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Research on Signal Processing Algorithms in GPS Receivers

CAI Fan’2, YIN Yan?, ZHANG Xiu-zhong!
(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2. Graduate
School of the Chinese Academy of Sciences , Beijing 100039 , China; 3. Department of Electronic Engineering
of Tsinghua University, Beijing 100084, China)

Abstract: The modern standard satellite navigation receivers are commonly based on ASICs
for signal processing and fast microprocessors for application calculations. The software satellite
navigation receiver is also developed in recent years. The research on software receivers becomes
one trend of satellite navigation receiver. For algorithms on signal processing play an important
role in satellite navigation receivers, the paper illuminates the signal processing algorithms in
detail.

The GPS receiver is widely used at present. So the paper places emphasis on signal pro-

cessing algorithms about GPS receiver. Signal processing algorithms include three aspects :
the algorithm on signal acquisition, the algorithm on carrier tracking and the algorithm on PRN
(pseudo random noise) code tracking.

In the part of signal acquisition, the method of using FFT to get the result of circular cor-
relation is introduced. The paper carefully researches the method and discusses the derivation
process of the method.

In the part of carrier tracking, the paper describes the principle of frequency locked loop(FLL)
and phase locked loop (PLL) and analyzes the principle of loop filter. The method of transition
from s-domain to z-domain is introduced. The computation of noise bandwidth of the loop filter
are expatiated and the structures of one-step digital loop filter, two-step digital loop filter and
three-step are given. Other parameters of loop filters are also given.

In the part of code tracking, delay-early locked loop (DLL) is introduced. Theoretical anal-
ysis and experiment results demonstrate the algorithms in the paper. Through the simulation

testing, the performance of combination of PLL and FLL can be acknowledged.

Key words: GPS receiver; matched filtering method; FFT correlation method; frequency
locked loop; phase locked loop; delay-early locked loop



