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Abstract: In a complex geomorphic environment where satellite signals are severely interfered with, due to the
small number of visible satellites and poor satellite signal quality, the accuracy of single-mode satellite
positioning and navigation has been unsatisfactory, especially for dynamic navigation and positioning accuracy.
In order to improve the accuracy of dynamic navigation and positioning, a multi-mode GNSS pseudo-range
combined positioning algorithm was designed, which belonged to an iterative combined positioning algorithm.
The initial iterative weight matrix was determined by the height angle priori weight model, and the weight was the
smallest. In the process of the two multiplication method, the posterior model was estimated by the variance
component, and the weight matrix was continuously updated iteratively to obtain the accurate position of the
target. The algorithm needed to rely on the initial value and multiple iterations, but the positioning accuracy was
better than the Gauss-Newton iterative algorithm and Helmert variance component estimation method.

Experimental simulation results show that compared with Gauss-Newton iterative algorithm and Helmert variance
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component estimation method, the positioning accuracy of the algorithm designed in this paper is improved by
45.1% and 23%, respectively. Finally, combined with the actual airdrop test analysis, it is shown that the
algorithm described in this paper can accurately calculate the drop point of the airdrop material, which can

provide a reference for the aircraft navigation system designer, and has certain theoretical significance and

# 50 %

practical value.
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Fig.4 Positioning error comparison diagram of the X direction
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Fig.5 Positioning error comparison diagram of the Y direction
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Fig.6 Positioning error comparison diagram of the Z direction
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Fig.7 Comparison of the proposed algorithm and the public software
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ME RS S5 R E , S 1A AR
GPS/BDS thifE 4 & & (i ik AT 4 &5 AL 7E XL Y
Z =R 5 R 2% (RMS) {H43 50 1.28 m, 1.61 m.,
1.49 my; {81 JH TG 24X GPS/BDS £hEE 2H 4 5 {3 1 #E AT
HAEENAE X, Y, Z =Hha ¥ iR 2E (RMS) 1H 535
4 1.37 m, 1.92 m, 3.23 m; fifi 1] M300 GPS/BDS #% 1k
MLIEAT AL AE X, Y. Z = 1A 35 05 AR iR 2% (RMS)
B 43504 2.02 m, 2.53 m. 3.32 m. M7 ELIEIE FIfRsA
RGN, A IS Sl ) 18 2 = 2 AT, R
SRS bR TR 50 Lb S50 47 EORS B2 X, {1 GPS/BDS A

20 B o Bk S RE A R B A 2 R PR, (i
15 78 o 25 R A IR R A R AR L, SR S A S
f, JoH 2 A 1518 GPS/BDS ThE 4 & (i Bk R M
B,

h T iE— D RE S i i GPS/BDS ThFE 4L A
JE QLSRN T GNSS s (0K BE 4R T, SCrh it T 4
T 5 = AE S BF5E GPS/BDS FhEE 2H 4 i v 55 B 1 2
2 SCHk, B SO BT IR A G RE R B S AT L,
mE 2 Fim.

£2 XHREREMEE X EMEEXTLL

Tab.2 Precision comparison of the traditional algorithm and the proposed algorithm

Method Positioning accuracy (RMS value)
X direction Y direction Z direction
Proposed method 1.28 m 1.6 Im 1.49m
The positioning algorithm in Ref.[18] 1.68 m 0.96m 8.77m
The positioning algorithm in Ref.[19] 1.62 m 2.76 m 2.10 m

M 2 T LU, 5RO 275 30k P i Bk
FHECER, SCH BT IR 5812 O RE LR JEE B0 T Ao HiAt
FHEP R, LUl T SR TR R
AR

5 & g

FETV R BT, BEAT T R A LR HE
5 EL, MBS R SE 5 P T R T i
TEBARE, JRAS G T BAR TR g S S R
AT TS EE 00T, Bk 1 B ot Rk i S
o G5 B, SO BT Sk A R AL T
UL AR A A P A R R0k, Sk T R A i
AL, TS PSR, B B SEBR I 5, WL
MERGUR IS, BA —E M ELE R SCNSSIE.
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