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A Horizontal Relative Displacement Control of Precision Machines
Using Vertical Actuators

Masaki KURIHARA, Hitoshi ISOTANI and Kihachirou TANAKA

This paper describes an active vibration control system which controls horizontal relative
displacement using vertical actuators. In precision machines, it is essential to reduce the horizontal
relative displacement between two important elements e. g. an object glass and the specimen table of
a scanning electron microscope. The vibration control system is composed of passive devices with
springs and dampers, and vertical actuators arranged parallel to the passive devices. In an experi-
ment, a machine model on a base and the active vibration control system were modeled after two
masses and four degrees-of-freedom, and vertical actuators were controlled by state feedback and
a Kalman filter with respect to floor vibrations. An experiment for controlling the horizontal relative
displacement of a machine model through vertical actuators was done, so that effectiveness of the
active vibration control system could be verified.
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Fig.1 Analytical model
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Fig. 2 Experimental model
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Fig.3 Vibration modes of noncontrolled analytical
model
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Fig.5 Block diagram of control algorithm
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