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Abstract This study is on a system for monitoring quarantine rules using vision technology. The system
proposed in this paper automatically determines whether people are properly following quarantine rules
with information extracted from videos. The system extracts three-dimensional information and the
elements of a violation of quarantine rules of people monitored from a video using deep learning. It then
visualizes compliance with quarantine rules through newly defined social distance. Since the problem of
the existing social distance definition is calculated only based on only physical distance, if the distance
is small, social distance is also calculated as close. This has a problem of causing overly sensitive alerts
because it warns people when they are just physically close, even though they pass without any
interaction, such as in a subway station or shopping mall. To alleviate this problem, we propose a
concept of social distance that integrates relative distance and physical distance after integrating
individually determined factors of quarantine rule violations into relative distance that can be compared.
In addition, there is a problem of poor mask detection performance due to differences between the
training dataset and the actual environment in detecting masks for calculation of the relative distance.
We propose methods to alleviate this problem through mosaic and multi-aggregation in training and

inference time.
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Fig. 1. quarantine rules monitoring system
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Table 1. Face mask detection result

method Backbone hg;;et_ mAPs0:05| mAPso
RetinaNet[15] ResNet-50[18] | 500 | 46.3% | 94.2%
RetinaNet[15] ResNet-50[18] | 800 | 60.7% | 94.9%
EfficientDet-DO[16] | Efficient-BO[19] | 512 | 49.9% | 84.5%
EfficientDet-D1[16] | Efficient-B1[19] | 608 | 54.6% | 85.1%
SSDI17] VGG-16[20] 512 | 41.7% | 92.7%
YOLOV3[9] Darknet53 608 | 64.9% | 96.1%
YOLOv3+SE[8] SE-Darknet53 608 73.7% | 99.5%
YOLOvV4-P5(our) | CSPDarknet53 | 640 | 74.3% | 97.7%
YOLOv4-P5(our*) | CSPDarknet53 | 640 | 76.1% | 98.1%

Fig. 4. result of mask detection
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