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For the aim of motion control, we have studied on model precitive control
strategies that have an ability to estimate and cancel disturbance without additive mechcanisms such
as disturbance observer. Predictive Functional Control (PFC), which is a model predictive control

(MPC), 1is mainly addressed in this research. Generally speaking, PFC does not require the
state-estimator. However, to estimate disturbancce and cancel it indirectly, we intendedly
introduced the prediction-type estimator as an internal model in PFC, constructed an augmented
system, and derived the optimal control law. The PFC with such structure is abbreviated as PFC_EBIM.
We applied PFC_EBIM to a position control problem of a mechatronics servo system. We experimentally
confirmed that the designed PFC_EBIM efficiently estimated and canceled disturbance such as
friction and improved the tracking performance.
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RISE = /fOT e(t)2dt.
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Control method Reference
Rectangular Sinusoidal Trapezoidal
IAE RISE IAE RISE IAE RISE
PFC EBIM 13.85 22.69 21.22 11.79 10.82 6.45
PFC 27.73 23.13 32.14 17.49 26.98 14.59
P-PI 16.53 22.81 29.28 16.24 15.44 9.01
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[1] J. Richalet and O’Donovan, Predictive functional Control: principle and industrial applications, London,
England, Springer-Verlag, 2009.
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