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Lightweight mask detection algorithm based on
improved YOLOv4-tiny

ZHU Jie'*, WANG Jian-1i'* , WANG Bin'

(1. Changchun Institute of Optics, Fine Mechanics and Physics
Chinese Academy of Sciences s Changchun 130033, China ;
2. Uniwversity of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: During the period of 2019-nCoV controlling, to prevent the spread of the virus, it is neces-
sary to regulate the coverage of mask wearing in densely populated places such as airports and
stations. In order to effectively monitor the coverage of mask wearing of crowd, this paper proposes a
lightweight mask detection algorithm based on improved YOLOv4-tiny. Following the backbone net-
work of YOLOv4-tiny, a spatial pyramid pooling structure is introduced to pool and fuse the input
features at multi-scale, which makes the receptive field of the network enhanced. Then, combined
with the path aggregation network, multi-scale features are fused and enhanced repeatedly in two
paths to improve the expressive ability of feature maps. Finally, label smoothing is utilized to optimize

the loss function for modifying the over-fitting problem in the training process. The experimental re-
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sults show that the proposed algorithm achieves 94.7% AP and 85.7% AP on mask target and face
target respectively (at real-time speed of 76.8 FPS on GeForce GTX 1050ti), which is 4.3% and 7.1%

higher than that of YOLOv4-tiny. The proposed algorithm meets the accuracy and real-time require-

ments of mask detection tasks in various scenes.

Key words: mask detection; YOLOv4-tiny; Spatial Pyramid Pooling; feature fusion
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Tab.1 Performance comparison of different detection algorithms
AP/ %
Bk mAP/ % FPS
mask nomask

SSD-512 90.2 82.6 86.4 13.12
Faster R-CNN 87.4 83.6 85.5 4.52
YOLOv3 94.8 85.8 90.3 17.35
YOLOv4 95.8 88.2 92.0 13.96
YOLOv3-tiny 84.1 73.2 78.7 93.50
YOLOv4-tiny 90.4 78.6 84.5 89.71
ARSIk 94.7 5.7 90.2 76.80
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Tab.2 Comparison of ablation experiment results
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