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Abstract In this paper,

we design a GA-fuzzy

controller for position control and

anti-swing at the destination point. Applied genetic algorithm is used to complement the

demerit such as the difficulty of the component selection of fuzzy controller, namely, scaling

factor, membership function 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 i1s superior to a conventional optimal control

in destination point moving and modification.
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Fig. 1. Container crane system
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Fig. 2. Proposed GA-fuzzy controller
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Fig. 3. Auto-turning of fuzzy component using
genetic algorithm
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Table 1. A simulation parameters of the crane system

Parameters Values
FHENHER (G 9.8 [m/sec’]
EZq A% (M 2.0 [kel
e Ha (M) 3.5 [kel
229l Aol () 0.5 [ml]

St AnbR Al (B) 2.0 [N - sec/m]
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Table 2. Initial parameters

Parameters Values
Population size 40
Number of generation 100
Crossover rate 0.85
Mutation rate 0.01
Table 3. Optimized scaling factors
GE GCE GU
Crane 3.554839 0.332258 7.421936
Table 4. Optimized fuzzy rules
e de N zZ P
P Z P
P Z N
P N N

Table 5. Optimized width values of membership

function
N Z P
e 2.096774 3.000000 1.967742
de 2.096774 1.064516 | 3.000000
0.94 -
0.92 ,——/
0.9
g oss
£ 086
0.4
0.82
038
0 20 10 60 80 100
Generation

Fig. 4. Fitness
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Fig. 5. Simulation results (Case 1)
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