HEMZE: MEE hFE XRXF

20134 54345 £ 2H5:219-224

SCIENTIA SINICA Physica, Mechanica & Astronomica

it X

phys.scichina.com @ SCIENCE CHINA PRESS

JASON-2 T EfEZEHIETE: GPS, SLR #1 DORIS

ath
B RO, RS M

@ EME R SEE, Jbat 100830
@ A B E AR L, R 710600
*IPt & N, E-mail: shengchuanzhen@163.com

Wk 1 391: 2012-06-24; 43232 H 31 2012-07-23; B2 AR H 391: 2013-01-23
B K AR R 2RI 4 B Bh I H (HEHME S : 41174082, 41074012, 41274018)

FEE A4 GPS, SLR #2 DORIS 3 #UL0 F Bt #y 2 $l5] B 4T T #F 5%
# 7 GPS, SLR #7 DORIS B & Hu5cu-. $ha ¥ i o o b & fw o] 2

FRNERY, FMREL

@ A [ 32 Jey BT 5 T M RE B g 2 IR 5K E md S &, Bt 100029;

O, A EY

bl JASON-2 T & K, it
B HETF 2009-01-21-25 H S %#%

AT 7RI, RIL % RKV, DORIS EH4 REM F GPS fo SLR; A [Fl th Huie 36 7 3% 45 | 1 GPS fn
SLR %38 #y 48 x4 & A~ [ ; #F SLR %iﬁﬁn%ﬁfﬁﬁ%iﬂﬁﬁﬁiﬁ % 4 GPS, SLR F2 DORIS # 1T #

# & he, H& e #R EOE — B,
KB
PACS: 05.40.Ca, 06.20.Dk, 06.30.Gv, 07.90.+c

doi: 10.1360/132012-553

4% Topex/Poseidon(T/P)F1 JASON-1 P A Z )5,
5 [ = A1 R (NASA) F BRI A 5 12 41 21 (EUMET-
SAT) T 2008 4 6 H 20 H¥s ksl B2
JASON-2 3% A KA M. 1% TR ¥ Wb [ 7 [7] — PR R
18 FIZATH JASON-1 AL, 4ket) 4R P13k T
Fr K E . A7 BT ) b i A A kIR T R R S R
I I TT ) R WA AT I ARG SR A . X S E R
A7 Bl 35 v R XU T A A 5, O M AR A A AN R
iR TR

HEVEDN 2 Williams 1969 42K, S
FEat i B2, HoE PR BE U R AR M RS FE 2 il 2y 1

Wi JPL g th gy, HAZ AN 2 om.

GPS, SLR, DORIS, JASON-2, & 5 #,3 # /£

ARAE NI RN R —. A, 8T
JASON-1 PR MF LS, 2R JASON-2 BAHL
R 2D AEAR ) 4 B BV JASON-1 T2,
I Ut, JASON-2 T2 Bk A B 38 v v Jr i 75 i 2%
JASON-1 LAk, RIIESE T 8w IHIE (L) 1335 km)
AU/ 52 BN RS 1 3 RO ACREL T (g i ] I
/5% T SLR(satellite laser ranging), DORIS (doppler
orbitography and radiopositioning integrated by satellite)
Hl GPS(global positioning system) 22 Il 52 B 3 A2,
Hi T JASON-2 DA #4T GPS, SLR Al
DORIS 3 FE LT Be, Wil i 13X =R Bk sk

FIAAER: il HIE, B, %5 JASON-2 TUAUK S HUEH15E: GPS, SLR Al DORIS /07, hERFY: MB1% Ji%% RIC¥, 2013, 43: 219-224
Sheng C Z, Gan W J, Zhao C M, et al. Precise orbit determination of JASON-2 satellite: analysis of GPS, SLR and DORIS (in Chinese). Sci Sin-Phys

Mech Astron, 2013, 43: 219-224, doi: 10.1360/132012-553




A% D145 JASON-2 L2 K % 9L fifi %2 : GPS, SLR 1 DORIS 4 #7

IR B2 v ] SE I I o A N s R )
T & e N ES P P X 0D 0 v W (e S S
LI J2 T Y R G, i 7 X K P A 1 0[] B
gl ke, —kRs5 S5k, 27 00E
SR %07 AT LSRR B — T B i K AN
{2 5 BN R T B (1) SE 30 A, 17 5 56 AN 11 3 T i 2
X A Kb BEACHE A B A7 78 40 10 T, i A e ) %
O b B A BE X B AR I T, XA G AR
G BRAh, I BRI 2 A A HE R
FUA Rk, AR SCRH R A E v, R SR A
ANTR] T B (10 0 D0 £ 4w R AT B v B, AN TR S RO
A o] UK FHAS R 3 AR AT VB, AR a1 i
PUBRAT R E VRN, JET VPN S e AL, a7
BUE SN, %75 MR S HE T 0 SN 1 e B B
BT PUE R E VR 45 SR e 10, AN b TISE X A A
HEEA 7R TR, Bl T 2 T BARA AT
M.

AR BEFELL R 30 (1) AT
JEF SLR, DORIS Fil GPS (] JASON-2 T3 ALK %5 52 B
TEHg; (i) JASON-2 P RUIERS L VPN 7, FER
FH SLR $:4F, &S IRBAAN T HE g, (i) PuES
I, BT ERS REVPAL &5 AT HUEZ . T SLR,
GPS Fll DORIS % T Bt b & UK K e 1474,
AU B A 2, U TR B VAN R B
o ) 7.

1 EHHKRE

TR S G TR o i R v
1) @, JASON-2 P2 [A I #4(T GPS, SLR A
DORIS 3 Rl #LT-B, 1% 6l 3 & AR T2 i —4%
WA WA R rT SEME S T T 3R, IR,
JASON-2 T AL L SR Wt figf e 1) 2 AT 6 - 2% F BL )
e il JEE LN SR AR A e A R R RS MR AL AR IE .
PR KRG e PR E B R LR LA T T () 9B
R (il S5 A 20 008 B 75 BB K R); i) S8k
GHEAN TR BH RAEAD); (i) Bsgn i (e
BRI 6 BURA ). A DAL IRORS 55 o AL PR 5
W, GPS itk sl 1y 2% Ul s R 30 h B, 1M
DORIS Fl SLR EHUR 3 KAglak 18 %dE>o
SR TR 8 BRI WE 5T T A R E Y ),
LI 20 56 03 B FA 8 N 20 0] L, LR B

220

BRSO A8 PR R 5 ORI 5T b, S ah—
AN R ) A RO G . R B S B e R IR AR
rPU R B 250 S, ST A AR 2 B R PR )
Wk, W B AT SR S B W
TR AR AN 7] 11 4 2 X0 SR AN TR 52 BT %6
T JASON-2 T @ BURmEI R W R %, iR,
HAR Bk e g (A

2 HUEREITFM

ALK E U 53 Ah A LR T ) G
THOERORS BEVEA. T TR i S A R VA SR
IBCERD, - DAL LS 8 £ 1A 0T RS 58V B o wfe LS BL ),
SR 84T 2 A7 R 5 SO IUE (1 AT g gt
TR - ASCEEERA] SLR B8k EHSIIBLL
By A ERBIE LA 3 iy AOR B R BEHEAT VA

2.1 SLR#&I&

SLR ELA WIS B 2 (3 1 em) JCROH B FIAS
% L R AR A, R, R RO U RS R AT
PP R SR 32 8/ KA W 1 7 A OE
D50 U3 HEAT VPO, AR R AR R AU e T R A
XA, XEF 3 d IR MR IRB A IE PR, st = A2
g A et FE Y R, A T RICRR E TR
PR, b EUE AL AE S, SCPeRA 15°
(PR e B AR O LI 2. VPl R R K

A= py = (Pl +Ap, +&),

| o (1
5R—,/n_IZ(A) :

o o O, ol b BT VP Ak I T
S, Apl, h A5 25 R I A5 20 R (R A 3 R
Do WSS WFs . KAIER . IFRI A AR B0
SCE AN SO R 2 N B )P, & MR %, 5,
JAEH I SLR 5% % RMS 1.

BT BRI VRS A% 2009 4E 1 A 21-25 HIW
GPS, SLR 1 DORIS & #1145 Kidk4T T vFA. SLR ML
B m B A 150, AR A H Y RMS SkH
WA 7 2. SR 1 g 2, Hhg 2 WK
B2 RMS SME A 7 2288 vHE. Mk, %6F SLR %6
WERT LA th: DORIS & #1456 T SLR F1 GPS & #L




R PR )t RO

20134 HE43% 2

%1 JASON-2 D 2% TR
Table 1 the strategy for precise orbit determination of JASON-2
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Table 2 the mean and standard deviation for RMS of residual error
of every day
SLR GPS DORIS
HfH 0.048 0.051 0.043
Wi % 0.012 0.008 0.011
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Figure 2 Schematic diagram of orbit overlap for SLR, DORIS and
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Table 3 RMS for position difference using orbit overlap method

i B SLR GPS DORIS
2009-01-21 0.070 0.053 0.036
2009-01-22 0.029 0.089 0.034
2009-01-23 0.026 0.086 0.022
2009-01-24 0.031 0.056 0.019
2009-01-25 0.059 0.053

Bifi 0.043 0.071 0.033

Y7 22 0.020 0.019 0.013
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Table 4 RMS for Position difference comparing between JPL
solution and orbit determined by SLR, GPS or DORIS

i B SLR GPS DORIS
2009-01-21 0.136 0.098 0.084
2009-01-22 0.111 0.118 0.074
2009-01-23 0.139 0.124 0.082
2009-01-24 0.174 0.117 0.065
2009-01-25 0.137 0.120 0.068

¥E 0.139 0.115 0.075

Y5 2% 0.022 0.010 0.008
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Table 5 RMS of orbit radial difference by using different weighting
method

I Be/3 i O SLR HhERIE
BTk - B A B4
2009-01-21 0.020  0.019 0.017 0.017
2009-01-22 0.024  0.021 0.021 0.019
2009-01-23 0.017  0.012 0.015 0.014
2009-01-24 0.019  0.014 0.017 0.015
2009-01-25 0.029  0.027 0.027 0.027
¥E 0.022  0.019 0.019 0.018
¥y 2% 0.004  0.006 0.005 0.005
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Figure 3 RMS of orbit radial difference by using different
weighting method.
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Precise orbit determination of JASON-2 satellite: analysis of
GPS, SLR and DORIS
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This paper studied the problem of precise orbit determination by using GPS, SLR and DORIS, and taken JASON-2 as
example to discuss the determination strategy, orbit validating methods and orbit stacking of it. Experiment has been
carried out by using the observational data from January 21st, 2009 to January 25th, 2009 and the results show that:
the orbit determined by DORIS is the best among that determined by GPS, SLR and DORIS. Different orbit
validating method came to a different conclusion on relative accuracy when comparing orbit determined by GPS and
DORIS. When we combine the orbit determined by GPS, DORS and SLR respectively by using the weight based on
result of SLR validating and orbit overlap, it shows that the combined orbit have similar accuracy. When comparing
the combined orbit with JPL orbit, it shows that the radial orbit accuracy can reach to 2 centimeters.
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