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Abstract

Broadcast ephemeris fitting of navigation satellites is an important technical aspect in the satellite
navigation system that affects the user’s location accuracy. Ephemeris parameters fitting algo-
rithm is derived, and the higher precision of parameter fitting with examples is obtained. Fitting
arguments of large magnitude in parameters fitting result achieve the fitting accuracy of 1.0e+06
and above, and minor-level parameter fitting precision greater affected by computer floating-
point precision needs to be further improved. This paper analyzes the different fitting epoch
number effects on the results of parameter fitting, by detecting mutation of fitting epoch, helpful
to find the best fitting duration.
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t,=t-1,
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n=n,+An
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M =M, +nt,
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M =E -esinE
7) HiEESH

cos f =(cosE —e)/(1-ecosE),
sin f =y1-e’sinE/(1-ecosE)
d=f+w
9) JAIIC I :
8u =C,sin(2d)+C, cos(2d),
8r=Csin(20)+C,, cos(2d),
81 =C, sin(2d)+C, cos(2d)
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u=d+ou
11) dubJEr AR
r=a(l-ecosE)+or
12) dubJaE B -
i=liy+i-t +0i
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Q=0,+(Q-Q,)t, -Q,-t,
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X =T Cosu,
y=rsinu

15) P EALE WGS-84 Ay £ 1 [ A4 F5 «

X =xc0sQ—ycosisinQ,
Y =xsinQ + ycosicosQ,
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Table 1. Six-orbital initial value
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Figure 1. (a) Broadcast ephemeris parameters fitting parameters result in different epochs of the curve (1 - 9 parameters).
The 1th to 5th parameters are +/a,An, M,.e,®,C,,C.,C,,C ; (b) Broadcast ephemeris parameters fitting parameters result
in different epochs of the curve (10 - 15 parameters). The 10th to 15th parameters are C,.,C,,i,.i,€,,Q
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Table 2. Comparison of fitting parameters and parameters of satellite broadcasting

# 2 NESHSIE BEHMER

AT A E WE Hedr A B T BA TUE i

ZH WEE IR PIE ZH FAXFRZE
1 5.1536774269E+03 5.1536772938E+03 —1.3307419249E—-04 —2.58E—-08
2 7.0354957738E-09 7.0088633759E—09 —2.6632397903E—-11 —3.80E-03
3 —3.7920565558E-01 —3.7920578950E-01 —1.3391738113E-07 3.53E-07
4 1.4751157084E-02 1.4751165989E-02 8.9049194511E—-09 6.04E-07
5 1.2355322795E+00 1.2355323861E+00 1.0657108063E-07 8.63E-08
6 3.6510600404E—-06 3.6619603634E—-06 1.0900322987E-08 2.98E-03
7 —1.2675470388E+01 —1.2625000000E+01 5.0470387678E—-02 —4.00E-03
8 1.5255678019E-07 1.6391277313E-07 1.1355992938E-08 6.93E-02
9 —5.1516177681E-07 —5.0105154514E-07 1.4110231665E-08 —2.82E-02
10 2.6970820145E+02 2.6965625000E+02 —5.1951445255E-02 —1.93E-04
11 —9.4441570740E-08 —1.0803341866E—07 —1.3591847916E—08 1.26E-01
12 8.8906911228E-01 8.8906914338E—-01 3.1097491582E-08 3.50E-08
13 —1.7800478874E-10 —1.8679349498E—-10 —8.7887062406E—12 4.71E-02
14 1.6303709456E+00 1.6303710645E+00 1.1895197471E-07 7.30E-08
15 —9.6087944750E-09 —9.5975426333E-09 1.1251841732E~-11 —1.17E-03




ek, HERE

RGP BURASCRAG AR S SEhRr) # S Bt AT 1 . MRARRIZE R T DUE .
AR M IER 2] TGRS I k228, BARE NSRRIz E. (HERNER NS HL
B VAN SECREERRNE, ORAEIE BRSO . B DAUSCZIE NG R A, ASRAS R /N
RSH.

E&UH

E xR EHRE RS, %5 41201425,

SE ik (References)

[1]
[2]
(3]
(4]

(5]
(6]

SR, 0, TUMK, & GPS THRENSHIUEFIE]. ML Bis Rk, 2004, 21(4): 244-246.
R, XPEH, KE. BT AR TR HE LA FIED]. FEFR, 2011, 32(12): 2478-2483.
WX, BEL, e P, T HBENSERA BR[N] ML, 2007, 32(3): 12-14.

REHE, RV, XEE GPS [T ENSHEFHACYTEPESHMARFHERR, B mhEILES
FizE ARG T, Jext, 2011

EffRds, M2 GPS Ks et Ehi[M]. Ll R R ARAE, 1997.
R, BRI, G4E5R. iz /D Ik TN S SR AT AP I N A [I]. L2 4k, 2001, 18(1): 20-23

Hans X3

BRI BRE R ZZ T RS-

BRI RS (QQ~ TfE . A B )
A VG i £ A3 A 3 1)

24 /NI DL R S 1 BT A e il

AT RIAE L3RR

Tlb 1 [FAT PR

RS 2R

G 27 55 303 IS T AL

Nooak~owhpRE

¥efiE b hitp://www.hanspub.org/Submission.aspx



http://www.hanspub.org/Submission.aspx

	The Influence Analysis of GPS Broadcast Ephemeris Fitting and Fitting Epoch Number
	Abstract
	Keywords
	GPS广播星历的拟合与拟合历元数的影响分析
	摘  要
	关键词
	1. 引言
	2. 广播星历表达式
	3. 广播星历拟合方法
	3.1. 计算模型
	3.2. 数值导数计算系数矩阵B

	4. 算例分析
	4.1. 不同拟合历元个参数变化
	4.2. 拟合参数与实际广播星历参数的比较

	5. 结论
	基金项目
	参考文献 (References)

