CereBoe nspanue Cosera pekTopoB By30B boabmoro Aaraa

1. Muado-koMMyHUKAITMOHHBIE TEXHOAOTUH

DESIGN OF IMAGE RECOGNITION ALGORITHMS FOR CHINESE HERBAL
MEDICINE PLANTS BASED ON DEEP LEARNING

Liu Ao!
1 Hubei Digital Textile Equipment Key Laboratory, Wuhan Textile University, Wuhan, 430073, China
E-mail: 1476563758@qq.com

For citation: Liu Ao. Design of image recognition algorithms for Chinese Herbal medicine plants based on
deep learning // Grand Altai Research & Education — Issue 1 (26)°2026
DOI: 10.25712/ASTU.2410-485X.2026.01) — EDN: https://elibrary.ru/CIXDJJ

VJK: 004.421.6

Abstract. Chinese herbal medicine identification is of great significance to the pharmaceutical industry and the
sustainable development of herbal production. Traditional identification relies on feature engineering with expert
participation, featuring high labor costs and decreasing recognition accuracy as the number of species increases.
This paper designs a recognition algorithm based on deep learning, constructs a sample set expanded to 45,236
images through data augmentation, and selects the EfficientNet B2 model based on the TensorFlow and Keras
frameworks. With an accuracy of 90.66%, it provides a high-performance solution for Chinese herbal medicine
identification and opens up new paths for the application of deep learning in this field.
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Figure 1. Schematic diagram of the convolution calculation process
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Figure 2. Comparison of the original image and the flipped image
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Figure 3. Comparison of the original image and the brightness-adjusted image
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Figure 4. Comparison of the original image and the rotated image
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Figure 5. Model training results

val_loss: B.4582 - val_acc: 0.8858 - val_precision: 0.8931 - val_recall: 0.8809
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Figure 6. Model verification results
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loss: 0.3387 - acc: 0.9066 - precision: 0.9161 - recall: 0.8996
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Figure 7. Accuracy on the validation set
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Figure8. Accuracy on the test set (based on TensorBoard)
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Figure 9. Loss rate on the test set (based on TensorBoard)
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Figure 10. Confusion matrix
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Table 3. Comparison Results of CNN Models

LR Accuracy Precision Recall
VGG19 75.66% 84.33% 67.87%
ResNet152 88.44% 89.32% 88.21%
MobileNet V2 89.24% 89.84% 88.97%
EfficientNet B7 89.92% 91.03% 88.97%
EfficientNet B2 90.66% 91.61% 89.96%
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