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The Evaluation of Communication Distance Using Wireless
MEMS Sensor in Building Structure
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Lee, Jong—Ho Cheon, Dong—Jin Yoon, Sung—Won
Abstract

Wireless MEMS sensors have common features such as wireless communication, data measurement, embedded processing,
battery-based self-power, and low cost, and increased measurement effectiveness. Wireless MEMS sensors enable efficient
SHM without interfering with location because there is no requirement for triboelectric noise and cumbersome cables.
However, there is little research on the communication distance with sensors and data. For instance, existing researches
have limited communication distance experiments in civil engineering bridges. It is also necessary to investigate the
characteristics of dynamic behavior and the communication distance of architectural structures with different wireless
transmission/reception environments. Therefore, in a building structure with walls and slabs instead of open spaces, MEMS
sensors and data loggers were used as distance experiments where communication disturbance between the vertical slab
and the horizontal wall could actually be communicated.
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(Table 1) Specifications of accelerometer

Accelerometer channels

Integrated sensors 3 channels(X)Y,Z)
Measurement range 2~8¢
Accelerometer bandwidth DC to 1kHz
Resolution 20-bit
Noise density(+2 g) 25ug/V/ Hz
Non-linearity 0.1% full-scale
Og offset(2 g) +25mg(typ), +75mg(max)
Og offset vs 10.1mg/ °Cltyp),
temperature(+2g) +0.15mg/ °C(max)
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(Table 2) Maximum range of data logger

Setting  Power output(dBm)  Max. range(km)
Extended 16 2
Standard 10 1

Low 0 0.07
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(Table 3) Unit conversion

Power(mW) Power output(dBm)
1 0
10 10
100 20
1000mW = 1W 30dBm = 0db(W)
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(Table 4) Comparison communication distance

Hindrance = Spedfications(m)  Result(m)  Error(m)
Outdoor 1,000 80 920
Wall 50 16 -34
Slab 50 13 -37
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