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Error Analysis for the Non-Contact Measuring System of

Wang Yiqun'
! Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,

Liu Dongbin'
In order to measure the motion characteristics of the pointing mirror of the hyperspectral imager, a non-
contact measuring system of the pointing mirror is designed. Before processing and aligning, it is extremely
necessary to make an error distribution scheme according to the system's uncertainty which is impacted by various
error sources in processing and aligning. The mathematical model with errors of processing and aligning is established
via the homogeneous coordinate. The curve of rotation angle and spot position is obtained by curve fitting. The error
distribution scheme is determined bhased on the error of relative position measurement. The error distribution scheme
system design.
Key words

ensures that the measurement uncertainty is 2” and the resolution is 0.5” in 11° measurement range. The error
OCIS codes

distribution scheme reduces the accuracy requirements of processing and aligning and validates the feasibility of the
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Fig. 1 Principle scheme of the system
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Fig. 2 Basic configuration of measuring system
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Table 1 Definitions, distribution types and values of errors

No. Error variable name Distribution 30
1 Pointing mirror alignment error (move Ad, along axis L;) Gauss 420 pm
2 Pointing mirror alignment error (rotate Aa; around axis L,) Gauss +30"
3 Array mirror processing error (rotate AS around axis T;) Gauss 430"
4 Array mirror processing error (rotate AS, around axis T,) Gauss 430"
5 Array mirror alignment error (move Ah; along axis Ts) Gauss +20 pm
6 Array mirror alignment error (rotate Ad, around axis T;) Gauss +30"
7 Array mirror alignment error (rotate Ad, around axis T5) Gauss +30”
8 Linear CCD alignment error (move AS; along axis P;) Gauss 420 pm
9 Linear CCD alignment error (move AS, along axis P,) Gauss 420 pm
10 Linear CCD alignment error (move AS; along axis Ps) Gauss 420 pm
11 Linear CCD alignment error (rotate Ay, around axis P;) Gauss +30"
12 Linear CCD alignment error (rotate Ay, around axis P,) Gauss +30”
13 Linear CCD alignment error (rotate Ay; around axis P;) Gauss +30”
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Table 2 Error budgets based on absolute measurement error

Variable Ad, Aay Ahy AB AR AS, A
3¢ 0.02 mm 10" 0.01 mm 5" 5" 10" 20"
Variable AS, AS, AS; A AY. AY;
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Table 3 Error budgets based on relative measurement error
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