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New Trend in Digital Motion Control

Hiroshi Fujimoto (Nagaoka University of Technology), Yoichi Hori (The University of Tokyo)

Abstract- In this paper, new trend in digital motion control is described. Especially, multirate two-
degree-of-freedom controllers are introduced, where it is restricted that the sampling period of plant output
is longer than the control period. The proposed controllers assure perfect tracking control (PTC), perfect
disturbance rejection (PDR), and perfect state matching (PSM) at M inter-sampling points. The proposed
approaches are applied to the position control of servomotors, hard disk drives, and visual servo systems,
and the advantages are demonstrated. Finally, future themes of digital motion control are mentioned.
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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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Fig. 3: Basic structure of TDOF control.
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Fig. 4: Implementation of the proposed controller.
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Fig. 5: Multirate control with disturbance observer.
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Fig. 6: Experimental results of PTC for servomotor
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Fig. 8: Simulation results of PTC for HDD
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Fig. 9: Experimental results of PTC for HDD
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Table 1: Experimental seeking-time.

PTC | ZPETC | Conventional
1trk | 3.17T | 3.77T, 4.14T,
6trk | 8.667, | 9.57T% 14.07%

Fig. 10: Two-link DD robot with camera.
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Fig. 11: Visual servo system.
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Fig. 12: Experimental results of PDR for visual servo sys-
tem.
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