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Using Finite Jerk

Won Jee Chung’, Tae Jin Song*, Dae Sun Hong**, Ho Jong Kim***_ Duck Je Bang***

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. In order to incorporate a genetic algorithm, the dynamic model of a LCD transfer system which
is realized 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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7|sMdYH f(¢) = objective function
p(t) = penalty function
A = maximum acceleration of the crane T,, = time of acceleration/deceleration
J = magnitude of jerk .
At = duration of jerk 1. A&
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X 3 (Finite Jerk)
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for finite jerk
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Table 3 Constraints of dynamic model

Average Speed 2.17m/s(horizontal)

for Constant Velocity Range Im/s(vertical)

3.4s(horizontal)

Time of Movement
3.8s(vertical)

Time of Evaluation 11.819s
T,
. . 0< A,h = L
Limits of Maximum
Acceleration/Deceleration 0< Al < I’L
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Table 4 Parameters of genetic algorithm

Population Size 20
Coding Real Number

Probablility of Crossover 0.8

Probablility of Mutation 0.01

Crossover Operator Simple Crossover

Mutation Opérator Uniform Mutation

Roulette Wheel

Reproduction Operator .
Selection
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