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Ultra-precise machine system based on 6-dof motion measurement with laser
interferometry-based trackers

Oiwa, Takaaki
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This study deals with a feedback-controlled precision machine system based
on six laser-interferometric length measurement laser trackers for six-degree-of-freedom relative
motions between the tool and work piece. This research developed a two-degree-of-freedom spatial
parallel manipulator for tilting a set of a laser light source and a detector around two axes. Two
sets of slider-crank mechanisms driven by voice coil linear motors rotate a moving platform of the
manipulator around x and y axes. Experiments with a PID controller based on slider-displacement
feedback demonstrated that frequency response of the manipulator was up to 10 Hz. Furthermore, the
manipulator was driven so that reflected beam position errors on a QPD were minimized for tracking a

target retroreflector mirror. Then, the position error was less than + 0.2 mm. Moreover,
displacement measurement error was approximately + 1 micrometer p-p when the target traveled 10 mm
in Z direction.
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