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ABSTRACT

This paper presents a method for estimating the vibration quantity and designing a controller
using a PSO algorithm for controlling the uncertainties of tracking actuator and disk reflectivity. After
estimating the vibration quantity of an actual tracking loop through measurement, the proposed method
calibrates the estimated vibration quantity by additionally reflecting the effect of the uncertainties. A
minimum tracking loop gain can be appropriately modeled using the estimated vibration quantity. It
can be applied to an He objective function to efficiently attenuate the tracking vibration and also to
an objective function that prevents the tracking loop gain from becoming larger than necessary. An
optimal tracking controller can be designed by minimizing the complementary objective functions using
a PSO algorithm. The proposed estimation and design method is applied to a DVD track-following

system and verified experimentally.
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Fig. 6 The estimated tracking vibration quantity on
DVD 12X
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Fig.7 The tracking vibration quantities estimated by
the proposed method (a) and the loop gain
adjustment method (b)
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Fig.8 The Bode plots of the minimum tracking
loop function (a) and IX(s)/e,,. (b)
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The Bode plots of the designed tracking loop
function (a) and the minimum tracking loop
function (b)
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Fig. 10 The tracking error before and after applying
the designed tracking controller
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Fig. 11 The Bode plot of the tracking error after a
designed controller is applied
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