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Parameter Estimation of Vibration Mechanics Model
Based on Modulation Function

CHEN Yuning' , WU Jianmin', TIAN Yang’

(1. School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science , Shanghai 201620, China;
2. School of Mechanical Engineering, Shenyang Ligong University , Shenyang 110159, China)

Abstract; In order to improve the accuracy of vibration mechanics model, the dynamic parameters were studied. Based
on the classical system mechanics model, the dynamic model was reconstructed by series expansion in the domain of
definition. The differential problem was transformed into an integral equation about the acceleration by using the partial
integral method and introducing the modulation function, so that the obtained acceleration information can be used as the
input. The stiffness and damping values were estimated by the least square method, Jacobian orthogonal series was used
to express the unknown force, and the estimation of all parameters of the dynamic model was realized. The accuracy of
the proposed estimation method was verified by comparing the estimation results with the experimental data. This method
can realize dynamic modeling under unknown parameters and has certain engineering application significance.
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Figure 1  Dynamic system model
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Figure 2 True value of acceleration
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Figure 3  Estimation method validation process
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Figure 4 Comparison of real and estimated speed
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estimated displacement
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