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Abstract This paper presents a mathematical model of determining states of three satellites cir-
cular formation constellation, which combines the Carrier Phase Differential GPS (CDGPS) with
inter-satellite relative measurement. And then, with the centimeter length constraint to the kilo-
metre baseline inter-satellite which supplied by high accurate inter-satellite relative measurement,
the search space of ambiguity is compressed impressively. On this base, the integer ambiguity of
single CDGPS inter-satellite was initialized quickly using Bayes Least Square without any satellite
movement intentionally. Lastly, the availability was proved by mathematic simulation. Learning
from the simulation result, the accuracy of relative positions between satellites reaches 10~2 m and
the accuracy of attitude of satellite reaches 10~3 rad.
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Table 1 Satellite’s classical orbit elements of circular

formation constellation

a/km ex107° /() &/(°) /() M/(°)
TR21 74000  3.90 30.003  270.000 100.000 —180.000
TR 2 74000 3.90 29998  149.994  99.993  —59.989

PR 3 7400.0 3.90 29.998

30.005 100.006 59.989
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&2 T=10s,n=15 KK TEE CDGPS RERFAMMERNER (B)
Table 2 Results of integer ambiguity of single CDGPS intra-satellite
when 7 = 10s and n = 15 (period)
B N, Nf, NP Ny NP, Nis Ny NPy Nfy Ny
¥ -0.032 -0.071 0.020 -0036 0.084 —0.065 —0.057 —0.021 0.060 0.052
B COGPS s MY 7% ono = 0.062

#x3 EEAMUEMEER (m)

Table 3 Solution results of relative positions intra-satellites (m)

Az, Ayf, Az, Az, Ayfy Azfy
M4  —86.8283 492.0621 —865.0965 86.7226 —492.1943 —865.9965
fRE{Y —B6.8978  492.0431 —865.9735 B6.7326 —492.2143 -—865.9665
oy 3= 0.0036 0.0029 —0.0020 0.0036 0.0028 —0.0021

®4 DEETLAMNER (rad)

Table 4 Solution results of satellite’s attitudes (rad)

TR BE 2 IE 3
Ys1 931 bs1 Ps2 852 Pz Ys3 53 Ps3
A 1.5707 ] 0 1.5707 0 0 1.5707 0 0

¥ 15707 —0.007 0.003 1.5710 0.006 —0.004 1.5709 —0.003 —0.001
A 0.001 0.002  0.002 0.001 0.002 0.002 0.001 0.002 0.002

XL B AN R ERKR, BSAMENEAA tion for formation constellation using GPS. Chin. J.

SR, Space Sci., 2002, 22(2):163—168. in Chinese (T M %.
GPS AITHMIEE BN E SESNE. SRREER,
2002, 22(2):163—168)

i: »
4 gn 1"% [2] Park C W et al. Sensing technologies for formation flying
spacecraft in LEO using CDGPS and an inter-spacecraft
A EAL TEA CDGPS F1E 8] /%) & 115 communication system. ION GPS 2000, Salt Lake City,
T - 2000, 1595—1607
BE{E BREATS8 AR ORI E I BA R,

Axelrad P. GPS-based attitude determination. ION
GPS 1997, Navtech Seminars, 1997, 564—569

T E B CDGPS 822 i3 PSR BEA 26 4 (o) . @
M EPRBERAR. AXRFATEEHE
NWEEHIEGER, HRFHIHBBRESR, it [ o T B P

| TR - resolution. In: Proc. Ins. Nav. Tth Intern. lech. Meet.
R AR LA ATH . Conf., Salt Lake City, 1994, 275—281

Knight D T. A new method for instantaneous ambiguity

SETH [5] Parkinson B W et al. Global positioning system: Theory
and applications. Prog. Astron. Aeron., 1996, 2:466—

[1] Wang Wei et al. Attitude and relative position estima- 468



