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Method for Wooden Knot Detection and Localization

Wang Zerun, Fang Yiming, Feng Hailin, Du Xiaochen, Xia Kai
School of Information Engineering, Zhejiang A & F University, Lin'an, Zhejiang 311300, China

Abstract Surface defect detection plays an important role in the selection and utilization of wood. A method is
proposed for knot defect detection and localization based on the feature of gray and texture on the wood surface.
First, the image is divided into blocks with equal sizes. The gray histogram of each subimage is calculated, and the
gray maximum entropy is used as the criterion to achieve the preliminary recognition of the subimage. Second, the
texture features of the preliminary result are extracted by local binary patterns algorithm. The support vector
machine classification algorithm is utilized to precisely recognize the knot images. Finally, the subimages judged as
knot images are joined together to obtain the final result. The experimental results show that the proposed method

can obtain commendable recognition results. The knot recognition accuracy reaches 95% when confusion matrix is
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used as the evaluation criterion.
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Fig. 4 Original images. (a) Original image of defect of rotary veneer; (b) original image of defect of rotary veneer with texture
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Fig. 5 Grayscale images. (a) Grayscale image of rotary veneer; (b) grayscale of rotary veneer with texture
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(b) grayscale histogram of rotary veneer with texture
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Fig. 7 Comparison of gray histograms of normal block and knot block. (a) Gray histogram of normal block of

rotary veneer; (b) gray histogram of knot block of rotary veneer; (c) gray histogram of normal block of rotary veneer

with texture; (d) gray histogram of knot block of rotary veneer with texture
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Fig. 8 Preliminary identification results. (a) Preliminary identification result of rotary veneer;

(b) preliminary identification result of rotary veneer with texture
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Fig. 9 Parameter optimization result
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Fig. 10 Final recognition results. (a) Rotary veneer; (b) rotary veneer with texture
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Table 2 Statistics data of rotary veneers %
Method TPR NPV ACC
Grayscale histogram 100 82.6 96.1
Textural feature 100 73.9 94.0
Proposed method 100 89.5 97.0
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Table 3 Statistics data of rotary veneers with texture %

Method TPR NPV ACC
Grayscale histogram 100 90.9 93.80
Textural feature 92 78.8 88.90
Proposed method 92 95.6 97.20
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