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Abstract

This study presents a genetic algorithm-based method for optimizing control parameters in

fluid power systems. Genetic algorithms are general-purpose optimization methods hased on

natural evolution and genetics. A genetic algorithm seeks control parameters maximizing a

measure that evaluates system performance. Five control gains of the PID PD cascade controller

for an electrohydraulic speed control system with a variable displacement hydraulic motor are

optimized using a genetic algorithm in the experiment. Optimized gains are confirmed by inspect-

ing the fitness distribution which represents system performance in gain spaces. It is shown that

optimization of the five gains by manual tuning should be a task of great difficulty and that a

genetic algorithm is an efficient scheme giving economy of time and in labor in optimizing control

parameters of fluid power systems.
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Fig. 1 Schematic diagram of the electrohydraulic
speed control system with a variable displace-

ment motor
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Fig. 4 Speed responce with optimized gains obtained
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Fig. 5 Optimization of control parameters using GA
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Table 1 Optimal gains according to inertia variation (Ps=150 bar)

J(kg - m? Kpw Kiw Kaw Ko Koap
0.005 1.19687 9.25000 0.015625 0.931250 0.0112
0.04 13.18750 6.06250 0.007200 0.987500 0.0088

0.2 18.87500 1.50000 (.001625 1.109375 0.0016

Table 2 Optimal gains according to supply pressure variation. (J=0.04)

P;(bar) Kpw Kiw Kaw Koo Kap
100 15.37500 5.65625 (.000000 1.190375 0.0000
150 13.18750 6.06250 0.007200 0.987500 0.0088
200 11.50000 7.00000 (.088000 0.946875 0.0112

Fig. 9 Fitness distribution in K, and K,. space
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