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Analysis of Uncertainty of Modal Parameters
Identification based on Bayesian Method

WANG Jun, DENG Hua-xia, ZHANG Jin, YU Lian-dong

(School of Instrument Science and Optoelectronics Engineering, Hefei University of Technology, Hefei 230009, Anhui, China)

Abstract: Vibration modal analysis and modal parameters identification are important for dynamic
testing. Modal parameters are essential for the model updating, response forecasting, system health
monitoring and vibration control. However, the uncertainty analysis of dynamic testing, especially for
modal parameters, is inadequate. In this paper, the corresponding relationship between time domain
data and frequency domain data is established by using fast Fourier transform (FFT) based on
Bayesian method. According to the response data of multiple modes in the resonance frequency band,
the most probable value and the uncertainty of modal parameters identification are obtained. In the
modal experiment of solid supported beam, the acceleration transducers were used to collect vibration
data of system under ambient excitation. The modal identification and the most probable value of
modal parameters were obtained by Bayesian method. The total uncertainty and uncertainty
component of modal parameters identification were analyzed systematically by using the most probable
value and instrument calibration report.
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