LS FETES] 01 HE FAHSeH3=F] pp, 23 ~20.
NEH AMSOIEHES 48 282 4 & =5 MO
Design and Tracking Control of 4-DOF Motion Platform for Bicycle Simulator

AX|R, AMINE™, 0|
Ji-Won Sung, Jae—-Cheo! Shin and Chong-Won Lee

Key Words : simulator (A& ) ¢] E]), motion platform (% %), parallel manipulator (* @ v\ & 2 ©] ¥]), tracking control (53
A 0)), computed torque method (A4 E 3 4), sliding mode control (£8}0]9 RE= z|ojH)

ABSTRACT

A four degrees of freedom (dof) motion platform for bicycle simulator is developed. The motion platform, capable of the vertical
linear and three angular motions, is designed based on analysis of the typical motion characteristics revealed by the existing six dof
bicycle simulator. The platform essentially consists of two parts: the three dof parallel manipulator, consisting of a moving platform,
1 fixed base and three actuators, and the turntable to generate the yaw motion. The nonlinear kinematics and dynamics of the three
dof parallel manipulator with multiple closed loop chains are analyzed for tracking control of the motion platform. The tracking
serformances of the three control schemes are experimentally compared: the computed torque method (CTM), the sliding mode
zontrol (SMC) and the PD control. The CTM and SMC, incorporated with the system dynamics model, are found to be equally better

in performance than the PD controller, irrespective of the presence of external disturbance.
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Table. 2-1 Motion range and performance of three dof
motion platform

Payload 300 kg
Actuator Stroke 180 mm
Motion Range Speed Acceleration
Z translation +8cm 50 cm/sec 06g
Roll Angle + 18 degree | SOdeg/sec | 600 deg/sec’
Pitch Angie + 18 degree 50 deg/sec 360 deg/sec?

(* 1 g = 9.8 m/sec’)

Fig.2-3
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