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Model Predictive Control Strategy Based on Novel Sliding Mode Parameter Observers for Induction Motors
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Abstract: The rotor-related parameters of induction motors (IMs) , such as rotor self-inductance and mutual
inductance, change frequently in practice. However, the traditional offline measurement methods for these
parameters cannot reflect the real-time values, leading to the fact that the performance of the model predictive
control (MPC) methods based on the offline parameters is not high. In order to solve the problem,an MPC strategy
based on sliding mode (SM) self-inductance and mutual inductance observers was proposed to suppress the
performance degradation caused by parameter mismatch. The novelty is that the SM observers based on M-axis
current model and mechanical model are established, and the observed parameters are used for predictive
calculation. Considering the chattering phenomenon, a new hyperbolic tangent function was used as the switching
function, and the delay caused by using low-pass filters was avoided. The experimental results show that the
proposed SM observers are able to estimate the real-time rotor self-inductance and mutual inductance. Moreover,
the proposed MPC controller based on parameter observers has better steady-state performance, and the total
hormonic distortion(THD) of phase current is reduced by 16% compared to the traditional control strategy.
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Fig.1 Implementation diagram of the proposed novel

sliding mode rotor parameter observer
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Fig.2 MPC control performance based on offline parameters
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