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Separation and optimization of posture errors in
optical aspheric coordinate measurement

JIA Li-de,ZHENG Zi-wen, LI Sheng-yi, DAI Yi-fan

(College of Mechtronics Engineering and Automation , National University of
De fense Technology , Changsha 410073, China)

Abstract: Based on the development of a new special-purpose optical aspheric coordinate measurement
machine, the effect of the relative posture errors between the measurement system and the workpiece
in 6 degrees was researched, and its mathematical model was established. With a model parameter es-
timation method, the least square (LS) optimal model was established based on the measuring data
and the nominal surface, and then the LS estimations of the posture errors were obtained to correct
the measurement result. The experimental results indicate that the method can eliminate the effect of
posture errors and increase the reliability and accuracy of the measuring data, which ensures the meas-
urement system in a repeatability of 0.3 pym and an accuracy of 0.5 pm.
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Fig.1 Schematic diagram of measurement setup
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Fig. 2 Schematic diagram of posture errors
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Fig. 3 Schematic diagram of eccentricity error
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Fig. 5 12 meridians before and after optimization
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Fig. 6 Results before and after eliminating posture errors
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