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Experimental Approach for Selecting an Optimal PID Control
Gain Using Genetic Algorithm for Stewart Platform

ubal 7, &

& 7. ol oA

(Min Kyu Park, Sung Jin Hong, and Min Cheol Lee)

Absiracl

- The Stewart platform manipulacor proposed by Stewart is the parallel marepulator which is composed of several

independent aclualors connecting the upper plate with the hase plale and capable of execulng a six degree of [reedomn(DOF)
mobion. The manipulalor has a structure of a closed loop form, and  provides better load-1o-weighl ratio and rigidity than a

serial manipulator with an open loop form. Moreover, the manipulater has high positional accuracy because position errors of

actuators are nol additive Because of these advantages, this menipulator is widely used in many engineering applications such

as a drving simulator. a tool of machining center, a force/lorque sensor and so on. When this Stewart platform manipulator

15 controlled in joinl space, 1t is dilficult to design a contreller using an analytic method due to nenhnezrity and unknown
parameters of actuators Therelore, a PID controller is often used hecause of easiness in apphcations. Fo find the PID control
gain, a lrial-and-error method is generally used. This method 15 bme-consuming, and does not guarantee a optimal gain. Thus,
this paper proposes a GA-PID controller which selects an optimal PID control gain usimg genelic algerithms. And tlus proposed
controller 1s evalualed experimentally and shows acceplable porformance.

Keywords : siewart platform manipulator, optimal control gain, genetic algorithmi(GA), GA-FID controller
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Fig. 1. Principle of a genetic algorithm.
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Table 1. Kinemalic speciflication of Stewart plat-

{orm
Hem |‘ Specification
Radivs of base plate 930 mm
Radius of upper plate 780 mm
Heighl of neutral posilion 1224 m
Joint of hase plate 924
Toinl of upper plale i1°
Maximum payload T30 L
5 2 =FolE E9FY £5 v
Table 2. Motion limit of Stewart platorm
\\Spec. Excursion resilts Velocity | Acceleration
Moliod e ) results resulis
Surge | -470—~+580 mm | 6025 mm/s 33 ¢
Sway +480 mm 5149 mm/s 35 g
Heave =320 mm 5925 mmy's 46 g
Roll 126 deg 432 deg’s | 1015 depts’
Pitch +93 deg 467 degis | 990 dep/s’
Yaw 38 deg 472 degfs | 1135 degls’
Projector
Cockpit
Screen
I
+ > Hydraulic
Stewart Platform Unit
Control
{ Control Input Mation
Servovalve Input Signat| Interface Controiler
Displacement Sensing Signal "1 GA-PID
Algorithm

" 5 EEAEIY &5 Ak

Fig. 5. DBlock diagram of motien bhed system.
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