) P 2k
B SCEE AT B BE PR EU B 340 5 B4 el FEAR DL, X R
JEH TH YL A R DURLEAT — 2 A REALTE 5 B2 A

43301t A TR B X 35,
1
(a) 3 1 7 0

(a) Misjudged disconnected split

53 BRI (X 3R
(b) BRI M

(b) Misjudged mineral line

K13 I A A RE AR

Fig.13 The misjudged representative samples

in the test set

3.4 xttbsme

AR T SE AR [R]FE A ] LBP R Ak 2547 A b4 2 1 Gk
BRI B 7 1 AT 1 LA, AR SR 13 ) A 22 ]

SCHR[ 13 )% LBP 5 SIFT 454 . SCHk[ 21 ¥ LBP
5 GLCM MH&5 G . & 4 4th TASOr ik 5 HONES R 1
XFHE o AT UL, AR SCRY PR R AE 3 IO 1k 1Y ROR S48 T %
Ferid. P LB_DEP R#E, A& SIFT F1 GLCM, 5
LBP J7 ik Be 5 F T R MEAR T 2L A 2 1 73 S RE S
TR HIFRRCR o

x4 AXFESHMAELRITLE
Table 4 Effect comparison between the proposed

method and other methods

Wik Recall/%  Precision/%  FNR/%  i&f7M}a)/s
H-PCA 95.8 96. 5 4.2 0.098 5
H-chi-square 93.7 95.0 6.3 0.108 7
LBP+SIFT! 3 91.5 91.5 8.5 0.184 0
LBP+GLCM 2 9.8 90. 8 7.2 0.092 2
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