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Steady-state analysis and feedback correction
of model predictive control for integrating process
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Abstract: The control of multivariable integrating process has always been a difficult issue in model predictive control
for both the academic researches and applications. The existing researches pay more attention to the algorithm design
rather than to the theoretical analyses. This paper starts from the balance of the control input for the integrating process,
and applies the compatibility principle of linear algebraic equations to determine whether the set-points are reachable,
establishing a theoretical basis for the double-layered predictive control. The poor control performance of model predictive
control (MPC) in model mismatch is analyzed, and a compensation factor is employed for updating the algorithm so that it
can be used to control the integral process with model-plant mismatch. Simulation results validate the effectiveness of the
improved algorithm.
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Fig. 1 Output curves of integrating process
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Fig. 2 Input curves of integrating process
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Fig. 8 Iterative computation algorithm for

integral output’s slope
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3.3 FEEHIE I (Dynamic control algorithm)
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34 XUZEHTIE AT P B (Excuting proce-

dures of double-layered predictive control)
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R 1E S & (Feedback correction strategy of
double-layered model predictive control for
multi-variable integrating process)
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41 MR EF K15 E 4 Hr(Simulation and

analysis under model-plant mismatch)
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Fig. 9 Output curves of process with model-plant mismatch in

stable subsystem
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Fig. 10 Prediction error curves of process with model-plant

mismatch in stable subsystem
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Fig. 11 Output curves of process with model-plant mismatch

in integral subsystem
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Fig. 12 Prediction error curves of process with model-plant

mismatch in integral subsystem

4.2 &R T B0 ) R R IE 3R & (Feedback

correction strategy for integrating process)
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Fig. 13 Output curves of process with compensation factor
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