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ABSTRACT

In servo systems such as the computer hard disk, surface mountiong device and robot manipulators, the

high precision and high speed are increasingly demanding. In these examples, the repeatable errors exist

and the repetitive controller removes these errors cffectively by

adding signals calculated from the

previous cycle errors to the existing feedback controller. The experimental results of the position tracking

control and contact force control show that the. repetitive control effectively improves the precision of

mechanical servo systems.
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Repetitive Controller G (z'')
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Fig. 1 Discrete repetitive control system
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Fig. 3 Schematic diagram of the force control

system
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Fig. 4 Contact force under PD control
(experiment)
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Fig. 5 Contact force under modified repetitive
control (experiment)
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Repetitive Controller G (z™')
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Fig. 6 Proposed repetitive control system of
the HDD
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Fig. 7 Measured FFT of PES (with an addition
of 90Hz RRO error)
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Fig. 8 Measured time response of PES(with an
addition of 90Hz RRP error)

o 29

Ao

{11 S. Hara, Y, Yamamoto, T, Omata and M.
Nakano, "Repetitive Control System : A New
Type Servo System for Periodic Exogenous
Signals”, IEEE Trans. on Automatic Control,
Vol.33, No.7, 1988

[2] M. Tomizuka, T. C. Tsao and K. K. chew,

Domain Analysis and

"Discrete Time

Synthesis of Repetitive Controllers,” Proc.
Amer. Contr. Conf., pp. 115-120, 1988.

[3] M. Tomizuka, "Zero-Phase Error Tracking
Algorithm for Digital Control,” Trans. ASME,
J. Dynam. Syst., Meas., Contr., vol. 109, no. 1,

pp. 65-68, 1987.

-465-

{41 K. K. Chew, and T. Tomizuka, “Digital '
Control of Repetitive Errors in Disk Drive
Systems,” IEEE Control Systems Magazine,
10(1):16--20, January 1990.

D. Jeon and M. Tomizuka, “Repetitive
Contact Force Control with a Compliant End
Effector,” Control of System with Inexact
Dynamic Models, pp 117-123, ASME, 1991.

(6] A=, UL, “HE A& 0|83 Hay x)
of", @=xAHDFENA, A 13@, A 43,
ppl22-128, 1996

(71 A=, YL, “3l= g2z =golne] wix
FF 22 A, d=FH LTSI A, A 139, A
5%, ppl31-138, 1996

[5]



