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PI or PID controllers are widely used in servo
motor control nowadays. However, most PID gains
are determined by simple formulas which cannot
satisfy  the and

requirements of robustness
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performance simultaneously. This study proposed a
new PID gain tuning method which considers the
performance of time and frequency domains at the
same time. While minimizing the integral of squared
errors, the proposed method also imposes frequency
domain constraints. Using the frequency shaping
technique, the proposed method satisfied the need for
the user specified phase margin and maximized the
bandwidth of the system. Therefore, both robustness
and performance were explicitly taken into account.
Graphic user interfaces were designed to facilitate the
whole tuning process. Experiments were conducted in
the position and velocity loops of a servo motor from
Faulhaber. The results showed that a better

performance was achieved in comparison with the

Faulhaber’s auto-tuning algorithm.
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