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Identification of Structural Modal Parameters Using
RSS-QPSO Algorithm

CUI Jingyuan , YANG Jie, CHENG Lin, XU Xiaoyan , CHEN Shiyi

(Institute of Water Resources and Hydro-electric Engineering, Xi’an University of Technology,
Xi’an 710048, China)

Abstract : When using the intelligent optimization of modal parameter identification method for the modal identifica-
tion of multi-DOF systems, it is easy for calculation to fall into a prematurely converge and a local optimum. The improved
search-ability algorithm needs multiple iterations to ensure the necessary accuracy of the result. The time-frequency analysis
method converting multi-modal signals to single-modal signals has its own defects. Therefore, based on modal independence
and traditional modal parameter identification methods, a modal parameter identification method of “reducing search space
with quantum-behaved particle swarm optimization” (RSS-QPSO) algorithm is proposed. Combining numerical examples
and cantilever beam experiments, the recognition results of RSS-QPSO and QPSO are compared. The recognition results of
RSS-QPSO, ecigensystem realization algorithm (ERA), stochastic subspace identification (SSI), and peak picking algorithm
(PP) are compared under different noise environments. The research results show that RSS-QPSO can overcome premature
convergence and local optimization problems in a certain extent; the frequency and damping ratio recognition accuracy of
RSS-QPSO is higher and its robustness is higher; the accuracy of mode shape recognition is slightly lower, but its robustness
is better.
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