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Optimum Design of COMPASS Navigation Satellite System PVT Solution

Chen Yu
(Nanjing 6902 Technology Co. ,Ltd,Nanjing 210009 , China)

Abstract : Based on the background of COMPASS navigation satellite system, this paper is focuses on optimizing methods
to keep positioning accuracy ,improves the calculating speed and increases the stability of the system in the COMPASS
navigation satellite receiver PVT solution process. The method is directed against the solution of the satellite position,
velocity and the pseudo-range correction module. Firstly,the computational frequencies are reduced. Then other methods
are used to achieve approximation of the result. Finally, receiver is used to assess the optimizing method, and it proves
that the method is easy and effective.

Key words : COMPASS navigation satellite system, calculation of the satellite position velocity, pseudo-range correction

db3 TR 51 22 48 ( BeiDou ( compass ) Navigation Satellite System ) &3 [E i 37 H E0F & @ AI2Rk T
BEIFMARG. &5 E GPS ARY it GLONASS (KR Galileo Ff-31 [ IUK GNSS REGEZ —. HA W] 430 « 4
BAL S5 A R G (LI e g o) AL S S SR G W TR (S R = A S ) L B
63 25 SR G (LB ABK =4 T00) 3 BB 2012 4812 A 27 B, B 55 B a4 - 63 TR 0
ZGERIR AL K IR 55 , X hr s 5 R G B BeE U, TP LRSS = Hr BEid & 2.

Jb3 5 RNSS LS50 HL R Fl 55 GPS AR [R] 4 4 2l X5 g 00 B e 5507 2, TP O 67 6 L8 | I ]
(PVT: Position , Velocity \ Time ) g WL N7 A 58, B e AL A6 8 | JERE | Isf (] /0 T AL B T P i PR R
PG T P 0 R ). FE RGOk A R SO B D B TR, O
B P D A WL 2 A A E A BB A S5 R AT 3K ik A 34 B A 45 A e B vy, SR 000 e R s i R 5K
B , A B8 00 A 8 7 D 2 78— SR RO I A 1) T Sk A 6 1 R TR R A BB B 1F , 1K FE 2 K
T RGO MR R PR AT AL BT, W Sl dit 2 R GE R A E P

1 WA

JE3F 2 SRR G M B T
(1) DLl A BT 5 57 = 24 o M A 2R ( ECEF) 6 TUSR B 7 44 L 7 76 A b o
O = 2 AR S(XL, YL, Z).

75 B #9:2013-03-04.
WIEER A IR, TR, 85807 W Sl S & ST & . E-mail : rainOchen@ 163. com



B WAL S TR SAURSE PVT IR BT

(2) H LR [ P R — A A5 2 L B 245 2 A5 5 A4 i), TP A4
Bt 1) e LA I3 ¢ 758 TR B FH P (O E B r , e o T A b ) 15 2R S 1) (1 2 57, L RE RN 39— AN A7 e Ao
TR RS, FR A DR EE p.

(3) LT AL R ERoLy, TUR B P 005 B8 S i s — BRI FH P 0 i 8 6 52 3 F-i% Bk i L. [+
Bk X 2 TR A TR , 35675 25 A BRI , 30 0 R A 0 5 A g 7 £ o

DAL SR AT Oy R

p'=tre=y/(Xe=x,) +(Vimy, ) +(Zi-2,)’ .

I PR AE TR A TR Pl B A D ORI 5 R , by R T 76 1, TR 9 3 5 T 390 AP 1 By
HE R FH P PVT 8 (A 2.
2 fRAeJiikabr
2.1 DEMBEEITERERL

IR I38 BB — I I 6L DB G 1A T 302 (B DA 3R A e s . DRI T LA TR S T4
B AR 7 B (LT RRR SIS R ) L AF AR I % ¢, RO BT RS HOHE — 3 TLE I
(7 R AR B, LA P TR bl 20 o, A5 RO R B 3k R 20 B ) 22 4 A28
R L4 T 20 0 o A . A AN

X, X X , X ] X X Xy
Yo | =| Y | +A1] Y, +A7t Vi |5| Y| =| Yio (YA | Y, |
Z, 2y Z Z Z, Z Z
DA DLAY 16 18 38 WL oA 1], B B Rl LR £ ®1 IRERRZEELLR

[F AR B UL A TR A 16 8, DAAR A4 2 Ha
THEL, AR AR SCBc T RO SR R R 5805 , ) 4 T A
8 S TR B S ] A 8 s

BURGE MEO LA T2 2 ) — 4 22 i 2L, LA
S Z R AR, 0.5 s R la ke, 4T 16 R T
{ES HER AR AT FESR A 45 2R A 1 .

Fe I = B R 2SN U R 22 S iR 1
FHECHRHET LA 2 49 = 207 B A0 = 2l 32 554 A2
D7 RSO SAR B = e RN = G 2 1R
PRIER AR SR AL PN U R W7

Table 1 Compare the change with satellite position
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Fig.1 Satellite position calculating deviation in 8 s



B U R A2 TR ) 5513 50 2 191 (2013 4F)

x 107 x 107
g 6.0 g 55¢
S = 50F
= 50 2 o45)
o451 e ool L
£ 40l — B z 4 — R R
w 350 ---- P =Sl w o[ -~ 2
& 3.0F = 30F
m?ﬂ 25F m 25+
ME 2.0 T 1
E ]5 | 1 1 1 1 1 1 | @ 15 | | | 1 1 1 1 |
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
FREREL RV
E2 MEO IERmEME-1 E3 MEO DE{REE-2
Fig.2 Satellite deviation for MEO-1 Fig.3 Satellite deviation for MEO-2
-3 107}
7 3010 2 140 »
_E' E 12+ - ﬁﬁzéfﬁﬂﬁaé
25k N R . | =t
) o
g 201 — el £ 038
1) RS J = I FC = 06
= T 04 _— e
08 1.0 b i O
1 g 020 oeee
E 05 | | | | | | | ] =S 0 1 I I I I I I ]
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
AL FAEUEL
4 IGSO DEmEE 5 GEO DEREME
Fig.4 Satellite deviation for IGSO Fig.5 Satellite deviation for GEO

9 =4 (i 22 (H A K, 1GSO TR IR, GEO TUA S/ 32 ih TLAR AN T MU BR 112 47 Bl e 5 3 P2 phe s 119, HL
BRIV i 25 e R MEO TLAE, HUELAE 8 s N AR5 e L3 WL KA BT 7S 4 mm g 2% 122 200 14 i 22 05 it <
AR LR ZE PERE L P AT B . S5 RS0 1 AN [a] I o) B R 4 10 B2 s B e kAT 1 1
2.2 fHEEMEIEMRHL

A S LN ] BRA DO B ) DA L, AR (B 75 1 A5 it 2, A0 T PR 2 (R P iR 2 XL
BIRZE LB R IRZE SRR IR ZE RS MU X BEiR 228 1E S 07l ale A Dy BN 7 e A2 SE Pt v, Dh R
A6 XE A S A Y S A S, RV IS BRI R 58 DR 22 , FRRE i 22 MDA R WL ek 2%

SR A A B LRSS 2 AL , MKk A A I B RON B 1E | B B R B IE R 2 B IE 4 T
DRIE RSN (8] W AR SEARAEAE 0. 01 m LITR 84K, S 1o/ N HE R, nTiy L B RS AE R T5k  eds
AN 2 RO — R TR R IEAEEA T8, Fofl TR G b — i 2 AR BB I, 5 b —/ T iR iR
ST, BT X 16 GlaH 2 Hz S20HL, B0 T2 B B I AR 33 [T BRI T) g 8 s

REPE B MEO TLA , 81 H 3% TLAR AR I 220 Bt s P53 L A st Bk 1 e B8 T RIS AR I | HL S
JREIE XHRZEIE 4 TURHEIEEAE 8 s AR IR AL IR 2 PR,

®2 HEBESKILR

Table 2 Compare the change with pseudorange correction
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50 19.551 9 0 5.2225 0 -20.434 6 0 -0.363 1 0
10 19.551 4 0.000 5 5.2224 0.000 1 -20.433 8 0.000 8 -0.363 1 0
$2 K 19.550 7 0.001 2 5.2223 0.000 2 -20.433 8 0.000 8 -0.363 1 0
%3 K 19.550 3 0.001 6 5.2222 0.000 3 -20.433 6 0.001 0 -0.363 1 0
554 W 19.549 7 0.002 2 5.2220 0.000 5 -20.433 5 0.001 1 -0.363 1 0
EORRIN 19.549 2 0.002 7 5.2219 0.000 6 -20.433 5 0.001 1 -0.363 1 0
6K 19.548 9 0.003 0 5.2219 0.000 6 -20.4335 0.001 1 -0.363 1 0
ENRTN 19.548 6 0.003 3 5.2218 0.000 7 -20.433 4 0.001 2 -0.363 1 0
558 W 19.547 5 0.004 4 5.2215 0.001 0 -20.433 2 0.001 4 -0.363 1 0
59K 19.547 0 0.004 9 5.22 14 0.001 1 -20.433 2 0.001 4 -0.363 1 0
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43R 2 Table 2 continued
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13k 19.544 8 0.007 1 5.2209 0.001 6 -20.432 9 0.001 7 -0.363 1 0
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15k 19.543 5 0.008 4 5.220 8 0.001 7 -20.432 8 0.001 8 -0.363 1 0
516 Ik 19.543 1 0.008 8 5.2205 0.002 0 -20.432 7 0.001 9 -0.363 1 0
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Fig.6 Change with pseudorange correction in 8 s
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Fig.8 Positioning accuracy with the program before optimize
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Fig.7 Positioning accuracy with the program after optimize
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Fig.9 Execution time with the program after optimize Fig.10 Execution time with the program before optimize
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