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TABLE II
MATRIX DIMENSIONS

V. CONCLUSION

An input shaping algorithm for closed-loop discrete-time LTI
systems has been described in this paper. The algorithm was
experimentally veriÞed in a modiÞed HDD setup showing ex-
cellent agreement between theoretical (simulation) and actual
experimental results. It was shown that input shaping signiÞ-
cantly reduces targeting time andresidual vibrations compared
to an output response obtained using standard reference signals
such as steps. It was also shown that input shaping improves the
response of systems whether or not plant saturation is present.
Both the modeling and the reference signal shaping procedure
are computational inexpensive and could be implemented in the
Þrmware of a hard disk drive. This would allow adapting to vari-
ations due to tolerances in manufacturing and/or to changes in
operating conditions. In addition, the reference signal shaping
might signiÞcantly reduce seek-time, energy consumption, and
system vibrations during the seeking process in an HDD.

APPENDIX

SELECTED MATRIX DIMENSIONS

See Table II.
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