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Reference Position Shaping to Reduce Residual Vibration of Gantry Crane Model

Carrying Uncertain Payload
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Abstract

A gantry crane consists of drive train, cable, reel and carrying payload. A main problem, found in
control system design for the gantry crane, is oscillation of carrying payload due to movement of the
driven train and uncertain payload. Due to this reason, we propose using input shaping technique to

reduce the residual vibration. Principle of the input shaping technique is to adjust reference position by
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convoluting between the reference position and a properly designed impulse sequence, causing the
cancellation of residual vibration. The impulse sequence and its time interval are designed from natural
frequency and damping ratio of the system. Carrying uncertain payload directly affects the accuracy of the
natural frequency and damping ratio of the system. However, this effect can be improved by increasing
robustness against uncertainty of the natural frequency and damping ratio. This work compares
experimentally the performance of three input shaping techniques namely unshaped, ZVD input shaper
and ZVDD input shaper. The gantry crane model in this work consists of a pendulum, a cart and a mono-
carrier. At the tip of the pendulum, there is a coin carrying box, representing uncertain payload of the
system. The objective is to make the payload track a square wave signal with minimum residual vibration.
We compare the oscillation of two cases: when the pendulum has no payload and when the pendulum
carries uncertain payload. Experimental results show that the ZVDD input shaper is the more effective in
residual vibration reduction in both cases than the unshaped and ZVD input shaper.
Keywords: Vibration reduction, Input shaping, gantry crane.
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