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Abstract: Aiming at the blind spots of time and space in the ground-based monitoring of space debris, a platform high-precision
orbit determination software for space-based navigation receivers has been developed, and its orbit determination accuracy reaches cen-
timeter level. The platform network is used for optical measurement and orbit determination and cataloging of space debris. The accuracy
of single platform tracking and determination of space targets is related to the space orbit configuration of the platform and the tar-
get. Taking the LEO tracking GEO orbit as an example, under the current camera measurement level, the gaze tracking can reach an
accuracy of tens of meters to 100 meters. In order to meet the needs of space cataloging, a multi-satellite network has been developed
for space debris monitoring orbit determination software, which can cover debris monitoring well in time and space.
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Table 1 Simulation conditions of observing
LEO target from LEO
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Fig.1 Initial orbit determination of observing LEO from LEO and comparison with simulation orbit



44 ZERFHR 5522 %

®2 ESAMAEHIE B R EE G P 3 Ny 4 WUR SHUHZALR, XS i
Table 2 Simulation conditions of observing FRUEAT ORI . 253 T ELAAE,
GEO target from LEO
ZAF it *3 RBEHE4IEANBENHESG
SEAHIE | B 400km, SEFLE, i 420, BUEMRE 1m Table 3 Simulation conditions of 4-satellite network
GEO i BF M 1200 monitoring in dawn-dusk orbit
EEe- ¢t RBER 35, K 0. Sarcsec xMF D
SFRPUE | R 600km, ML 97.8°; 4 WUR FUIE S A 4
WIBHA E 45 2R 505 LGB TE RTN bR 5T Y (4 UR) | BI0°, 90°, 180°F1 270°
P20 2 B | W2 780, SCIE 4 0°; B P R 4
(72052, BEH 1 S0 2 R HEAE 2 HL 2R FHEE T 1000k
W, IR I RGN, W [
A AT SE 25 A LI O TR R | o RN o IR

ECRA PR AE RET IS, WA B R,
5 HMEHHSH

MEEHE | 3. Oarcsec, REEF 3s

K H 4h Bl E g R mE 3 iR,

PEREEREESCHE [11] hEf b, N 12h P, BB E 507 HPENK 4
WG IX BB AT 0 22 A R AT s A B, AT ) NS
o3 H R BRI 4 R XA TR Y W RN 4 9t B 4 SRy INF 03 W [ 2P H bR i 58 151
ZIMBFf 003 20 %o [] 25 E AR ) e PR BE g, &4 T EFRM
Orbit Overlap RMS=1816.5679
1000 T T T T T T T T T
ok i
—R
g -1000 .
= \
- 2000 - ——-_~——__~—___—__—___‘_—‘"“‘——————————— -
000 : : : : : : : :
0359 04:.01 04:04 04:07 0410 04:13 0416 0419 0422 0424 0427
time/month day hour UTC
0.2 T T T T T T T T T
—R
of S
“ N
n
bé -0.2r |
-04 L L . ! ! : : : :

0359 04:01 04:04 0407 0410 0413 0416 0419 0422 0424 0427
time/month day hour UTC
B2 RHUMNSIVIRESHENELR

Fig. 2 Initial orbit determination of observing GEO target from LEO and comparison with simulation orbit
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Fig. 3 Comparison of 4-hour data orbit determination of dawn-dusk orbit
networking satellites with simulation orbit
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Fig. 4 Comparison of 12-hour data orbit determination of dawn-dusk
orbit networking satellites with simulation orbit
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Table 4 Small inclination networking satellites
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Fig. 5 Comparison of 4-hour orbit determination results of low-inclination
networking satellite monitoring targets in synchronous belt
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Fig. 6 Comparison of 8 hour orbit determination results of low-inclination

networking satellites monitoring targets in synchronous belt
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