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Optil;lal Trajectory Planning of a Travelling Crane

Using with Genetic Algorithm and Residual
Vibration Reduction Control Experiments
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In this paper, the residual vibration reduction method of a crane using the optimal trajectory
planning is proposed, and the usefulness of the present residual vibration reduction method is
confirmed both numerically and experimentally. In the optimal trajectory planning, the velocity
profile of the trolley is expressed with two fifth-order polynomials, and it is depicted by two
parameters obtained by applying some conditions to the fifth-order polynomials. Then, the trajec-
tory is expressed as a function of the chromosome using the two parameters as the genes of the
genetic algorithm, and the optimal trajectory of the trolley is obtained by defining the fitness function
for the residual vibrations of the load. Furthermore, the numerical calculations been carried out, and
it is confirmed that the residual vibrations can be extremely reduced, and the experimental results
agree well with the calculation results.
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Fig.1 Photograph of traveling crane Wire
DTHD. BEEHECRV Y, £, hrU— : Load
D —> SROSER IR 5 & L i, o

BRI EZRAWT, :" BB — ke, OO0
BEFOHUEAOBEE LTERELTVWD. &
BiZ, FRERIREIH L ER S AT DRI E R

Fig.2 Structure of traveling crane
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Fig.6 Flow chart of genetic algorithm

Table 1 Dimensions of traveling crane

M =211kg J py =397X 105 kgm?
m=026kg J p, = 111X 104 kgm?
J,=118X10%kgm? | K, =608X102Nm/A
J, =148x106kgm? | K;,=42X102Nm/A

N,=18 K 5, =608X 102Vafrad
N, =50 K 5, =42X102 Vifrad
r, =282an R, =34Q
r, =380am R,=10Q

Table 2 Parameters of genetic algorithm

Maximum of generation 300
Number of individuals 15
Length of individual (bit) 24
Number of genes 2

| Length of gene (bit) 12
Crossover ratio 0.5
Mutation ratio ' 0.03

0_resid - Tl sl |0|dt (EB)
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Fig.9 Dynamic response without optimal chromosome
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Fig.10 Dynamic response without optimal chromosome
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