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Tab.1 Tracking Performance with High Dynamic Signals of FPLL
(1)
/(dB-Hz) /(km s 1) /g /(gesH) /m /(10 3*m e s 1)
1 39. 33 1.41 4.15
2 39. 35 1.27 4.16
space. bin 3 40. 02 25.98 26.51 9.02 1.17 4.43
4 40. 94 1. 35 4.42
5 40. 94 1.35 4. 31
1.31 4.24
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Fig. 4 Tracking Performance with High Dynamic Signals of FPLL

2 , FPLL 1. 023
Mbps lo 1.31 m,
4,24X10°m/s, [1] Yu Xingwang, Zhang Xiaohong, Liu Jingnan, et al.
GPS /DR Original Observation Integrated Naviga-
4 tion and Positioning[J]. Geomatics and Informa-
tion Science of Wuhan University, 2009, 34 (2).

. 236-239 , , , .GPS /DR
GPS ( /

FPLL. L. :
,2009,34(2) :236-239)

’ ’ [2] Zhang Kang, Li Lianzhong, Yan An. Research on
° High Dynamic Deeply Integrated INS+ GNSS Navi-
’ gation Technology[[C]. The 4th CSNC Essays-S9
’ ’ Integrated Navigation and New Navigation Meth-

GPS o s ods, Wuhan,2013( , s .

40 dB-Hz, 26 g, + [C].

9g/s LFPLL , ,2013)
1.31 m(lg), 4.24X107° m/s [3] Ward P W. Performance Comparisons Between
(16), ,FPLL FLL, PLL and a Novel FLL Assisted PLL Carrier
GPS Tracking Loop Under RF Interference Conditions
[CJ]. TON GNSS 1998, Nashville, TN, 1998

[4] Tang Bin, Yu Xiaqgiong, Dong Xurong,et al. Design



39 11 :FPLL

GPS 1333

[5]

[6]

7]

(8]

[9]

Intelligent Carrier Tracking Loop Based on Software
GPS Receiver[ J]. Journal of Beijing University
of Aeronautics and Astronautics, 2007, 33(7):807-
810( s s s GPS
[Jl. .

2007,33(7):807-810)
Xiang Yang, Hu Xiulin. Maximum Likelihood Esti-
mation Based High Dynamic GPS Carrier Tracking
Loop[J7]. Acta Electronica Sinica, 2010, 38(7).
1 563-1 567( s

GPS LJ. , 2010, 38
(7): 15631567
Hurd W, Statman J, Vilnrotter. V. High Dynamic
GPS Receiver Using Maximumlikelihood Estimation
and Frequency Tracking[J]. IEEE Tran on Aerospace
and Electronic Systems, 1987, 23(4) :425-437
Kaplan E D, Hegarty C. Understanding GPS: Prin-
ciples and Applications [ M]. 2nd Edition. Nor-
Wood, MA: Artech House, 2006:155-174
Lindsey W C. Synchronization Systems in Commu-
nication and Control[ M]. Englewood Cliffs, N J:
Prentice-Hall, 1972 478-480
Qian Zheng, Wang Zhongyu, Liu Guili. Analysis

and Data Processing of Test Errors[ M. Beijing:
Beihang University Press, 2008 ( s s
(M.
,2008)

[10] Li Yunrong. Performance Analysis and Achieve-
ment for Signal Acquisition and Tracking About
GPS Receiver[ D|. Wuhan: Wuhan University, 2007
( . GPS

[D]. : , 2007)

[11] Zhang Tisheng, Zheng Jiansheng, Zhang Hong-
ping, et al. Carrier Phase Extracting and Positioning
Performance Analysis for the High Precision Single-
frequency GPS Receiver Design[ C]. The 2th China
Satellite Navigation Conference, Shanghai, 2011 (

GPS

[C].

’ ’ ’

s ,2011)
[127] Jiang Junwei, Duan Xiaohui, Lin Yang, et al. New
Algorithm for GPS C/N0 Estimation[J]. Journal
of System Simulation, 2009, 21(24).7 786-7 788
( s ) ) GPS
L. » 2009, 21 (24) .
7 786-7 788)

Simulation and Testing of FPLL Carrier Tracking Loops with
High Dynamic GPS Signals
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Abstract: The conventional tracking loops in GPS receivers usually lose locked high dynamic signals.

Thus, to achieve better FLL performance in dynamic situations and higher PLL measurement accura-

cy. we implemented a second order FLL in an assisted third order PLLL. (FPLL) based carrier tracking

loop. These methods were employed to analyze the measurement accuracy FPLL of code and carrier

phases, and implemented on our software receiver platform with Matlab. FPLL was tested using the

data collected through Spirent GSS7700 simulator. The results show that the average measurement

accuracy for code the phase and carrier phase was 1. 31 m (1s) and 4. 24X10 ® m/s (1g) , respective-

ly, as the signals are around 40 dB/Hz of SNR (signal to noise ratio), with 26 g of acceleration and
9 g/s of jerk.
Key words: frequency lock loop (FLL); phase lock loop (PLL); FLL assisted PLL (FPLL); high dy-

namic signal; measurement accuracy
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