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Simulation Analysis of Parameter Estimation and Spatial Location
Identification of Memoryless Nonlinear System

XU Fei, HU Xuemin
(School of Automotive Engineering, Yancheng Institute of Technology, Yancheng Jiangsu 224051, China)

Abstract; A zero-memory nonlinear system is considered in this paper. Firstly, the nonlinear restoring force is treated as external
loads and used together with input force and output displacement to form a general multiple input single output system. Then an
improved parameter estimation method, which is suitable for nonlinear elements presented at any spatial location, is presented. Fi-
nally, based on ‘Reverse Path’ method and multiple coherence function, random excitation and response data are used to identify
the spatial location of nonlinearity. Two numerical simulations are used to verify the presented approach. The results indicate that
the presented approach works well for calculating the forced response, as well as for identifying the nonlinear location and estimat-
ing the nonlinear parameter.

Keywords : nonlinear system; forced response; spatial location identification; parameter estimation
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