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Study on Mode Selection depending on Reference Signal in Multirate Feedforward Control
based on Modal Form with Application to Two-Inertia System
Masahiro Mae*, Wataru Ohnishi, Hiroshi Fujimoto (The University of Tokyo)

Multirate feedforward control achieves perfect tracking control in longer sampling periods when the plant model becomes

higher order. Therefore, multirate feedforward control based on the modal form is proposed and has a degree of freedom with

mode selection. The relationship between the reference signal and the mode selection with application to a two inertial system

is considered.
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Fig. 1. Block diagram of tracking control. The continuous-time

system G, is controlled by the discrete-time controller F with sam-
pler S and holder H. The objective is to minimize the continuous-
time error e(?).
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Fig.2. Block diagram of state trajectory generation and multirate feedforward control based on modal form. z, S, H, and

L denote e*”, sampler, holder, and lifting operator [14], respectively.
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Fig.3. Photograph of the two-inertia system motor bench.
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Fig.5. Block diagram of two-inertia system.
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Table 1. Parameters of two-inertia system motor bench.
Jn | 1.03x 1073 kgm? Ji | 0.870x 1073 kgm?
Dy | 8.00x 1073 Nms/rad || D; | 1.71 x 1073 Nms/rad
K 99.0 Nm/rad
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Fig.6. Bode diagram of two inertia system motor bench. Sin-
glerate feedforward controller (SRFF) and Multirate fedforward
controller (MRFF) are designed with 4th order system G, (——),
respectively. Multirate fedforward controllers based on modal
form (Mode 1 and Mode 2) are designed with 2nd order system
Gie (= =)and Gy, (-+-+- ), respectively.
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