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Pinelliae Rhizoma Based on Deep Learning Algorithms

WU Chong', TAN Chao-qun'?, HUANG Yong-liang’, WU Chun-jie’, CHEN Hu'
(1. Key Laboratory of Visula Synthesis Graphics and Image Technology for National Defense,
Sichuan University, Chengdu 610065, China;
2. Chengdu University of Traditional Chinese Medicine (TCM), Chengdu 611137, China;
3. Affiliated Hospital of Chengdu University of TCM, Chengdu 610075, China)

[ Abstract] Objective: To propose a new method for detecting and evaluating traditional Chinese
medicine (TCM) by artificial intelligence and machine vision technology. Method: Taking Fritillariae
Cirrhosae Bulbus, Crataegi Fructus and Pinelliae Rhizoma as the research objects, big data of pictures was
collected by machine vision and the image database was established. Through the intelligent analysis of the
external characteristics of TCM, the deep convolutional neural network model was established to realize the
functions of location detection and variety identification by means of deep learning, so as to significantly
improve the accuracy of rapid identification of TCM. Result: The classification accuracy of 11 kinds of Chinese
herbal pieces (raw, fried, parched and charred products of Crataegi Fructus, Pinelliae Rhizoma, Pinelliae
Rhizoma Praeparatum Cum Zingibere et Alumine, Pinelliae Rhizoma Praeparatum, Pinelliae Rhizoma
Praeparatum Cum Alumine and three products of Fritillariae Cirrhosae Bulbus) could be more than 99%, and the

average recognition accuracy of specific categories could reach more than 97%. Conclusion: The intelligent
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identification technology of TCM decoction pieces realized by deep learning algorithms has the advantages of

simplicity, rapidity, high precision and quantifiable detection, which can provide technical support for the

quality detection and evaluation of TCM, and enrich the research ideas of quality evaluation of TCM.

[Key words] Fritillariae Cirrhosae Bulbus;

Pinelliaec Rhizoma; Crataegi Fructus; decoction pieces;

image recognition; deep learning; convolutional neural network
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Fig. 1 Image database of traditional Chinese medicine decoction pieces
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Fig. 2 Location and Detection of traditional Chinese medicine

decoction pieces (Take Fritillariae Cirrhosae Bulbus for example)
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Fig. 3  Characteristic extraction process and classification of
traditional Chinese medicine (Take parched Crataegi Fructus for

example)
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Fig. 5 Training process of VGG(A,B,C)and ResNet50(D,E,F)and their ROC curves
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Fig. 6 Some characteristics of traditional Chinese medicine extracted from different convolutional layers
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Table 1  Recognition accuracy of identification of traditional
Chinese medicine varieties %
EEGRLT IS T 1A JILUL A R
VGGI16 1 99.9 99.9 99.9
2 100.0 99.9 99.7
3 99.9 99.9 99.6
ResNet50 1 99.9 100.0 100.0
2 100.0 99.9 100.0
3 100.0 99.9 100.0
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Fig. 7 Identification process of traditional Chinese medicine decoction pieces
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Table 2 Recognition accuracy of test set of each traditional Chinese medicine decoction pieces %
Wity AR g gl iR RlE el G Pl AR ERER R WRE
VGGI16 1 97.2 97.8 99.8 99.1 98.3 90.3 87.1 96.4 100.0 98.9 93.3

2 98.4 97.8 100.0 98.6 96.4 92.2 85.5 94.6 100.0 98.4 92.4
3 98.2 97.8 99.9 98.1 94.4 88.6 92.7 97.0 99.4 99.4 81.9
ResNet50 1 99.8 100.0 100.0 99.9 97.6 92.6 92.1 98.5 100.0 99.7 97.8
2 99.8 99.8 100.0 100.0 96.8 91.4 92.0 95.5 100.0 99.7 99.7
3 99.9 100.0 99.9 100.0 97.5 89.1 92.5 99.1 100.0 100.0 98.7
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Fig. 8 Identification of traditional Chinese medicine decoction pieces
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