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Abstract; A compensation method for angular indexing error was introduced based on sparse decompo-
sition to correct the angular indexing error caused by the eccentric and tilt of circular gratings install-
ment in a precision turntable. First, the effect of circular grating installed eccentric and tilt on the an-
gular indexing error was analyzed. Next, according to the characteristics of different orders of error in
measuring error of circular grating angle, a compensation model of angular indexing error was built
based on the sparse decomposition theory and the harmonic analysis to compensate the angular inde-

xing error of the turntable. Finally, a test platform was established, and the effectiveness of the pro-
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posed method was verified to compensate the angular indexing error of a precision turntable. The ex-

perimental results show that the proposed method can increase 2 orders of magnitude of the angular

indexing accuracy. The maximum value of angular indexing error can be reduced to 0. 64" from 90. 85"

through proposed error compensation method. After error compensation with the method, the accura-

cy of angle positioning can be remarkably improved, meeting the high-accuracy testing requirements of

angular displacement of a precision turntable.

Key words: precision turntable; angular indexing error; sparse decomposition; error compensation
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Fig. 1 Schematic diagram of circular gratings in-

stalled eccentric
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Fig. 2 Schematic diagram of circular gratings work-

ing principle
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Fig. 3 Schematic diagram of grating ring tilting
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