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Abstract : In this study, a high-sensitive smart wireless sensor based on an Imote2 sensor platform is developed for
structural health monitoring of harbor structures. To achieve the objective, the following approaches are imple-
mented. Firstly, the smart wireless sensor based on the high-performance Imote2 sensor platform is designed to
measure acceleration with high sensitivity from structures. Secondly, embedded software is designed for autono-
mous structural health monitoring. Finally, the performance of the smart wireless sensor is estimated from

experimental tests on a lab-scaled caisson structure.
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Fig. 1. Design of High-performance Smart Wireless Sensor.

2.2 SSeL-A MM BE

7HAE ASS AT = (1) A 57
F 7SS 9 kg W9, ) A IR, (3) o=
(4) Anti-Aliasing ¥, (5) A/D HABE] Q] Hall'5-2
A7 Eojok Fr}. AnbH o7 ER2E Ed] 4
o9 G ERE TS AZE] & 1l

SF

Imote2 (IPR2400)

lm w
0_L4

l'_l

e

O

]_

_t.u

_>i OH‘
ot
ol

AR
e A

Fig. 2. Prototype of Smart Wireless Sensor.

Table 1. Comparison of Features of Imote2 and Acc-SSN by Park et al.(2010)

Feature Imote2 Acc-SSN
Clock Speed (MHz) 13 - 416 16

Active Power (mW) 44/570 at 13/416 MHz 23/46 at 8/16MHz

Program Flash (Bytes) 32M 128K
RAM (Bytes) 256K + 32M external 4K + 32K external

Radio Frequency (MHz) 2400 2400

Data Rate (kbps) 250 250

Outdoor Range (m) 30 100

Power of Radio (mW) 52/59/0.06" 149/165/0.03"

(*): When Transmitting, Receiving and Powered-Down
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Table 2. Specifications of an ICP-type and Two MEMS-type Accelerometers

Feature PCB393B04 ADXL203 SD1221
Measurable Range (g) +5 +1.7 +2
Sensitivity (mV/g) 1000 1000 2000
Operating Voltage (V) 18~24 3~6 4.75~5.25
Operating Current (mA) 2~8 0.7~1.1 8~10
Noise Density (ug/./Hz) 0.3 110 5
Typical Band Width (Hz) 0.02~1700 0.5~2500 ~400
Cost (USD) 900 20 300
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Fig. 3. Experimental Setup for Performance Evaluation of Three
Accelerometers.
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Fig. 4. Time and Frequency Responses from Three Accelerometers.
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Fig. 5. SSeL-A Sensor Board for Acceleration Measurements.
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