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Design for spaceborne absolute photoelectric
encoder of dual numerical system
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Abstract: In order to minimize volume, lighten the weight of a spaceflight camera effectively and satis-
fy the requirement of cold copy , the design for spaceborne absolute photoelectric encoder of dual nu-
merical system is put forward in this paper. Based on the requirements of the spaceflight camera, the
miniaturization design is applied to absolute optical code disc; Then, a dual numerical reading slit disc
and a numerical reading system are developed according to the characteristic of code disc; finally, the
precision test is implemented on the spaceborne absolute photoelectric encoder with dual numerical
reading system. The experimental result shows that the photoelectric encoder in outline dimension of
$50 mm X 32 mm, weight of 150 g can offer its resolution of 20"and precision lower than 30". The en-
coder has the function of cold copy for numerical reading system, and shows its advantages of small
volume, light weight and high resistance,which can meet the requirements of spaceflight camera.
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Fig. 1 Principle block diagram of encoder structure
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Fig.2 Spread diagram of matrix code track in dislo-

cation array
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Fig. 3 Diagram of matrix code disc in dislocation array
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Fig. 5 Diagram of dual numerical reading slit disc
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Fig. 6 Mechanical structure of encoder
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Fig. 7 Principle block diagram of encoder subsystem
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Fig. 8 Principle of precision test equipment for en-

coder
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Tab.2 Results of precision measurement of encoder(Unit: ("))

WEfE FEHEERREE o G 1 4 1R 22 1
0 0 0
30 10 —20
60 —30 —50
90 15 10
120 0 —30
150 —40 —20
180 10 20
210 —10 —15
240 —20 —60
270 10 25
300 10 —10
330 —20 —60
0 0 0
S %k
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