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In pulse-width modulation (PWM), commonly used in motor control, varying
both the pulse width and its position can stabilize unstable zeros that arise during discretization.
This indicates that perfect tracking control can be achieved using a feedforward (FF) controller
based on a stable inverse model. However, specific design methods for this approach have not been
sufficiently explored. Therefore, this study proposes a detailed design method to achieve perfect
tracking control and applies it to the high-speed and high-precision angular control of a Galvano
scanner used in laser processing machines. The control performance was evaluated through
experiments. The results demonstrated that the proposed method enhanced tracking performance
comﬁared to zero-phase error tracking control, a well-known FF controller design method for systems
with unstable zeros.
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