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Application of convolutional neural network
in rosewood species identification

HUANG Penggui', ZHAO Fan', LI Xiaoping’, WU Zhangkang®, TANG Zhengjie*, ZHANG Yanfeng'

(1. College of Big Data and Intelligent Engineering, Southwest Forestry University, Kunming 650224, Yunnan, China;

2. National Forestry and Grassland Administration Center for Quality Supervision and Testing of Wood and Bamboo

Products, Southwest Forestry University, Kunming 650224, Yunnan, China)
Abstract: [Objective] Due to the differences in growth cycles and wood characteristics, the market price of
rosewood species including some nationally protected species varies sharply. To prevent fraud and better protect
tree species, this paper is aimed at the accurate identification of rosewood species. [Method] With 376 samples
of 7 species of rosewood collected in the actual test by the National Forestry and Grassland Administration
Center for Quality Supervision and Testing of Wood and Bamboo Products (Kunming) selected as the research
subject, a convolutional neural network model for automatic recognition of redwood is proposed using the
computer algorithm to expand the number of samples. [Result] This method can automatically identify features
that fit with the model of classification and recognition, making it more convenient to utilize. Compared with
traditional methods, it secures a more accurate identification with an average identification accuracy of 99.4%.

[Conclusion] The self-built convolutional neural network can effectively identify redwood species. Although it
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takes a long time to achieve the parameter adjustment and train than VGG16 and other transfer learning
methods, it shows stronger competence of generalization. It is proved that the self-built model is superior to the

transfer learning model when applied in rosewood recognition. [Ch, 7 fig. 4 tab. 23 ref.]

Key words: rosewood slices; automatic recognition; convolutional neural network; Dalbergia; Pterocarpus
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1.2 BEfgmaE Figure | Comparison of recognition accuracy
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Figure 2 Comparison of P. santalinus cross section before and after blank cutting
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Figure 4 Expanded D. bariensis cross section pictures
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Table 2 Layer parameters of the model
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Figure 6 Comparison of loss between two optimizers Figure 7 Accuracy changes during training
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3 ARG
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A 4273 DREARTINIER, [H 26 N ARFEAT Table3 The recognition accuracy of each category
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BE R, ORI AT A 1 2 0 S T B WE 643 100
RISARFFIEBR AT T X, R 4T LIEH USR] 571 98.9
ABISHOE > | KGR, P 99.4
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Table 4 Comparison of model parameters

BT HARSE LR E5IAE 24 LB ISR BTN BE /%
AlexNet 227,227 1152 2 469 696 7 454 508 9924204 92.4
VGG16 150, 150 4224 14714 688 6 635 308 21 349 996 93.5
AAEHI(CNN) 150, 150 352 146 206 29 747 175 953 99.4
4 i
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