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Optimal Home Positioning Algorithm for a 6-DOF Eclipse-Il Motion Simulator

NEEY, 4B
Hyunpyo Shin"** and Jongwon Kim?

1 24T 7] (Precision System Group, Samsung Electro-Mechanics)
2 Mgtistn 7| A &8585 (School of Mechanical and Aerospace Engineering, Seoul Nat'l Univ.)
P4 Corresponding author: hpshin@rodel.snu.ac.kr, Tel: 02-886-2986

Manuscript received: 2011.10.14 / Accepted: 2011.12.20

This paper describes the optimal home positioning algorithm of Eclipse-ll, a new conceptual
parallel mechanism for motion simulator. Eclipse-Il is capable of translation and 360 degrees
continuous rotation in all directions. In unexpected situations such as emergency stop, riders
have to be resituated as soon as possible through a shortest translational and rotational path
because the return paths are not unique in view of inverse kinematic solution. Eclipse-Il is man
riding. Therefore, the home positioning is directly related to the safety of riders. To ensure a least
elapsed time, ZYX Euler angle inverse kinematics is applied to find an optimal home orientation.
In addition, the subsequent decrease of maximum acceleration and jerk values is achieved by
combining the optimal return path function with cubic spline, which consequently reduces delivery
force and vibration to riders.

Key Words: Home Positioning (2 & =), Motion Simulator (24 Al £ 0|E]), Parallel Mechanism (& 7| ), Inverse
Kinematics (& 7| 7)), Optimization (£ & 3t), Cubic Spline (3 Xt A Z2f0l)
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Fig. 1 Kinematic structure of Eclipse-I11
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Fig. 2 View and reference coordinate of a rider in
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