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Design of signal processing system for spaceborne reflection
photoelectric encoder

Han Qingyang, Chen Yun, Zhang Hongsheng, Gao Shengying, Zhang Xi

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to satisfy the miniaturization, high accuracy and high reliability of spaceborne
reflection photoelectric encoder, the signal processing system was designed. Firstly, the overall design of
the signal process system spaceborne reflection photoelectric encoder was represented. Then, methods of
processing precise code and coarse code were given, and the data processing system was integrated into
main system which used FPGA, the size was decreased, at the same time the electric circuit was cold
backup to improve the reliability. Finally, 23 surfaces polyhedron and autocollimation were used to test
the accuracy. The experiment results show that the resolution is 0.3”(22 bit), the primary precision was
0=2.22"(30=6.65"), the standby precision is 0=2.69"(30=8.07"), by using this signal processing system.
By applying to practical projects, the processing system had satisfied the technique reqirement of the
spaceborne equipment.
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Fig.1 Block diagram of signal processing system for reflection

photoelectric encoder
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Fig.2 Software flow chart of signal processing for reflection

photoelectric encoder
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Fig.3 Circuit for precise code processing of reflection photoelectric
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Fig.4 Software flow chart for precise code of reflection

photoelectric encoder
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Fig.6 Software flow chart of coarse code software processing for

reflection photoelectric encoder
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Fig.7 Measurement device of reflection photoelectric encoder
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Tab.1 Results of reflection photoelectric encoder’s

precision test

Measuring position Primary/(") Standby/(")
1 0 0
2 -2.5 1.5
3 -4.2 2.0
4 -3.4 5.9
5 -1.9 6.1
6 0.8 7.3
7 2.0 2.6
8 2.8 2.4
9 2.0 1.7
10 1.9 1.7
11 3.5 0.4
12 0.4 0.5
13 -1.6 0.8
14 -2.0 2.3
15 -2.1 5.3
16 -0.1 7.2
17 0.5 7.5
18 3.7 6.0
19 2.1 3.0
20 1.2 -0.8
21 1.1 1.3
22 0.8 0.4
23 -0.1 -0.7
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Fig.8 Error curve graph of reflection photoelectric encoder
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