% 46 %% 5 M R & 2017 45 A
Vol.46 No.5 Infrared and Laser Engineering May 2017

HILI—SIEEHRASENNERES N

AL A, DA ERE Y RRR A T LK

(1. iRz H AR LA, LiF 201109;
2. F BALR A B A 8] SR B R AT E P s, B 201109;
3. L ARAKFR HEMNAFEZE RS R, EiE 201418)

OB AT ERRBR AT IR, R T RAG AL R R E 2 kAot kA ikEs
SR T R, AR TIREERBR BN T RE MEEREE, A THI- ST TERENEZHBABERR L
A o) LB IAT AT F B R R A R AR BRI A B 15"(B0), i R R 2 IEH A 4%
R, A Z AR EXE] 0.01°, EAETR T ZHAZ AN ZHEIRE,LTH T ERAZEIE
MR

X EMARE; TATRIE; HESN;, RANE

hE 4K P236;P237 X#ERER: A DOI: 10.3788/IRLA201746.0517002

?*

Star tracker accuracy analysis of PuJiang Satellite—1 in orbit
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Abstract: For the evaluation of star tracker accuracy on board, a method was proposed using differenced
quaternion, sliding window and optical axis included angle to analyse noise equivalent angle, total error of
star trackers respectively, based on several kinds of data download from Puliang Satellite—1 on board.
The on board test result shows the optical axis direction accuracy of the star tracker reached 15" (30),
meeting the requirement of AOCS,and the three—axis stability reached 0.01°. The method can be used
for star tracker accuracy evaluation on board or real sky experiment on ground.
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Fig.1 Diagrammatic drawing of optical axis included angle

between two star trackers of PuJiang Satellite—1
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Tab.1 APS star tracker’s

technical index used for PujJiang Satellite—1

Technical feature

Technical index

Remarks

Field of view
Resolution of the sensor

Angle resolution of each pixel

20°%x20°

1 024x1 024 pixels

Focal length 43.56 mm
Noise equivalent angle (x, y, z, 50 5 35w Test result(in lab): 3.3", 3.3", 22.0"
—15-57C, 9 stars for attitude calculation, 30°) o Test result(in real sky experiment): 3.8",3.7",27.6"
Low spatial frequency error(x, y, z, 4" 4" 30" Test result(in lab): 2.3",2.3",18.5"
-15-57C, 30) Tt Test result(in real sky experiment): 2.5",2.7",20.2"
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Fig.2 APS star tracker quaternion, NEA of three axis, star number, data valid flag and mean gray value curve
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Tab.2 Relationship between NEA and star number of attitude calculation (2015-10-24)

Star number (detection)

Star number(guide)

Star number (attitude calculation)

. . NEA

Star time End time i

(x. ¥z, 30, aresec) Mean  Min Max Mean  Min Max Mean Min Max
17:07:34 17:45:42 3.19 6.40 16.94 15.7 6 27 23.9 17 34 10.4 3 20
18:55:54 19:05:20 4.42 3.91 24.77 14.3 8 26 24.6 19 31 8.2 3 16
19:05:20 19:20:10 2.94 5.11 13.25 14.8 6 26 24.1 17 34 10.8 5 20
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Fig.4 CCD star tracker and APS star tracker optical axis included angle curve (2015-10-24)
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