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Research on Mobile Oriented Lightweight YOLOv10 Algorithm for Chinese Herbal Medicine Detection
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(1. Liaoning University of Traditional Chinese Medicine,Shenyang 110847, Liaoning, China;
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Abstract ;In this research, the lightweight deep learning YOLOv10 object detection algorithm is harnessed to develop an effi-
cient algorithm for detecting Chinese herbal medicines on mobile devices, furnishing an intelligent and high — performance techni-
cal solution for the detection of Chinese herbal medicines in scenarios such as cultivation production, quality assessment, educa-
tional popularization and automated dispensing. A dataset for target detection of 31 commonly used Chinese herbal medicines is
constructed , comprising a total of 6900 images. To enhance the multi — scale detection capability and detection efficiency of the
model , the Ghost Convolution( Ghost Convolution,, GhostConv) lightweight convolution and the weighted bidirectional feature pyra-
mid module ( Bidirectional Feature Pyramid Network, BiFPN) are incorporated, and an improved lightweight model for Chinese
herbal medicine detection,namely YOLOv10n — GB,is proposed. The algorithm is then employed to conduct training, testing, a-
nalysis and mobile terminal deployment tests on the image samples within the dataset. The improved model exhibits 2. 27 M( Mil-
lion) parameters,6.4 G( Giga) computational complexity ,and an mAP50 value of 0. 947. In comparison with YOLOv10n,the pa-
rameter count is reduced by 1.2% ,the computational load is decreased by 4.5% ,and the mean average precision 50( mAP50) is
augmented by 1. 8% . The average frame rate of the model detection on the mobile terminal reaches 8. 1Frames Per Second
(FPS). When contrasted with other lightweight algorithms such as YOLOv5n and YOLOv8n, YOLOv1On — GB demonstrates the
lowest floating — point computational cost and higher detection accuracy. The YOLOv1On — GB algorithm has accomplished the
task of efficient detection of Chinese herbal medicines on mobile terminals, paving the way for novel ideas in establishing a porta-
ble and real — time detection scheme for Chinese herbal medicines.

Keywords : deep learning;object detection; YOLOv10 ; BiFPN ; GhostConv ; Chinese herbal medicine detection
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