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Modal Multirate Feedforward Control for Robust Performance
of Track Seeking in Dual-Stage-Actuator HDD Benchmark Problem
Masahiro Mae (The University of Tokyo)

Track seeking control of the magnetic-head positioning system in Hard Disk Drives (HDD) is fundamental for reducing read

and write times as well as increasing data storage capacity. The aim of this paper is to design a multirate feedforward controller

based on mode decomposition to improve the robust performance of track seeking in HDD. Compared to conventional single-rate

and multirate feedforward control, the intersample behavior and robust performance against modeling errors can be improved by

the multirate feedforward controller based on mode decomposition. The control performance is validated by a dual-stage actuator

HDD benchmark problem in track seeking control.
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Fig. 1. Hard disk drive with a dual-stage actuator.
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Fig.2. Block diagram of track seeking control in a hard disk drive
with a dual-stage actuator.
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Fig.3. Time-series signal of disturbances.
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Fig.5. Frequency responses of VCM.
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Fig.6. Continuous-time 6 order polynomial trajectory reference
and its derivatives. (), (O), and (X) show sampling points every
%TS, %TS, and gTS, respectively.
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Fig.7. Output y. in multirate feedforward control using additive
decomposition without disturbances.
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Fig.8. Error e in multirate feedforward control using additive de-
composition without disturbances.
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Fig.9. Output y. in multirate feedforward control using additive
decomposition with disturbances.
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Fig. 10.  Error e in multirate feedforward control using additive de-
composition with disturbances.
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Fig. 11.

Output y, in multirate feedforward control using multi-

plicative decomposition without disturbances.
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Fig.12.  Error e in multirate feedforward control using multiplica-

tive decomposition without disturbances.
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Fig. 13.

Output y. in multirate feedforward control using multi-

plicative decomposition with disturbances.
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Fig. 14.  Error e in multirate feedforward control using multiplica-

tive decomposition with disturbances.
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