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A Measurement Method for the Pointing Error of a Shafting Rotation Axis

SHI Yaoqiang, ZHENG Yuan
(Shanghai Academy of Spaceflight Technology, Shanghai 201109, China)

Abstract: The pointing error of a shafting rotation axis is one of the important performance indices for scanning
mechanisms, and has a significant effect on the image quality of remote sensing. In order to solve the problem that the
rotation axis cannot be measured directly and accurately, a measurement system based on plane mirror and electronic
autocollimator is proposed. Based on the detailed analysis of the relationship between the plane mirror normal and the
rotation axis, the measured pointing data of the plane mirror normal is expanded by Fourier series. Then, by removing
the zero-order terms and separating the first harmonic component error, the real pointing error of the rotation axis is
obtained. The results measured by this method show that the pointing error of the rotation axis is 39", which meets the
system index requirement. Compared with conventional treatment methods, the precision and accuracy of the proposed
method are improved.
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Fig.1 Measurement system for the pointing error of a shafting rotation axis
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Fig.2 Relationship of the physical quantities in the plane

coordinate system
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Fig.3 Sectional view of a scanning shafting
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Tab.1 Summary of the data measured by the autocollimator

e 0° 22.5° 45° 67.5° 90° 112.5° 135° 157.5° 180°
X 654" 453" 258" 97" 10" 14" 120" 310" 538"
Y —505" —489" —398" —232" —16" 248" —469" 632" 706"

A 202.5° 225° 247.5° 270° 292.5° 315° 337.5° 360° —
X 794" 985" 1135" 1202" 1180" 10 67" 908" 660" —
Y 680" 578" 399" 203" —89" —292" —423" —501" —
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Tab.2 Error data of the first-order component
1 0 22.5° 45° 67.5° 90° 112.5° 135° 157.5°
X 69.7" —163.8" —372.4" —524.3" —596.4" —577.7" —471" —292"
Y —608" —594.6" —490.6" —311.9" —85.8" 153.4" 369.3" 528.9"
pegic 180° 202.5° 225° 247.5° 270° 292.5° 315° 337.5°
X —69.7" 163.8" 372.4" 524.3" 596.4" 577.7" 471" 292.7"
Y 608" 594.6" 490.6" 311.9" 85.8" —153.4" 369.3" —528.9"
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Tab.3 Circle error components of the first-order component
T £y 0° 22.5° 45° 67.5° 90° 112.5° 135° 157.5°
X 79.3" —153.4" —362.8" —517" —592.4" —577.7" —475" —300"
Y —592.4" —577.7" —475" —300" —79.3" 153.4" 362.8" 517"
T 180° 202.5° 225° 247.5° 270° 292.5° 315° 337.5°
X —79.3" 153.4" 362.8" 517" 592.4" 577.7" 475" 300"
Y 592.4" 577.7" 475" 300" 79.3" —153.4" —362.8 —o17
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Fig.4 Composite curve of the pointing error of the

rotation shafting axis
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