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Abstract: To solve the problem of angel positioning accuracy calibration of a small harmonic turntable
used in a joint-type laser sensor, a method for measuring and compensating the rotation angle of a
single-degree-of-freedom small harmonic turntable wusing a Renishaw dual-frequency laser
interferometer was proposed. First, based on the interferometer angle measurement principle and
optical path adjustment method, a measurement optical path system was established. Next, the
influence of the assembly error of the rotary table on angle measurement accuracy was analyzed, and
the rotary table was adjusted effectively. Then, a 360° range angle calibration experimental scheme for
a small harmonic turntable was proposed. Finally, the curve fitting method was used to analyze the
measurement data of the turning angle error, and the variation law of the turning angle error with the
position of the turntable was summarized. The error compensation function was embedded in the
controller to compensate the real motion of the turntable in real time. Experimental results show that
the positioning error improved the positioning accuracy of the small harmonic turntable by more than
85%, and the positioning error after compensation is less than 10”. This method can be used to

calibrate a small harmonic turntable with a small interval of 360°. The rear turntable meets the
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requirements of the laser sensor for accurately locating targets in space.

Key words: dual frequency laser interferometer;360° calibration;small harmonic turntable
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Fig.1 Model of measuring system
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Fig. 2 Deviation E between axis of rotary and turntable
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Fig. 3 Deviation e between axis of rotary and turntable
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Fig. 4 Principle of harmonic turntable transmission
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Fig. 5 Flowchart of angle positioning error compensation
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Fig. 6 Schematic diagram of experiment platform
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Fig. 7 Angle measurement error (0°—72°)
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Fig. 8 Angle measurement error (0°—7.2%)
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Fig. 9 Angle measurement error (different cycles)
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