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Lo? physical appearance quantitatively analyzed by image analysis and its
relationship with log strength properties: toward log strength estimation using
machine learning model.
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By applying image processing and machine learning, this study aims to
establish a method to detect wood features ex. number of annual rings and average width of annual
rings), to interpret the relationship between the wood features and wood strength, and to estimate
the wood strength based on their relationships. To accurately measure the wood annual ring
information by image processing, we proposed a new model combining the total variation algorithm,
Hough transform and Convolutional Neural Network and showed its efficiency on indoor wood images.
However, challenges remain for outdoor images. Investigating the relationship between annual ring
information and wood strength, the woods became stronger as the number of annual rings became larger

and the average width of annual rings,15th rings from the center and outside became smaller. Based
on this relationship, a SVM model was established and showed its efficiency on detecting strong
woods with a relatively high precision (62.5%).
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