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Measurement of Four Degree-of-Freedom Displacement

HE Jin, ZUO Bao-jun, FAN Zhi-gang, LI Hong
(Department of Automation Measurement and Control Engineering, HIT, Harbin, Heilongjian 150001, China)

DONG Mi-lin, QIU Jun-wen, GUI Bing, XU Hong
(The Aerodynamic Academy of Chinese Aviation Industry, Harbin, Heilongjiang 150001, China)

Abstract In this system, a holographic lens was used as splitter. As the focus spot of the *1 degree
diffracted convergent (divergent) beams did not move with the linear movement of the incident beam under the
Fresnel approximate conditions, the measurements of linear displacement and angle displacement were
separated. Two PSD (Position Sensitive Detector) were used as detectors, and He-Ne laser beam was used as
datum. Then four degree-of-freedom measurement of the target could be finished. The configuration design is
reasonable. The volume of testing head is small. The weight is light, and it's convenient to be fixed. The
measuring precision is high. The experiments prove that the stabilization of linear shift can reach 1 pm, and
angle shift can reach 1”. The system can be used to collimate other devices with multi degree-of- freedom and
measure the minute shifts, such as the guide rail of machine tool and the assembling of large parts and so on.
Key words precision engineering measurement; laser; holographic lens; PSD (position sensitive detector);
four degree-of-freedom
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Fig.2 Coordinates of incident laser and measuring system.
YOZ: the plane of holographic lens; YO'Z: the plane of
first detect for linear shift measuring; UFV: the plane
of the second detect for angle shift measuring
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