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Automatic Control of Anti-sway for Dock Loading and Unloading

Cranes Considering Load Swing Angle
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Abstract: To handle the low control accuracy and safety hazards in different states of controlling in the movement and dissipation
of loading and unloading cranes at the dock due to the sole consideration of vibration swing by neglecting load swing angle, a
method for automatic control of anti—sway of dock loading and unloading cranes considering load swing angle is proposed. The
problem of load swing angle during the control process being focused on, the dynamic characteristics of the crane were thoroughly
studied to find accurate control parameters, based on which a tracking differential controller was designed to track the real—time
state changes of the crane system at different stages, providing a reliable basis for subsequent anti—sway control. Combined with
delay control theory, a sliding mode controller was designed for different state changes, which effectively suppressed the swing of
the load by accurately controlling the movement of the crane. The experimental results show that the proposed method not only
accurately tracks the displacement of the crane trolley and the load swing angle, but also has high displacement control accuracy
and good anti—swing effect.
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