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Vibration Suppression and Periodic Disturbance Rejection Control

Based on Multirate Sampling Control

o Hiroshi Fujimoto and Yoichi Hori, The University of Tokyo

Abstract: In this paper, novel multirate feedback controllers are proposed for digital control systems, where it is restricted that
the sampling period of the plant output is relatively longer than the control period of the plant input. The proposed controllers
achieve vibration suppression and disturbance rejection even in the semi-Nyquist frequency region. First, the continuous-time
vibration suppression controller is exactly discretized by the multirate sampling control based on the closed-loop characteristics.
Second, the multirate repetitive controllers are proposed both by the feedback and feedforward approaches. The proposed
controllers are applied to the settling and following modes of hard disk drive, and the advantages of these approaches are

demonstrated by simulations.
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Fig. 1: Two-degree-of-freedom control system.
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Fig. 2: Multirate Sampling control.
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z(t) = Acx(t) + beu(t) , y(t) = ccx(t) (3)
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Fig. 3: Multirate control with disturbance observer.
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Fig. 4: Feedforwad repetitive control
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Fig. 5: Hard disk drive.

Table 1: Parameters of the plant.

-~ carriage & Head suspension

Amplifier gain K, | 1.996 AV
Force constant Ky | 2.95 N/A
Mass M, | 6.983 g
Track pitch T, 3.608 pm/trk
Sampling time T 138.54 usec
Input multiplicity N 4

Mechanical resonance | wi, | 27 x 2.7 x 10° | rad/sec
Damping Cin 0.1

Controller
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---- Tustin
100 1
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Fig. 6: Frequency responses.
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