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Abstract - Recently, an automatic crane control
system is required with high speed and rapid
transportation. Therefore, when  container is
transferred from the initial coordinate to the finial
coordinate, the container paths should be built in
terms of the least time and without sway. Therefore,
we calculated the anti-collision path for avoiding
collision in its movement to the finial coordinate in
this paper. And we constructed the neural network
predictive two degree of freedom PID (NNPPID)
controller to control the precise navigation. The
proposed predictive control system is composed of the
neural network predictor, two degree of freedom
PID(TDOFPID) controller, neural network self-tuner
which yields parameters of TDOFPID. We analyzed
crane system through simulation, and proved excellency
of control performance over the conventional controllers.
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(b) Crane system modeling

(a) Transfer crane
Fig. 1. The structure of transfer crane system
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Fig. 2. The imaginary path and container profile
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Fig. 3. A block diagram of NNPPID controller
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Fig. 4. Structure of neural network self-tuner
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Table 1. Parameters of transfer crane & ES algorithm

Parameters Values |
£34 43 150kg)
Transf
ez 37 100k} |
Crane system TR 9% mzec] |
Pt Population: size 10
ES Algox th: Generation No. 10012
Mutation rate 5026

Table 2. Parameters of the NN modeling
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| __Pattern No. 600 74 600 A
Input 4 4
’g‘:" Hidden 5 6
- Output 1 1
Learning ratio .09 009
Momentum factor 0.03 0.03
Iopat eter u(t), u(t-1), u(t), ult-1),
param ~ A ~ -~
| Ko, Xe- 1) XD, - 1)

Fig. 5. Identification crane system
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Fig. 6. The reference trajectory of container
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Fig. 7. Response characteristics of trolley position and
wire rope variation
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Fig. 8. Response characteristics of angle
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Fig. 9. Response characteristics of angle velocity
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