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Design of intelligent dangerous building monitoring system

based on radio frequency and NB-IoT

WANG Kun

( Department of Information Technology Engineering, Fuzhou Polytechnic, Fuzhou 350108, China)

Abstract; In order to solve the problem of real-time monitoring and forecasting of dangerous old buildings, a

dangerous building monitoring system based on wireless sensor network was designed. Acceleration sensors

were used to monitor the house conditions in real time. The sensor calibration algorithm was improved, and the

temperature segmented six-position calibration method was used to improve the accuracy. Radio frequency

communication and NB-IoT ( narrow band internet of things) were adopted for data transmission. According to

the actual housing structure, a low-power routing algorithm was designed to ensure reliable data transmission.

Finally, a high-precision and low-power remote monitoring scheme was realized, which enabled the decision-

maker to grasp the real-time state of the house through the mobile phone. System test results demonstrated that

the monitoring accuracy of house inclination angle was improved, and the error was less than 0.1°.

Keywords : dangerous building detection; wireless sensor network ; inclination calibration; routing optimization
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Fig.1 General diagram of dangerous building

monitoring system
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Fig.2 Hardware circuit block diagram of dangerous
building monitoring system
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Tab.1 Comparison of short-range communication technology
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Tab.2 Data frame format of enhanced ShockBurst mode
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Fig.3 Network topology of a three-bedroom house
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Tab.3 Coordinate axis orientation and gravity

acceleration of three-axis acceleration sensor
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Fig.4 Flow chart of the housing terminal of the

dangerous building monitoring system
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Tab.4 Inclination angle comparison

(& BENAEL/(0)  AREMIAME(°)
1 0.00 0.00
2 5.00 5.01
3 10.00 9.99
4 15.00 14.99
5 20.00 20.01
6 30.00 30.01
7 45.00 44.98
8 60.00 60.03
9 75.00 75.02
10 90.00 90.01
11 -2.00 -2.00
12 -5.00 -4.99
13 -10.00 -10.01
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Tab.5 Statistics of data collection rate under different circumstances
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Fig.5 Diagram of dangerous building monitoring system
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Tab.6 Inclination changes of house pillars

R HAsefs/ (o) HAefdisas (©)
1 0.13 0.14
2 0.11 0.15
3 0.11 0.12
4 0.08 0.08
5 0.09 0.09
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