H19% HoM HTENMRERRSAR Vol. 19 No.6
2009 F 6 A COMPUTER TECHNOLOGY AND DEVELOPMENT June 2009

E T L& ERIBMEN ICA BT RIZE RS

2 AL LPHL KRR g2
(1. B#XFE A5 /E SR, L 200072;
2. FREWMAYE KFR, HRAFZ25H55EA, A K BNA LAM 808-0135)

B B OAONMENAEAPFRT I RN RE. HAAMSARGE . ERERBME S5 LBOTREH TS
AR, BRSPS UE B SN TR MR BHE , X e 4h 74048 : KUK IR B R . ARG RS LS 53
Hr (ICA) ST IE AR I7 R A4 AR A0 5UHE UR B R MOARIE AR . XA RET LUARIST R 20 NEREAR. B
e, X MEHE RG] AR VA PR R AR O, RE M IBL RF AL RHT T 2B EAME, CaRKEHE
Si7E A ARBRAE AN TR/ T RBRT THRHER , RO RR T 2T ORI E.

KR TR RBE R M AT R W R G
RES S TP393 X REARIARG A X EHS:1673 - 629X(2009)06 — 0001 ~ 04

A Bridge Diagnosis System Based on Wireless Sensor Network and
Independent Component Analysis

CHENG Jia', ZHI Xiao-li', OGAI Harutoshi®
(1.School of Computer Engineering and Science, Shanghai University, Shanghai 200072, China;
2. Graduate School of Information, Production and Systems, Waseda University,
Kitakyushu — shi, Fukuoka, 808 — 0135, Japan)

Abstract: The aim of this paper is to develop a bridge diagnosis system for daily bridge maintenance. The system includes the technology
of wireless sensor network, signal processing, and structure analysis of a bridge. Collect the vibration data caused by external force such
as wind pressure, water flow, running vehicles and etc. through wireless sensor network and then use independent component analysis
(ICA) and spectral analysis to analyze the data for extracting character frequency. The diagnosis technology is developed to understand
the phenomena like deterioration and corrosion of a bridge through the measurement result. So the diagnosis system can evaluate the

health condition of a bridge and conduct a comprehensive deliberation on repair and reinforcement work. Applied this diagnosis system to

field experiments at Kokura, Kitakyushu city in Japan and successfully extracted the character frequency of the bridge pier.
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