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Research and application of “electronic fence” in Balasul
coal mine

Wei Feng Liming Chen Jianqgiang Liang Xin Li Jiang Liu
Balasu Coal Mine, Yuyang District, Yulin City, Shaanxi Province, Yulin, Shaanxi, 719000, China

Abstract

The underground mine personnel-machine collision prevention system, commonly known as the “electronic fence,” is key to
addressing safety issues in complex underground environments. By integrating advanced technologies such as UWB precise
positioning and Al intelligent video, it achieves monitoring of personnel and equipment locations, hazard prediction and alarm, and
equipment locking control in hazardous areas. This paper delves into the design principles, architecture, functions, and technical
parameters of the system, compares its advantages and disadvantages with similar technologies both domestically and internationally,
and elaborates on the system’s innovative points and practical application effects. The system effectively reduces the risk of human-
machine collisions, enhances safety management levels in coal mines, and offers significant social and economic benefits, providing
strong technical support for the intelligent construction of coal mines.
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