B R 5 T &

Science Technology and Engineering

DOI:10. 12404/j. issn. 1671-1815. 2402229
SIAMESC: £, XEM], i, 55 SACEREE I W ARV S B AL O R [)]. BHEHOR S TR, 2025, 25(2) @ 640-648.
Wang Huiming, Liu Zhiming, He Na, et al. Intelligent sensing and data transmission key technology for monitoring mountain hazards in com-

plex environments| J]. Science Technology and Engineering, 2025, 25(2) : 640-648.

EFREAR EBERAR

SXRMFE LM RE SN E e BANEHIEEHCBRA

EEW X ER TS R EST
(1. KRR BT BB A R R, JEET 1001205 2. BUERHR T R2EH AR S A shik TR, AUHR 610059 ;
3. TP A X R EREE WIS, | BT 530022 4. AEREE TR SEIHEMLS M4 2k b, AR 610059 ;
5. DU Tl X6 P90 R5 i A 5 1 FH TR A B 0, BT 610059)

i B ASERSRALETRELRRELMNAELL B R AR AR RS ER B AES A TERT

BeE AL R E T 5 ah W b RAAIIE X SN % F LoRa LM A2 %3t AW A S H A X4 T EMR T I

HHAESHRFEREL E MR AERRE AR, FLT AT LoRa b+ RDSS 49 A 2AM By ik An S A B R A e by e
KR IR RAE RS BT IR R G FRIFE AR, SR A TR L 6 RGN 5 R A LR RIF, A S KL

R REKANBNZR MBFFETHEERTYECEAH2.3288% , ASEEL L LR TR IELERXRETHH RBER

BT HER F7 ik,

Yegkia  EBAEH, AEREFE AR, LoRa H A, b3 RDSS X

LSS TN9S; SCERbRERD A

Intelligent Sensing and Data Transmission Key Technology for Monitoring
Mountain Hazards in Complex Environments

WANG Hui-ming', LIU Zhi-ming’, HE Na’, ZHU Xing"’"
(1. China Renewable Energy Engineering Institute, Beijing 100120, China; 2. The College of Nuclear Technology
and Automation Engineering, Chengdu University of Technology, Chengdu 610059, China; 3. Guangxi Zhuang
Autonomous Region Geological Environment Monitoring Station, Nanning 530022, China; 4. College of Computers
and Cyber Security, Chengdu University of Technology, Chengdu 610059, China; 5. Sichuan Engineering Technology
Research Center of Industrial Internet Intelligent Monitoring and Application, Chengdu University of Technology, Chengdu 610059, China)

[ Abstract] Aiming at the technical problems of " untimely perception, poor transmission and difficult equipment deployment" in the
monitoring and early warning of mountain disasters in the complex environment of the Qinghai-Tibetan Plateau, a UAV-throwing
monitoring device, LoRa networking and edge computing gateway, as well as other embedded hardware and software equipment
applicable to deformation and micro-motion monitoring of high-level and high-risk mountain disasters were developed, and focused on
the research of the system low-power adaptive data acquisition algorithm and RF frequency adaptive technology, were developed the
self-organised network routing algorithm based on LoRa and Beidou RDSS, as well as the multimodal communication intelligent
switching technology, so as to solve the problems of timeliness of data perception in complex environments and the problems of low-
power consumption and environmental adaptability. The results show that the developed system had a good on-site pilot application
effect, which meeting the requirements for long-term monitoring of mountain disasters in alpine mountainous areas, and the average
packet loss rate of data transmission in extreme environments is 2. 328 8 percent, providing new technologies and methods for disaster
prevention and mitigation in the construction and operation of major projects in alpine and complex mountainous areas.
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Fig. 2 Overall design framework of the acquisition node
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Fig. 4 Sensor data coupling preprocessing simulation
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