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Table 1 Accuracy test results of satellite-borne absolute-to-

be optical encoder’s

WRAE -0/ BUBEAY  BIEMAY) SRR

1 0 0 0 0

2 10.5 7.8 -0.5 3.2
3 18.0 15.7 -0.3 2.6
4 22.6 23.5 -0.3 -0.6
5 32.5 31.3 -0.2 1.4
6 40.0 39.1 -0.5 1.4
7 48.8 47.0 0.2 1.7
8 57.5 54.8 0.7 2.0
9 4.2 2.6 0.4 1.2
10 11.7 10.4 0.4 0.8
11 18.9 18.3 -0.2 0.8
12 24.6 26.1 -0.7 -0.8
13 353 33.9 -0.3 1.6
14 44.6 41.7 0.1 2.7
15 51.7 49.6 -0.9 3.1
16 61.0 57.4 —-0.2 3.8
17 7.6 52 —0.8 3.2
18 14.9 13.0 -0.4 2.3
19 22.8 20.9 -0.7 2.7
20 322 28.7 -1.1 4.6
21 39.1 36.5 0.1 2.4
22 47.0 443 -0.2 29
23 523 52.2 03 -0.2
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Anti-stain method of satellite-borne absolute-to-be
optical encoder
HAN Qingyang’, SHEN Honghai, MA Tianxiang, LIANG Chao, WANG Zhichong
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to improve the pollutant resistance of satellite-borne absolute-to-be optical encoder, a method
based on multiple references and probes is proposed. First, the composition and circuit design of the satellite-borne
absolute-to-be optical encoder was introduced. Second, the data from several probes was combined and references
were utilized to differentiate absolute angle shift. This solved the problem which is caused by contaminated circle
grating. At last, angular curve and velocity were employed to prove this. The accuracy is tested using autocollimation
and a 23-surface polyhedron. The outcome demonstrates its effectiveness. The biggest error is 4.6", the smallest error
is —0.6", the pink is 5.2", and the RSME is 4.3". This method could meet the requirements and has been successfully
applied in engineering. The proposed method has practical value for improving the oil pollution resistance of
spaceborne quasi-absolute optical encoders.

Keywords: satellite-borne; absolute-to-be optical encoder; pollutant-resistance; multiple reference; multiple

probes
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