53

@ e
FRALIFE o] &3 HHlol ZYU A28l A A o]

A EEH AAE AR A Aol AA

@ - FHFE - LA FAUN . Ay

Design of a Fuzzy Controller for Position Control and Anti-Swing in
Container Crane Systems Using Genetic Algorithms
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Abstract

In this paper, we design a GA-fuzzy controller for position control and anti-swing at the
destination point. A genetic algorithm is used to complement the demerits such as the difficulty of
the component selection of the fuzzy controller, namely, scaling factors, membership functions and
control rules. Lagrange equation is used to represent the motion equation of trolley and load in
order to obtain mathematical modelling. Simulation results show that the proposed control
technique is superior to a conventional optimal control in destination point moving and

modification,
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Fig. 1. Schematic diagram of a crane
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Fig. 2. Proposed GA-fuzzy controller
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Table 1. Simulation parameters

Parameters Values
FY71E % (g) 9.8 [m/sec?]
EgT FF M) 2.0 [ke)
o] 4% (Mp) 3.5 [kgl
gxeol Zol () 0.5 [m]
7t 4 o} & A (Br) 2.0 [N - sec/m]

Table 2, Initial Parameters
Parameters Values
Population size 40
Number of generation 100
Crossover rate 0.85
Mutation rate 0.01
Table 3, Optimal scaling factors
GE GCE GU
Crane 4.843871 0.010000 5.256223
Table 4, Optimal fuzzy rules
- Ae N Z P
P P P
Zz Z z N
P N N N
Table 5. Optimal width values of membership
functions
N Z . P
e 1.193548 1.387096 2.032258
Ae 2.612904 3.000000 2.741936
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