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Design of Forest Management and Protection System
Based on Iridium Communication Technology

Zhao Yandong'? Huang Huan'? Yan Xiaofei'? Yu Wenhua'"
(1. School of Technology, Beijing Forestry University, Beijing 100083, China
2. Beijing Laboratory of Urban and Rural Ecological Environment, Beijing Forestry University, Beijing 100083, China)

Abstract; With the analysis of domestic and abroad present situation of forest protection and fire
monitoring, based on the Iridium SBD communication services and support vector machine algorithm, an
information collecting and data analyzing system for forest management and protection was designed,
which was able to collect concentration of carbon monoxide, carbon dioxide, smoke air temperature and
air humidity automatically, transfer the wireless remotely in anywhere of forest, and recognize forest fire
probability effectively in a certain range. The hardware of monitoring terminal consisted of STM32 CPU,
Iridium Q9602 module, LTC2950 — 1, DS2781 and two-stage power voltage step down system. The
software made the terminal be able to collect and transfer on automatic mode or manual mode, analyze
data and recognize fire probability on the remote server. It was proved by experiment that the system
could collect five micro-environment parameters, transfer data by using Iridium with the success rate of
100% and recognize fire probability above the rate of 80% . The system had been applied and tested in
the forest fire work of Hailar District, Hulunbeier, Inner Mongolia Province. It can improve the
monitoring mechanism of the patrol personnel and the efficiency of forest resources survey.
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Fig.1 Framework of monitoring system for forest

management and protection
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Fig.2 Block diagram of hardware of monitoring terminal
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Fig.3  Flowchart of software of monitoring terminal
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Fig.5 Flowchart of developing data analysis software
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Tab.4 Inspection sheet

b 1 R WA S 2 CO Jiifg b/ CO, BilIL/ MW/ sSEE, S8E/ Mk
/(°) /(°) (mg-kg™") (mg-kg™") (mg-kg™") C (grm™?) PR

2014 —-12-08 14 .58 49.200 131 119. 626 257 0 97 41 -17 0 Ik
2014 -12-08 15.01 49. 200 856 119. 626 043 0 45 41 -7 24 Ik
2014 -12-08 15.02 49.201 221 119. 625 946 0 40 41 -6 0 Ik
2014 -12-08 1544 49.220514 119. 602 599 0 39 26 -11 0 Tk
2014 —-12-08 15.46 49.220 951 119. 605 101 0 36 16 -10 0 Ik
2014 -12-08 15.47 49.220993 119. 605 144 0 37 16 -10 99 Gk
2014 -12-08 15:49 49.221 340 119. 607 529 0 82 30 -14 99 Ik
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2014 -12-08 16:39 49.219 326 119.712 003 0 65 41 -15 0 TG Kk
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