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Multipath Mitigation of GPS Receivers Based on the C/N,
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Abstract; To mitigate the multipath effects caused by the complex signal reflection of urban
application environments in GPS receivers, a multipath mitigation method based on a hypothesis
testing wavelet thresholding filter and the carrier-to-noise density ratio ( C/N,) estimation was
proposed. This technique was integrated into the code and carrier tracking loops, which estimated
the multipath tracking errors by the wavelet thresholding filtering based on the C/N, estimation,
and then removed the positioning errors in multipath environments by compensating the
pseudorange measurements. The simulation tests were conducted in the typical multipath scenario
under urban navigation environments, whose results showed that the statistical positioning error
can be reduced from 15. 95 m with the standard receiver processing to 1. 75 m with the proposed
method, which indicated that the proposed method achieves a significant improvement of
positioning accuracy without an obvious additional computation load.
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Fig. 1 lllustration of hypothesis testing wavelet
thresholding multipath mitigation for a
receiver channel

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

%37 %

P AR T IEAE 1 WSO LR R 10 1 v 52 B
7R TE . 7 GPS T MSCH LR R IR 25 30 6 114 2
i b, B B 56/ N B (EIE A, He g Ak F
DLL A1 PLL 251 i it A9 A% 1 80 A 07 BR R
22 (FET 1 ms BYAHICRAE) | MM LAl TR
LN B S AR R R 25 B AR o 2
TR Z RIS TT, fa i T8 B O 10 ms. /T2
g A A S E R R AR A S5, L 10
AR R X B HE A T A — LR
B IRl 0 S0l A O B LN e LA
S L A R A8 AR 2. A O I LI 2 RE S T PR
ZART SR E AL IR 22, T AN AS M 2 AR 3 fiE
THER PLL B ZARR4NL.

2 ZARBONRHE NN FEAT BR R AL B
AL

FEPARMEE S5 T, 1 A~ GPS #E ML 2558
AR LOS SALE S s(r) iTRR N
s(1) =A.c(t-7)coslw (=) ] . (1)
Hr:A, 2 LOS 155 HYMREE s o0, AN (14 2335 431
Fso(r) AR Y iR ; 7, A LOS {75 14 4%
IFREE | AR BB AR LRI - w, 7. 3X AR ST
Bl O WO T8 LA Mg MR I X AME (R
EPAATE N B ERAE 5 0 5 ARG S s, (1)
RN A
5, (1) =A.c(r=m))cos[ w (1-7,) ] +
aAc(t—1y—-7)coslw (t—7,) +6,] +
a,Ac(t—-1y—-T1,)cos[w (t—71,) +0,,] +--++

aNAcC([_TO _TN)COS[(UC([_TO) +0mN:|

)
Ol Loy, o, oy B TRSPRATRE LOS 75
WBRELL A {7, 7o ool 2 B S LA A
iﬁ_; %aml ’ 0,,12, ty HmN} ﬁgﬁé%%ﬁiﬁ*a{j. iz

AW T 220K 28 B, A IR S
LOS {55 BR 225K, 2487015 LOS {754
ENIP YN PSR
25 b T g ALk 3 AR A SRR R (E) 5
iR (L) AH OGS % dan th i [/ AH 2 & Ry, (7)
R, (1) AR A
Ry(7) =AR. (7 —71,)cosb +

N
ZanAcRc(T _Td _Tn)cos(amn _0) s (3)
n=1

R, (1) =A.R.(T +7,)cosf +

N
Y e, AR (7 +7,—7,)cos(8,, —0). (4)
n=1


http://www.acropdf.com

% 3 H

Hrr N 1 RoR RIS & 7 RSB IE A T, A
FEXT LOS {5 S AGHE AT REA T DL A PR R 1R 2% 7
SRy A I/ I A S A IS SE (i B o, BVAF DGR ; 0
R ERPARBAG T, AL HEXT LOS 15 S 3 I AR Ak 1T
DA BRI ARA BRER IR 22 5 R, ( + ) o MG pREL.
TAH &K 1 1Y IEASAH 43 1 ( Q) , T LA sin BRI X
B cos R

A — 2R AT, A58 S LOS
5 [RIAEURD SCRE PRI 0, AR T o i 245 2
g0 R A DGR A 0. 5 B H, ] 24854
5 | LAY DLL %570 0w o7 B A5 7R B4 5] 2 B 7.
] v SIEER A 5 ) 25 BHAR U L A2 A A P
SRR Z 430 R R Bl 248 2 1T A 4 0010 -
L AEFAE 45 2F R, DL IE V12 ) 200 o 431
PLL % 512800 b A4 7R 25 DL 3. AT 0L, 248 52 M T
() PLL %5505 it ( 28 AT F 3R] B A5 A L)
2:) 5 LOS 1551y 5 bran th ( 554k ) A2 H i,

1.0
0.8
0.6
0.4

-02f
-0.4}

ST E /A R
(=3

|
=4
[=))

-0.8 ¢
-1.0r

220 -15 -10 —05 00 05 10 15 2.0
R S fi 22/
B2 HRYUNSHMDLL LB mEAETER
Fig. 2 lllustration of DLL discriminator response due to
multipath effect
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Fig. 3 lllustration of PLL discriminator response due to
multipath effect
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