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Abstract: Model predictive control (MPC) as an advanced process control method are widely applied to many indus-
trial processes. The performance of the MPC controller may gradually decrease due to various reasons. To solve the
problem that the performance of the model predictive controller decreasing in real applications, a performance assessment
and self-healing method for the model predictive controller based on the integral squared error (ISE) and total squared
variation(TSV) index is proposed in this work. First, the integral squared error (ISE) and total squared variation (TSV)
index are proposed to evaluate the performance of model predictive controller and then the ISE-TSV indicator is converted
into a linear matrix inequality form according to the process constraints. After that, a self-healing method for MPC con-
troller based on the time domain MPC inverse property is derived to resume the MPC controller performance and improve
its on-line robustness. Considering that the controlled object contains uncertain terms and the range of model mismatch
is in an interval, the parameters of the MPC controller are updated with the proposed self-healing algorithm to make the
optimized controller parameters have stronger robustness. The application results with the proposed method in the linear
double inverted pendulum model predictive control experiments have verified its feasibility and effectiveness.
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