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Test equipment design of high precision star sensor

Chen Qimeng', Zhang Guoyu'?, Wang Lingyun'?, Wang Zhihai', Sun Xiangyang'

(1. The School of Electro—optical Engineering, Changchun University of Science and Technology, Changchun 130022, China;

2. Jilin Engineering Research Center of Photoelectric Measurement & Control Instruments, Changchun 130022, China)

Abstract: Considering the practical problem that existing equipment can not complete the mission of high
precision simulating stars’ position and illumination uniformity of star points in the test of high precision
star sensor, a type of high precision dynamic star simulator was designed. To ensure the accuracy of the
projected stars, a method of LCOS optical splicing was presented. Optimization principles and image
quality evaluations of the collimating optical system with large field of view were give in detail. In order
to meet the lighting conditions and illumination uniformity, an illuminating optical system using fly eye
lens was designed. By determining mechanical structure of the five dimensional high —resolution
adjustment frame and establishing three —dimensional model of design results with CATIA, displacement
resolution was achieved to 18 nm, angle resolution was achieved to 0.05". Through experimental tests, it

is found that the micro—adjustment mechanism is stability, the illumination inhomogeneity is better than

Y5 B #.2013-11-06; &7 H #1:2013-12-14

E£TH . HK 863 il (2011AA701111)

YE& B v M)A 25(1989—) , Zo, W1 AR 32 B N S8 i K 4% |l T8I A% o 7 T8 19 F %€ . Email:qmchen1989@163.com

50 & v c 5K K (1962-), 55, B8, b AR S W, 32 O L AG T 5 0 OR 2 R UL A 55 O T 19 AT %Y, Email:zh_guoyu@yahoo.com.cn



% 78

W BB 5. SM E 2 AR B K ik & e kit 2235

+10% and angular distance accuracy is less than 12". The designed simulator can approach the test

requirement of high precision star sensor.
Key words: dynamic star simulator;

resolution;  test
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Fig.1 Working principle of dynamic star simulator
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Tab.1 Parameters of dynamic star simulator

No. Parameter Target
1 Field of view D22.4°
2 Entrance pupil diameter %« @36 mm
3 Entrance pupil distance 48 mm
4 Wavelength range 500-800 nm
5 Stars positional accuracy <15"
6 Tllumination homogeneity <90%
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Fig.3 Layout of optical system structure
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Fig.8 Working principle of illumination system
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Fig.9 Illuminating optical system’s illumination mesh
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Fig.10 X,Y adjustment assembly structure and precision—oriented

organization structure
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Fig.11 6,6, .Z translation components and adjustment structure

B[ &, RARIE Yo o PR S5 /AR B B AL
i Bl 22 KT 5 Bl | 22 Kk 22 R BT Bl 1o # 3, i /)
B e P AR BR AL H 68 Z m & 3, I il o T 5 o
A A AR A e, DA TG S B Z i P A% 7 1) R R = AT
FF 5 980 o B 4 fh #) = A~ AR B — A~ 45 I AR = A

SR PR AR A LR — A R B, R AT 9
FErp — S IR AO TS 5 0 5 — A A B R R R AT
SE I Z T7 1A AL TR A 6,6, I A3 5
33 ARNMEBEC=4BESSHNTE

285 Xk A A AF R B, BT CATIA #1
PEXS BT A5 R AT =R, IR X AT AT T
S 2 A A D AR A R 12 TR R
AR AR CEHR R B A A R O

Z adjustment assembly

Z adjustment board

S Anti-overturing mandrel

Y adjustment assembly X adjustment assembly

Out covering assembly
T 12 18 % 40 = 4 G2 2 R

Fig.12 Assembled three—dimensional model of the general structure
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Fig.13 Test results of star’s positional accuracy
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