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Optimization of Control Parameters for Speed Control of a
Hydraulic Motor Using Genetic Algorithms

Jang-Hwan Hyun®, Chul-Hyun Ahn*, Chung-Oh Lee*

ABSTRACT

This study is concerned with the optimizing method of control parameters for a hydraulic speed control
system by using genetic algorithms which are general purpose search algorithms based on natural evolution
and genetics. It is shown that the genetic algorithms satisfactorily optimized control gains of the PI speed
control system of an electrohydraulic servomotor and that optimization of control parameters can be
achived without much experience and knowledge for tuning. It is also shown that optimal gains may be
determined from fitness distribution curves plotted in given gain spaces.
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Speed control($=401), PI controller(H]#-& & #}71), Control parameters(Al setHE),
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/1 nents /Model mumber Specifications

Power unit Supply pressure : 1000 psi

Hydraulic motor Moog/A084 Displacement : 0,506 tn” /rev

Servovalve __ Moog/73-102 Rated flow : § gpm ( at 1000 psi)

Encoder Sansei/OES-10-2M Resolution : 1000 (pulse / rev)

Interface card IWiabinmaster | 12bit D/AGE1O volt) & 16bit Counter
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Fig . 2 Procedure of optimizing control parameters with GA

(1) Initialize population
o] Aol AME-E Z+ A (Chromosome) 2] dlo}E]
2= tgd 29, f3¢2EdEd AEEE 224
(Gray code and Binary code) 2t 24} A|o}7]d] A5
£ 1044 (Decimal number)2 E#S & 7} Aojvfe}
el g 28lz AZH A (Fitness) 2 Zh Aldlel A9
AzAFA Y] &9 (Rank) & EFdte T2 Holloh
T2agde CAolE AREtH o F2A (Structure)
£ o] &3le e Zo] vERRAUCE
struct Chromosome{
int rank:
int bin{bit1 +bit2]:
int gray{bitl+bit2]:
double par(2):
double fitness:}
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Fig. 3 Data structure of chromosome
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(3) Control system
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A714. U

V, : Desired motor velocity(rad/sec)

control input(Volt)

V ' Motor velocity(rad/sec)
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Kp :
Ki : Intergral gain of PI controller

Proportional gain of PI controller
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Fig. 5 Schematic of crossover process

(8) Mutation
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Fig. 7 Optimization of control parameters using GA
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Fig. 8 Speed response with optimized gains obtained using
GA, desired speed is 50 rad/sec..
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