FEhLEedt 201137 (1): 52-60 1SSN: 0254-4156 CN: 11-2109/TP

WX RS

BT AR B AR KRB LS 5 B 3E NS BB R
T, BRI, FhakER, xlElk
1. FRUEIOR RS SRS L M 210016

2. PHEBEH WA RTYEA R L#CHL 9Tk L 200232

3. BB TR MR S e R i
Weks H 1 2009-10-20 g fm] H 3 2010-8-13 Wggh kA Y X HH
Wz

FEARB M LL A5 RO X GPSIE S REATIESE . KSR ER R GPSEUR I E ZEWFFLTT ). 18 3C LA 4%
WML 5 A, T A T 38 T TR0 LU 5 BER 1) 8 N B R BIATIIR . 235 5 18 1IR3 LA o X A%
GEABG AN, AT T IFATAIOCERERFA B . 1R SO eI ST T AR B ST P (K 2 ME SR AN TR R, 3E
AWEIT T BT = B R A 8 N YT A 1) S N BRI A R R T LEBBAR I, 0B Ak
Peas PERE S brifEKalmandg P as HEAAT A . BRI 5 B9 B2 2T PRI, 1208 s o BEE AR
Pt 5 v (0 AR LB Sl A BE st VA 1T PR S A 30 I Bl A P B 2 5 R AR I R e A
AR AIABLAE STk, BENS AT RSO D00 2 (AN 3 A PR R 2 X DB A R S 18 STl — S
TR AR R STEEAT T30 E. W4 RAEWIFE 40 L 24dB-HZ 955 5 4 1F F, BUIIAHIAT {7 2R
ERRZERMEZERENSIA 210,01/, WA TE 1 BN 5545 5 M EEAVERE .

KA

EU A Ao B AERGEAL RS

nRS

Adaptively Robust Phase Lock Loop for Low C/N
Carrier Tracking in a GPS Software Receiver
MIAQO Jian-Feng, CHEN Wu, SUN Yong-Rong, LIU Jian-Ye

1. Navigation Research Center, College of Automation Engineering, Nanjing
University of Aeronautics and Astronautics, Nanjing 210016, P.R. China

2. Shanghai Aircraft Design and Research Institute, Commercial Aircraft Corporation
of China, Ltd, Shanghai 200232, P.R. China

3. Department of Land Surveying and Geo-Informatics, Hong Kong Polytechnic
University, Hong Kong, P.R. China

Abstract

An important issue in GPS applications is how to track GPS (global positioning
system) signal precisely and continuously under low carrier-to-noise ratio (C/N). In
this paper, an adaptively robust filter based low C/N carrier phase lock loop (PLL) is

developed under a GPS software receiver platform. Considering the effect of low C/N

carrier signal on the traditional tracking loop, a parallel correlation tracking loop is
established. A linear optimal estimator is designed to deal with the dependent
noises in kinematics model and measurements. Furthermore, an adaptively robust
filter is designed based on a three segment function adjust factor. When received
signals are under favorable conditions, the performance of the new filter is very
similar to a standard Kalman filter. For a practical weak carrier tracking, this new
enhanced PLL intelligently tunes the loop parameters according to the total phase
jitter analysis. It successfully resists the outliers and dynamic model errors by

T RIEE
A3 fE B
F Supporting info
+ PDF(2762KB)
b [HTMLA: 3(](OKB)
v 27 CHR[PDF]
F 272 S0k
k455 R Bt
b A SCHEE 25 I
PRI 4548
v A GIHIE AR
F SRS
F Email Alert

eSS
b A 1

ET A ) AHRCE
WA AR AR

- R




adaptively balancing the influence of updated dynamic model state and the
measurements. The robustness and efficiency of the new filter is demonstrated by
some real data testing experiments. The results verify that the standard deviation of
the phase errors with this adaptively robust phase tracking loop can reach 0.01
cycles with satellite C/N ratios around 24 dB-Hz, which improves the performance
significantly.
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