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Star charts simulation based on fiber coupling technology

Duan Jie!, Sun Xiangyang?, An Zhiyong!

(1. College of Optoelectronic Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. School of Electronics and Information Engineering, Changchun University, Changchun 130022, China)

Abstract: In order to meet the demands of multi magnitude, high magnitude in calibration on the ground
for deep space navigation sensor, a new simulation method using of the OLED and optical fiber coupling
mechanism combining with high precision target to simulate the stars innovatively, was given based on
optical fiber coupling technique. The light coupling technology using surface light source and fiber and
the double modulation technology of OLED were researched deeply after analyzing of designed star charts
simulator parameters. To achieve high coupling efficiency, analyzing the key condition of coupling, the
coupling mechanism was decided to select the big core diameter POF(NA=0.6) and the self focusing lens.
Design result shows that gathering spot diameter = 100 pm, light energy utilization rate of fiber
core >80% .The design results of magnitude simulation by the double modulation technology of surface
light source shows that the technical problem of accurately simulation of 5-10 magnitude can be solved,
but this can not realize only using the single electrical gray modulation or spatial gray scale modulation.
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Fig.1 Star charts simulator structure
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Tab.1 Influence factors of energy through rate

Influencing factor Light energy through rate

Collimating optical system = (M) "=(95%) ™

Then=95%
Fiber intrinsic loss
Tiend feﬂedirgzgS%
Self focusing lens nsw=80%(in Fig.4)
Miateral eviation= 98 Y0
Docking error Thetical deviaion= 98 %0
nargular devialion:98%

OLED effective brightness Toeo=15%

Notice: m is lens number
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Fig.2 Optical path of self focusing lens
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Fig.6 Spatial gray scale modulation principle
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Tab.2 Magnitude and intensity simulation

Magnitude Design formulas Brightness/cd - m~2
5 Lys 2000
6 Ls/2.512 796.178
7 Lws/(2.512)? 316.959
8 Lw/(2.512)° 126.174
9 Lws/(2.512)* 50.070
10 Ly/(2.512)® 19.932
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Fig.7 Gray control structure of luminous surface
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Tab.3 Magnitude and emitting pixel number

Magnitude Design formulas Pixel number
5 Nys 1225
6 ny/2.512 490
7 nys/(2.512)? 196
8 nys/(2.512)3 78
9 nys/(2.512)* 31
10 nw/(2.512)° 12
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