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A Study on A Development of Automatic Travel Control System of Crane
using Neural Network Predictive Two Degree of Freedom PID Controller

Dong-Seop Sohn*. Chang-Hoon Lee®, Jin-Woo Lee*, Kwon-Soon Lee**
*Dept. of Electrical Eng. Dong-A Univ.. **Dept. Electrical Eletronic & Computer Eng. Dong-A Univ.

Abstract - In this paper, we designed neural
network predictive two degree of freedom PID
controller to control sway of crane. Crane's
trolley arrive minimum oscillation of transfer
body and establishment position in minimum
time. When various establishment location and
surrounding disturbance were approved based
on mathematical modeling of crane, controller
designed to become effective control location
error and oscillation angle of two control
variables that simultanecusly can predictive
control. We wish to develop automatic travel
control system through anti-sway skill of crane.
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Fig. 1. Crane system modelling
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Table 1. Parameters of crane system
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Fig. 2. A block diagram of multi-step necural
network predictor
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Table 2. Parameters of the crane system(Left)
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Parameters Values Paramsters Values
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Fig. 5. Response characteristic of disturbance
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Fig. 6. Response characteristic of each
controller
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Table 3. Comparison of each controller for
crane system

Peak position of The amplitude of
Controller
trolley(m) trotiey(m)
ES-tuned TDOFPID 2.008721 2.000978~2.008721
NNPID 2.035840 2.017096~2.025559
NNPTDOFPID 2.002231 1.999455~2.002223
Controll Swing angle | The amplitude of swing
ontrotier (Peak) (rad) angle(rad)
ES-tuned TDOFPID 0.0167180 -0.00107060~0.0001014
NNPID 0.0126801 -0.0008816~0.0001004
NNPTDOFPID 5.0076648 -0.0003734~0.0000280
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