Modelling and Accurate Tracking Control of a Transfer Crane
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ABSTRACT: The most important thing in the container terminal is to handle the cargo effectively in the limited time. To achieve this object,
many strategies have been introduced and applied to. If we consider the automated container terminal, it is necessary that the cargo handling
equipments are equipped with more intelligent control systems. From the middle of the 1990's, an automated rail-mounted gantry crane(RMGC)
and rubber-tired gantry crane(RTG) have been developed and widely used to handle containers in the yards. Recently, in these cranes, the many
equipments like CCD cameras and sensors are mounted to cope with the automated terminal environment. In this paper, we try to support the
development of more intelligent automated cranes which make the cargo handling be performed effectively in the yards. For this plant, the
modelling, tracking control, anti-sway system design, skew motion suppressing and complicated motion control and suppressing problems must
be considered. In this paper, the system modelling and a tracking control approach are discussed based on two-degree-of-freedom (2DOEF)

servosystem design.
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Fig. 3 Pilot plant for experiment
Table 1 Specification of the plant model
Items Spec.
Scale 1/24
Trolley winding speed 0.150 [m/sec]
Crane speed 0.100 [m/sec]
Height of crane 1.013 [m]
Width of crane 1.010 [m]
Weight of spreader part
with container 0134 [kg]
Total weight of crane 1.060 [kel

Table 2 Estimated parameter values

Parameter Value Parameter Value
D, 10.598 [N - s/m] K, 148.587 [N/m]
D, 21311 [N - s/m] Jy 0530 [m - s?]
K, 185 [N-m/A] ! 1.010 [m]
K., 1.853 [N - m/A] l, 0.505 [m]

K, 69.989 [N/m]
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Fig. 5 Disturbance responses when the gain W= 10
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Fig. 6 Disturbance responses when the gain W= 100
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