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Abstract

Two approaches are taken in this paper to minimize the propagation of writing error in the Self-servo Track

Writer (SSTW): estimation of the absolute head position and feedforward filter design using the Position Error Sig-

nal(PES) in the previous track. To improve the estimation of the head, Kalman filter is designed and removes the

effect of sensor noise in PES. For the feedforward filter design problem, two kinds of transition matrix are derived

which can describe the propagation characteristics of SSTW. To verify the matrix, a feedforward filter is designed

based on the matrix. Simulations results verify the effectiveness of two suggestions: accurate head position estimation

using Kalman filter and feedforward filter design based on the transition matrix.
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Fig.1. Self-reproduction in Self-servo Track Writer
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Table 1. Definition of Symbols

y Absolute position of the head
Ay Position error from the ideal circle track
I3 Sensor noise in Position Error Signal
uff Feedfoward control input
d Torque disturbance
r Repeatable runout (RRO) w/ flutter noise
e Position Error Signal (PES)
n(subscript) nth track
ref(superscript) | Reference signal
KF (superscript) | related with Kalman Filter
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Fig.3. Frequency Response of VCM Model
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Fig.4. Frequency Response of Controllers

Noise data in frequency domain
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Fig.5. Frequency Characteritics of Disturbances
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Fig.2. Block-diagram of Benchmark Simulation
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Fig.7. Transitions of 30 of PES and Head Position
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Fig.8. 30 of PES and Head Position with the gain 1
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