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Abstract:

In view of the fact that white-box modeling cannot supply an accurate model due to the unavailability of accurate
parameters and that black-box model structure is unknown, this paper tries to implement a grey-box modeling of
hydraulic servo systems utilizing ODE parameter identification. A practical state space model of the system is first
constructed, and parameters that need to be estimated are then defined. Parameter identification is carried out utilizing
sine sweep data and the initial value problem approach (IVPA) based on trust region method (TRM) which is able to
handle the bound constraints on the parameters. Black-box transfer function models are also acquired utilizing
frequency response data to compare with the results of ODE parameter identification. Finally, extensive experiments
are performed to testify the quality of the identified models. Experiment results show that the proposed method for
identifying hydraulic servo systems based on TRM is able to handle parameter bounds effectively, which results in a
model that is not only physically reasonable, but also corresponds highly with the practical system.
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