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ABSTRACT

This paper presents the acceleration optimization of a high-speed LCD (Liquid Crystal Display) transfer system for the
minimization of vibration. To reduce vibration is one of key requirements for the dynamic control of a high-speed LCD
transfer system. In this paper, the concept of finite jerk (the first derivative of acceleration) has been introduced for realizing
input acceleration. The profile of finite jerk has been optimized using a genetic algorithm so that vibration effect can be
minimized. Inmorder to incorporate a genetic algorithm, the dynamic model of a LCD transfer system which is realived by
using the ADAMS® software has been linked to the simulation system constructed by the MATLAB®. The simulation results
illustrated that the duration of finite jerk can be optimized so as to minimize the magnitude of vibration. It has been also
shown that the acceleration optimization with finite jerk can make the high-speed motion of a LCD transfer system result in
low vibration, compared with the conventional motion control with trapezoidal velocity profile.
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Fig. I Real LCD Transfer Crane and its Simplified Model
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Table 1 Parameters of Genetic Algorithm
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Population Size 20
Probabili
robability of 0.8
Crossover
Probability of
robabi f y o 0.01
Mutation
Crossover Simple Crossover
/Mutat ion Uniform Mutation
Reproduction Roulette Wheel Selection
Operator
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Fig. 4 Flowchart of Simulation Process
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Fig. 5 Interface of ADAMS® with MATLAB®
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Fig. 9 Variations of the mean and peak values of vibration

displacements according to A/
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Table 2 Comparison of Conventional Profile with

Optimized Profile with Finite Jerk

Convention Optimized Profile using
al profile Finite Jerk
X 2.2153 mm 1.2928mm(41.6% decreasel
Maximum
(Displacement) | 5 5069 g | 5. 3141mm(3.9% decrease)
Mean 0.7937 mm 0.5460mm{31.2% decrcase)
(Displacement ) -
0.1952 mm 0.1690mm(13. 4% decrease)
Numbers of 263 253(5.6% decrease)
Vibration
Peaks 529 525(1.0% decrease)
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