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Design of angular automatic calibration mechanism for laser tracker system
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Abstract: In order to resolve the problem that Laser Tracker System (LTS) can not continuously
measure Corner Cube Retro-reflector (CCR) position in dynamic conditions for CCR’s receivable angle
is restricted, an angular automatic calibration mechanism for LTS is designed to measure the CCR po-
sitions in real time. The calibration mechanism mainly is consists of a precision circular guide-way and
a angular automatic adjustment device, which can make the CCR track the laser beam emitted from
LTS all the time. The designed calibration mechanism and Hexagon Globle9128 coordinate measuring
machine are used to compensate the angular measuring error of LTS, The experimental results demon-
strate that the maximum angular measuring error of LTS in measuring distance of 0. 752 m is de-
creased sharply from 34. 69 pym to 9. 71 pm in horizontal direction and from 35. 43 pm to 10. 03 ym in
vertical direction,which shows the LTS angular measuring accuracy is effectively improved.
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Fig.1 Working principle of laser tracking system
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Fig. 2 Spherical coordinate of laser tracking system
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Fig.3 Corner cube retro-reflector
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Fig. 4 Angular automatic calibration mechanism
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Fig.5 Measuring error of horizontal angle
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Fig. 6 Angular error compensation experiment mechanism
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Fig. 7 Measured results of horizontal angle
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