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A study of Self-Tuning PI Speed Controller Based on Fuzzy for Permanent
Magnet Linear Synchronous Motor
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ABSTRACT

Servo system has commonly adapted PI controller with fixed gains, because of its simplicity and determinative
relationship among the parameters. The fixed gains PI system may be applied well to some operation conditions,
but not non-linearities, complex and time variant operation conditions. For solving these problems, another
conventional method, “variable gain schedule according to speed”, is published. The value of gain is determined
according to the absolute value of the mover real speed.

In this paper, FSTPIC(Fuzzy Self-Tuning PI Controller) is proposed based on various experiences to rapidly
reduce speed error and to secure a good speed response characteristics. The effectiveness of proposed
algorithms is demonstrated by comparing to two conventional gain systems via 4-quadrant operation.
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Table 5 The experimental results
L05[mvslell 4 350[mm]

45 23
SHFE [%] 10 5 5
7+ AJzE 255 235
leycle &7AAIZE | [ms] 900 870
settling time [ms] 50 50 10
HE Kp ol%  |[rad/secl| 250 200~300
HE T, o5 [ms] H 20~50
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