AR - 2026559%: 51 C -
Smart City Application.2026, 9(1) " VISER

ET /MBS SR B AR Z M TH LSRR Z 2 R4
hEED MHEA! 21! RTHY & £F°
1@ IT¥%, L4 &l 226001
QAT ELFERIAARNSE, T &% 211800

[BEEAIRSZ T LRRGCEFRIZA LG T E, A E — PR — A TR S 5 RS T
ENGRRERLRAG, ZRAAHLIMERRED], FEIRMNES, MENH o 2om B IR X GBS A R, ERIHGL
NG EIRAEE L IME R B D AR I BN T AL BAZ A sh i, FRIRAB RGN REF I LA I AT K R
RABELEHE, LFRATRREMNFHEFERN LB AR AR GER, HORFUN R L ARKDSREREGEE,
HRARBEEBRFELGNKT ZAMIRINERE, A felEsh i E, 2RI TELRIATZLZARRAFHIRANE
A F ik 05.8%, HLFA% ok it A AR F] 0.5s, A TR T LERIEH Y T 87.3%, £=ZANLIRFEN T FBIES R %RT
ARG 12 A2 AR F R TR FHERAK 425%, AFARHOING L L L RARTRILFEZAT A G
RENRAGHT, SEATRG T LELRMET HIHRH 7 £,

[RBIRNIMERSE RRGY; FHRANR;, Tiesd; MERED

DOI: 10.33142/sca.v9i1.18965 FESES: TP273 XEkFRIRED: A

Active Anti Slip Safety System for Construction Sites Based on Infrared Sensors and Intelligent
Closed-loop Linkage

XU Zhihao *, CHEN Yaodong *, WU Jiang , ZHANG Xuemei ", YU Xiang 2

1. Nantong Institute of Technology, Nantong, Jiangsu, 226001, China
2. Nanjing Juehua Construction Engineering Co., Ltd., Nanjing, Jiangsu, 211800, China

Abstract: There is a high incidence and serious casualties of falling accidents during high-altitude operations on construction sites. In
response to this problem, this paper designs an active safety system for preventing falls on construction sites based on infrared sensors
and intelligent closed-loop linkage. The system consists of four modules: infrared sensor array, intelligent recognition module, pre
alarm mechanism, and emergency response linkage. Infrared sensor array is deployed in high-risk edge areas of construction sites to
monitor workers' position information and movement trajectory in real time. The intelligent recognition module uses deep learning
algorithms to analyze workers' behavior patterns to identify potential dangerous actions. Different levels of danger warning
mechanisms will issue alerts in real time. In extreme cases, emergency response linkage will activate physical protective devices.
Researchers built an experimental platform to comprehensively test the recognition accuracy, response time, and linkage efficiency of
the system. The results showed that under complex working conditions, the accuracy of the system's recognition of slip behavior
reached 95.8% and the warning response time was less than 0.5 seconds, reducing the risk of falling under simulated working
conditions by 87.3%. After verification in three actual construction sites, the system successfully prevented 12 potential fall accidents
and reduced the safety accident rate of construction sites by 42.5%. The active anti slip safety system proposed in this study has
achieved a transformation from passive protection to active prevention through intelligent means, providing new technologies and
solutions for the safety of high-altitude operations in construction sites.
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