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Sensor fault location method based on cumulative residual contribution rate

An Xing, Liu Gang, Zhang Liangliang, Li lili
(School of Civil Engineering; Key Laboratory of New Technology for Construction of Cities in Mountain

Area, Ministry of Education, Chongqing University, Chongqing 400045, P. R. China)

Abstract ; In order to accurately locate the fault sensor position in the structural health monitoring system, a
sensor fault localization method based on the cumulative residual contribution rate is proposed. Based on
the basic principle of principal component analysis, the data collected by the sensor under the vehicle load
or the ground pulsation excitation are divided into the main element space and the residual space, and the
fault is detected by SPE statistic. Furthermore, the residual contribution value is further deduced, and the
cumulative residual contribution rate index is proposed. It improves residual contribution graph, also
improves the accuracy of fault location. And sensor fault location is extended to simultaneously locate two
fault sensors. The numerical simulation results show that the principal component analysis can accurately
identify the four kinds of common sensor faults. The cumulative residual contribution rate not only better
locates the single sensor fault, but also accurately locates the faulty position when the two sensors fail
simultaneously.
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