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Locating and Identifying Splits and Knots on Sawn
Lumber by a Laser Scanning Technology

HU Chuan-shuang' , YUN Hong' , ZHAO Jun-shi’, ZHU Xin-bo', LI Chong-gen'
(1 College of forestry,South China Agricultural University, Guangzhou 510642, China;
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Abstract; Split and hole are two common defects on sugi , Cryptomeria japonica D. Don. They have a com-
mon feature in that they are associated with surface irregularities. A laser scanning system was developed
to detect splits and holes based on their thickness, which correlates spatially with the profile information.
Displacements measured by the laser sensor were converted to pixel values to generate displacement pro-
file image. Both splits and holes manifested well in the image. A dedicated image-processing program
written in Visual Basic was developed. The defect regions were accurately located by the image process-
ing. To identify defects, eight recognition rules based on four features were utilized. Furthermore, a
method based on the pixel model was proposed to compute the area of defect. The results indicated that

defects could be identified correctly, and the areas could be computed accurately using the pixels model.
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Tab.1 The recognition rules of hole and split
FLifA hole Z44% split
WHE(E : . : -
BlfE Al REtE BliE aEHE
features e
thresholds  possibility ~ thresholds  possibility
RE 25&<45 =) <5 =]
width /mm <58 >45 1% >5 1%
KE =5 H<45 ) =10 =
length /mm <58 >45 1% <10 1%
)5 =0.4 H<2.5 & <0.28>5 &
roundness <0.4E>2.5 & 20.2 H<0.5 1%
BE =21.0H<1.23 & >1.23 &
compactness >1.23 1% =1.0 H=<1.23 1%
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a:The image taken by a digital camera; b:The generated displacement profile image;1 ~5:the No. of potential defects
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Fig.5 The final threshold images
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Tab.2 The values of recognition features and identifying results
FARFALE BEH HH
ﬁﬁiﬁu’é%i values of recognition features voting value area/mm’ BhER T
e ‘g}‘ %E K EE  BRE =W B% Gk EEE WERWE dasibeton
width/mm  length/mm  roundness compactness hole  split pixel model rectangular model visual model
1 16.0 20.5 0.78 1.02 4 1 264.0 328.0 290.0 i
2 4.5 5.5 0.81 1.01 3 1 25.8 24.8 28.2 LR
3 16.0 9.5 1.68 1.07 4 0 82.6 152.5 90.0 LiE
4 17.0 14.5 1.17 1.01 4 1 142.5 246.5 120.0 fLiF
5 5.5 177.0 0.03 8.55 1 4 413.8 973.5 531.0 LY
2257-2264.
3 %ﬁ [5] SUGIMORI M. Recognition of tangential knot area by light
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