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Classification of Wood Surface Defects using
Image Processing Technique*'
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ABSTRACT

In this study the possibility of classifying wood surface defects by image processing technique was
investigated. An algorithm for the classification of wood surface defects, such as knot, check, and bark, on
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three Korean domestic species, Pinus densiflora, Quercus acutissima, and Carpinus laxiflora was also
developed. Filtering was executed to separate dummies from the labels including real defect. Error rates in
classifying knots on Pinus densiflora and Quercus acutissima were lower than 1% and error rates in
classifying check and bark in Quercus acutissima and Carpinus laxiffora could be lowered to below 13%.

Keywords : image processing, classification, wood surface defect, feature, error rate
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Fig. 1. Image aquisition system.
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NoPix = Number of pixels
GraLevel = Avetage Gray Leovel
XLength = x2 - x1

YLength = y2 - yt
RecArea = XLength x YLength
AreaRatio = (NoPix / RecArea) x 100
DLength = (XLength » 2 + YLength » 2) 0.5
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Fig. 4. Calculation of label features.
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Table 1. Ranges of label features to detect main defects for Pinus densiflora, Quercus acutissima,

and Carpinus laxiflora.

Species Pinus densiflora Quercus acuttisima Carpinus laxiflora

Main defects Knot Knot Check Bark
Total number of defects 438 465 465 317
Number of main defects 35 35 43 32
NoPix 148 ~5450 24~1217 10~1023 10--12895
RecArea 330~26508 35~3224 12~ 6909 12~24624
AreaRatio(%) 8~62 28~80 9~-90 22~90
GralLevel 101~160 83~152 66~156 80~177
XLength 24~402 5~81 4~328 3~320
Ylength 9~187 4~61 1~29 2~107
DLength 3256~40535 707 ~8110 500~32900 361~32521
YXRatio 010~141 0.049~34286 238~75.00 007~250
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Fig. 5. Error rates according to label features
in classifying main defects for Pinus
densiflora, Quercus acutissima, and
Carpinus laxiflora.
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Table 2. Combinations of label features to enhance the accuracy in classifying main defects for
Pinus densiflora, Quercus acutissima, and Carpinus laxiflora

Species Pinus densiflora Quercus acuttisima Carpinus laxiflora
Target defects Knot Knot Check Bark

Stage 1 YLength YLength YXRatio Gralevel

Stage 2 RecArea NoPix YLength YLength

Stage 3 NoPix RecArea XLength XLength

Stage 4 Gralevel DLength GraLevel AreaRatio

Stage 5 XLength NoPix NoPix

Stage 6 Gralevel AreaRatio

Stage 7 AreaRatio

Table 3. Stepwise label feature combinations according to RecArea size for classifying bark on

Caripnus laxiflora.

RecArea size Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
DLength
= 2000
g 73~32521
< 2000 NoPix Gralevel AreaRatio
> =100 117~598 108~239 2~66
<100 YXRatio GraLevel XLength NoPix AreaRatio
>=1 040~225 112~177 3~12 10~43 49~90
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Table 4. Minimum, maximum, and average error rates by label combination in classifying knot on
Pinus densiflora, knot and check on Quercus acutissima, and bark on Carpinus laxiflora.

Error rates(%)

Species Stepwise Target defects

pec P 8 Minimum Maximum Average
Pinus densiflora No Knot 000 102 099
rissi No Knot 0.00 375 093
Quercus acutissima No Check 000 3805 1200
Carpinus laxifl No Bark 1667 6000 3286
fpinus axitiona Yes Bark 380 2500 1071
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