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Abstract: In order to meet the star sensor ground calibration and testing, a set of high-precision variable
star chart background star map simulator was designed, the precision angular distance between the star of
this system was required better than 10". Static targets with high precision was made as the standard
source core device of star map simulator, matching with a brightness controlled lighting system to fulfill
star point and background simulation in the same time, designing collimating optical system that males
parallel light outgoing analog star chart and background, a star map was displayed at the pupil of star
sensor, to achieve background controllable and high accuracy star chart position simulation. Finally, a

method to improve the accuracy of the simulation star point was brought out, star point position accuracy
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was measured by using theodolite matching with the brightness tested of the background by light meter

test. The experiments results show that, the star map simulation accuracy of the simulator is better than

10", can achieve the background brightness adjustment 2° times, and be used for high-precision star

sensor ground calibration and accuracy testing.

Key words: star sensor; calibration;

0 35|

FR AU AR S — ol BA v I RS R ) 2 A 8
TR U, B ARSI U 2 1Ok
TZ BT o P R R H AR (4 TV 4 J | o) B AR
o BRI g2 B ERS FE AR AR L T 2 E0R  AME
FOR R URGREG LA P 2N E, WEORH A
BHFOLMPERAET

RT3 N R HURAS AR R AE
Hostinbe g S B, Hohiz BA 2 L g
I SOCER LN RE . L5 H RIS, — B HCE 2
BB B, I —E R Bl T R . mokg
JE mshds, H/NE R e e fi 2R, (B
P S AUy i, SO iR A R R , TR
FBLBRE] , TP R o 7 5, LR
ORZ BB AT 506, ol 5 2UR USSR 7E
Mot bR E BB, IR A 2T RO B A R A A
AIRPETS , TN AL

BEXF LI, SOk A 1 SOLEU I RERY
e A L RIS HEAT PSS o SR v R BE i 25 H AR
PRUETR A D 2 R REAULAS AR A, B — Rl 2
AR IR AR G, S B AR A RN R B TR IS Rt
DG R G, (AR 5 75 5 AT e g, 16
SR AR AL P A B SO SR R LR
5V T 114 2 PRTASEAL R AR g iR, %o B2 SR
HEAT M 10 2 eI R 48 PR A 4

i

1 BERRAEM S TIERE

e A JEE T 4 R PRRALL A8 mT LA B AR A
HEp R E RS L T 107/ RIEEE, Wi, 2
P 5 m] LIRS G T 200K, S0 B 20 Afi B o ey
PRI RS2 1 Ll o gy AN T 1 TR 0 R
T AT A B B0 SRS R 1

star simulator;

precision

Static Collimation
target lens

i

Combiner

i

Projection
lens

i

Background
light

Source [ Filter [

TN

Pl 1 G B T R IR A TR 5 A [
Fig.1 Schematic layout of high-precision variable star chart

background star map simulator
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Fig.7 Layout of power circuit board
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Fig.8 Testing angular accuracy
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Fig.9 Testing angular accuracy under the lowest brightness
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Fig.10 Testing angular accuracy under the hightest brightness
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