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Abstract: A robust nonlinear model predictive control strategy, with guaranteed input-to-state stability and finite Lo-
gain, is proposed for multi-variable Hammerstein systems subject to unknown but bounded disturbances and constraints
on the state and control. Based on Ho, control laws of the multi-variable linear subsystem of the Hammerstein model,
the solution errors of the nonlinear algebra equation are predicted over a receding horizon. Then the predictive control
actions are computed by online optimization. Using the concepts of input-to-state stability and L2-gain, some sufficient
conditions are established to guarantee the robust stability and L2-gain properties of the closed-loop system with respect
to the disturbance signal. This implies that the closed-loop system not only satisfies the constraints but also has robustness
with respect to the disturbance input and the solution errors. Finally, the example of industrial polypropylene multi-grade
transition control is used to illustrate the effectiveness of the strategy presented here.
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Fig. 3 Control input profiles of the grade transition process
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Table 1 Three grade specifications and constraints of transition process

FRSHME MI/(g/10 min) Et1% T/IK C,/% Cm2/Cml%
A 2.7 — 343.15 0.050 —
B 39 — 343.15 0.330 —
C 10 2.4 343.15 0.236 1.99
AL B [2.4,42.0]° — [341.15, 345.15] [0.02, 0.35] —
[2.0, 45.0]° — — [-0.1,0.10]4 —
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Table 2 Transient times of grade transition by the
two schemes
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Table 3 Square sum of control deviations by the two
schemes

PIFPSENE  T/K
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