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Abstract

In this paper, a design scheme of tilt monitor based on acceleration sensor is proposed to solve the
common landslide problem in geological disasters. The monitor adopts wireless communication
technology with low power consumption, and can obtain the acceleration and tilt angle data of the
measured point in real time. The experimental results show that the monitor can provide higher
measurement accuracy after error compensation, and meet the needs of geological disaster mon-
itoring. In addition, the design scheme shows good comprehensive performance in the aspects of
cost, power consumption, communication distance and reliability, and has a wide application
prospect.
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Figure 1. Schematic diagram of independent tilt detection angles in a three-axis system
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Figure 2. System working principle diagram
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Figure 3. Main program flow control diagram
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Figure 4. Tilt monitoring instrument data curve running outdoors for 7 months
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Table 1. Angles and error values measured by tilt monitoring instrument
= L RSN ENAESREE
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Figure 5. The variation curves of the x-axis and y-axis angle values of the tilt monitor before and after temperature compen-

sation
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Table 2. Comparison of angle values of the tilt monitor before and after temperature compensation
= 2. RIS R EAMER R A A B EXTEE

T(C) Ax () Ay () S AX () #EESE Ay ()
24.6 0.093 —0.199 0.093 —0.199
26.2 0.067 —0.215 0.071263 —0.2313
21.7 0.045 —0.243 0.055623 —0.2668

29 0.042 —-0.19 0.059987 —0.21422
30.8 0.114 -0.114 0.145019 —0.12946
31.9 0.194 —0.195 0.234606 —0.19977
34.3 —0.049 —0.275 0.016792 —0.2424

36 0.08 —0.424 0.167176 —0.35327
375 —0.03 —0.307 0.078486 —0.1946
39.6 —0.126 —0.453 0.016162 —0.26961
40.7 —0.101 —0.475 0.060592 —0.24854
42.6 —0.048 —0.591 0.150051 —0.28061
445 —0.205 —0.522 0.033181 —0.11561

46 —-0.13 -0.717 0.142456 —0.22629
48.2 —0.224 —0.749 0.102864 -0.121
494 -0.2 —-1.099 0.158616 —0.38929
50.9 —0.302 —-1.035 0.098365 —0.21638
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52.6 —0.388 —-1.002 0.062446 —0.05085
545 —0.422 -1.407 0.087898 —0.29628
57.7 —0.562 -1.536 0.056324 -0.12925
59.2 -0.627 -1.902 0.045733 —0.34469
62.6 —0.654 -2.073 0.150532 —0.14655
64.5 -0.821 —2.374 0.062304 —0.22443
64.6 -0.751 —2.449 0.136552 —0.28735
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