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A multivariable controiler design of 6 DOF motion simulator
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Seoul National University

ABSTRACT

The Stewart Platform is one example of a motion simulator which generates 6DOF motion in space by six actuators in parallel.
The presented control method of 6DOF motion simulator is generally classified into two types, one is SISO and the other is
MIMO control type. The SISO control can’t compensate for external load variation and different dynamic behavior of 6DOF
motion, therefore this type don’t control motion precisely. On the other hand, the MIMO control compensates for a interference
of 6DOF motion because MIMO controller is designed with 6DOF motion simulator dynamics. But MIMO control of motion
simulator has a complexity of 6DOF displacement feedback, because in oder to obtain feedback value we must solve the forward
kinematics using measurement of cylinder length or design a state estimator, unless measurement of 6DDOF  displacement is
possible.

In this paper, a multivariable controller using He. optimal control theory is designed to consider a interference of 6DOF motion
and to obtain robust, precise control of system. Also in oder to solve the mentioned problem of MIMO control, this paper

presents a modified MIMO control model which control 6DOF motion by using feedback of measurement of cylinder length.
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Fig.2 Definition of 6 DOF displacement
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