B26E FoH Vol.26 No.6
2019 4£6 A June 2019

SRR RE A, IRIE, 5. AT ROCRUAM THBUREIT Sl B R T]. vt S5 #H,2019, 26 (6) :45-48, 53. CHENG L, FU Q, SUN X Y, et
al. An improved algorithm of frequency-locked loop based on maximum likelihood estimation[ J]. Electronics Optics & Control, 2019, 26 (6) :45-48, 53.

EHTRAUAM TSR SER %

2 F, B R, AR, R4, AKX
(EEMER FRIE K% . TR ESEAR SN HESSLRE; b. B TFTES AL, ) 78 MK 541004)

ot 5 &

Electronics Optics & Control

i E: AAAEZAGEREFBEIRET, LEFRBNEFEE AL AR ETREBUAET 2 £
R A AT -, R T RAMARETRE T —H R 8RT ok, A RBARRR B Z AR XM EET
Bk e TZA RO FIB SO APMNRGZALEN RE-FBST AL RO EAFTE. HALERAN, &
Bk AR AR R B RIR P A B AR K ey Bk,

REWR: HASRIE; MK, BES; RRXUAEHY,; $EHHE

hESHES: 0213.2 XEkfRE: A doi:10.3969/]. issn. 1671 —637X.2019. 06. 009
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Abstract: In such environments as forests, indoor rooms and high-altitude orbits with weak signals, the
satellite navigation receiver can not use the traditional Frequency-Locked Loop ( FLL) to track the Doppler
frequency of received signal normally. To solve this problem, an improved algorithm of FLL based on
maximum likelihood estimation is proposed. In this algorithm, the maximum likelihood estimation module is
inserted before the mixer of the traditional FLL. The proposed algorithm is formulated in detail. Based on the
structure of traditional FLL, an implementation scheme is also proposed to enhance its performance. Simulation
results show that; Compared with the traditional FLL, the improved algorithm has a great improvement on the
performance of frequency tracking.
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Fig.1 Traditional frequency-locked loop
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Fig.2 Frequency-locked loop based on maximum likelihood
Doppler frequency estimation
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Fig.3 The static frequency errors of the traditional and

improved FLL under low carrier-to-noise ratios
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traditional FLLs under different carrier-to-noise ratios
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Fig.5 The dynamic frequency error of the traditional and

improved FLL under two carrier-to-noise ratios
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