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Intelligent Video Analysis System for Smart Stores Based on 5G and Edge Computing

Zhao Xuan, Zhang Xiangyu
Unicom Xiong’an Industrial Internet Co., Ltd., Shijiazhuang, Hebei 050000, China

Abstract: In the context of new retail, traditional store monitoring systems face problems such as high video transmission
latency, large bandwidth consumption, and a low level of intelligence. Focusing on the theme of smart stores, this paper centers
on store monitoring and edge Al algorithms to realize real-time analysis of customer flow, gender distribution, heat maps, and
other indicators, thereby providing decision-making support for store marketing, data analysis, customer repurchase, and related
operations. A three-layer “device—edge—cloud” architecture solution based on 5G and edge computing is designed.
High-definition video is uploaded in a timely manner through 5G networks, localized preprocessing and intelligent analysis are
performed on the edge side, and overall management and in-depth data mining are carried out in the cloud. Experimental results
show that the end-to-end latency of the system can be reduced to the millisecond level, bandwidth consumption can be reduced
by approximately 40%, and the accuracy of intelligent video analysis exceeds 95%. The scheme is also discussed in terms of
real-time performance, processing speed, security, and cost, with the aim of providing support for the construction of smart
store monitoring systems.

Keywords: 5G communication; edge computing; smart store; real-time monitoring; intelligent video analysis
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