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A Study on the Sway and Position Control of the Container Crane

Jong-Duck Hong

Abstract

The container crane is the key equipment of a port automation. As we know, the
container crane system operated by a skilled driver is used for moving a container to the
target positoin as quick as possible without any sway. But there is unavoidable swing
motion of a moving container duc to the acceleration and deceleration of trolley  which
cause the serious safety problem to men and the given system Automation of a container
crance system is required to reduce the operational cost and to solve the safety problem

In this paper, we will introduce the dynamic characteristic equations to depict a
container crane for the automation system. Then, an optimal controller of LQ
regulator and a fuzzy controller based on expert’s experiences are made for the
automatically operated crane system moving a container to the given position
within the allowable time and minimum swing. The performance of both controllers
are compared through the computer simulations to use the real system. The results
show that two controllers have the similarly good function for the quick movement
of a container to the given position with stable boundary sway angle. So both

contorllers are possible to apply the real control system of container crane.
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Fig. 2.1 Structure of the container crane

2.2 ZHIOlH Fole] 2F AlAH

>

Aelolv Zyle] &3 A48l Fig. 229 zbo] b 4 ik &4 Aol
ool 3= Qhe] Aefo] Alel(anti-sway system)©] A 2] ]
%5.01'*11 i Qb g Adol HAbE X edv] wiite] iz =}

Alej & dakar it

'\
—1> _2
EE

>4

rE_.

4>4

—‘1—‘

r:Q

L

l

Ajlo

_Cl

T el &4

PLC
Operator's N
console | A
I 4 A
ORIVE
MOTOR
GEAR
BOX
ROPE
DRUM
l Trolley
pasiton

l: TROLLEY l

Sway

angle

Contaner

Fig. 2.2 Schematic diagram for the container crane operation system
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Fig. 2.3 x-y coordinate system of the container crane system
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Table 1 Parameters of the container crane system

Description value
m Weight of the container 45100 [kgl
M Weight of the trolley 9075 [kg]
1 Length from the trolley to the container 10 [m]
g Gravitational acceleration constant 9.8 [m/s]
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Fig. 4.5 Block diagram of the container crane systme with the fuzzy controller
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Table 2 Rule of the fuzzy control
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Fig. 4.1 Simulation results using the optimal and fuzzy control method to reference
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Fig. 4.2 Simulation results using the optimal and fuzzy control method when the disturbance is applied
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Fig. 4.3 Simulation results using the optimal and fuzzy control method when the reference is changed
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