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Abstract

This paper presents a novel cargo system adapted for a sea port subjected to severe
time-varying tide. The proposed system can perform loading or unloading by using a sort of
hydraulic elevator associated with real-time position control. As a preliminary phase, a
small-sized model of the cargo system is designed and constructed The model consists of
three principal components ; container palette transfer(CPT) car, platform with lifting colurmns
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and cargo ship. The platform activated by the electro-rheological(ER) valve-cylinder is actively
controlled to track the position of the cargo ship subjected to be varied due to the
time~varying tide and wave motion. Following the derivation of the dynamic model for the
platform and cargo ship motions, an appropriate control scheme incorporating time sequence and

is formulated and implemented. Both the

simulated and the measured contro] results are presented to demonstrate the effectiveness of

62
PID(proportional -integral-derivative) ~controller
the proposed cargo system.
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Fig.1 Schematic diagram of the proposed
cargo handling system
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Fig.2 Geometry of a cylindrical ER valve
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