M - IS -

=3 A ofof

NAEIZE ==X H 13 2, &l 1

=2 2007. 1

et AP

—

A ol

A Study on the Tracking Control of a Transfer Crane
Observer Design and Experimental Study
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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', 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. And, we
design the tracking control system incorporating an observer based on the 2DOF servosystem design approach to obtain the
informations of the states. The experiment results show the usefulness of the designed control system.
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Fig. 2. A schematic diagram for analysing system dynamics.
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Table 1. Specification of the plant model.

s ] - e o Items Spec.
Bz 9AYe] FFIET AoIAE WASK Rolrk e 7
°12& ZRIM BT A (robust servo problem)Zhal et 53] Trolley winding speed 0.150 [mysec]
Aol 2748R AR AAEiolA B 9 ofel 3} Crane spect 0270 frsee]
Suel QO ool Fusls AuA Aol eight of orane 003
. Width of crane 1.010 [m]
‘ 3 Q" distance Weight of spreader part 0.134 [ke]
: ;M o Sensors with container ’ g
. Total weight of crane 1.060 [kg]
container
& .
anti-sway E 2. 534" seE.
system Table2. Estimated parameter values.
(moving
-mass Parameter Value Parameter Value
type) D, 1.3899 [N - s/m] K, 0.0059 [N/m]
e 2
T~ owns & D, | 208848 [N - s/m] 7. 0.3975 [m - %]
encoders K 0.1910 [N - m/V] / 1.010 [m]
K 0.1910 - m/V l, 0.505 [m
EEERLEEE N B DR d N - mV] (m]
Fig. 3.Pilot plant for experiment. K 9.857<10 [N/m]
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