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Frequency Response Data-based Resonant Filter Design for Disturbance Rejection
in Dual-Stage-Actuator HDD Benchmark Problem
Masahiro Mae*, Wataru Ohnishi, Hiroshi Fujimoto (The University of Tokyo)

Disturbance rejection of a Hard Disk Drive (HDD) enables a large amount of data storage in a recent information society. The

aim of this paper is to design a feedback controller which rejects disturbances in several frequencies for HDD. The disturbance

rejection is achieved using resonant filters which have a large peak in disturbance frequencies. The developed approach enables

the convex optimization of resonant filters using frequency response data of a controlled system. The disturbance rejection

performance of the optimized resonant filters is validated in a dual-stage-actuator HDD benchmark problem.
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Fig. 1. Hard disk drive with dual-stage-actuator [3].
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Fig.2. Block diagram of hard disk drive with dual-stage-actuator.
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Fig.3. Frequency responses of given open-loop systems.
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Fig.4. Frequency spectrum of output disturbances.
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Fig.5. Block diagram of resonant filters.
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Fig.6. Vector locus with initial resonant filter in Nyquist

diagram.
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Fig.10. Simulation results of dual-stage-actuator HDD bench-
mark problem. X, A, O denotes, without, with initial and with

optimized resonant filters.
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