A5 S5
2023 4 10 J

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 45 No.5
Oct. 2023

doi:10. 11887/j. ¢n. 202305011

http://journal. nudt. edu. cn

EAT GPULBHKEFRANIESMIESHIREMRIERIRE

B, gl mask, & &
(ABAH RS B FHESFR, #h Ky 410073)

OB ORI R T GPU Ab B ACR 2 BRI S0 A b T 1 S R R R B A s sl 5% T A AR
BRI — 78 i, B R — o 7 3 2587 S 14 SR ) Rl A A L R B B0k IR Bk B T — PR R
PEVEIRAE 52 M 1Tk, SEBUBRER A A B BE 2238 ) L A8 P R RS 8 A Tk T BROR B8 20 M5 5 30 2485, 7EBR R
AR 4 B R SRR FR AT S AL R S A A TR AR B . 28005 FURAIE, 200 ms SRR FR T, ol S2 8
LR/ RAEALEEST 5135 800 Ha/s (64 Ha/s* 1E5X3E S5 T H AR 1 P Rs B , 1 YR 3 B )

W, BRER SRR AR 2 23 dB-Hz A BRET BE O T 48 3 BrBiA3f %
KRR AP LB s LIS 5 5 RREIEUG B oS
FFRREE (REAR S ) #R1RES (OSID)

hESES.TNO4.42  THEIEER:A
TEHES.1001 -2486(2023)05 - 095 — 10

Carrier phase tracking loop for long update period satellite

navigation signal suitable for GPU processing

XIAO Zhibin, LU Zukun, LIN Honglei, HUANG Long
(College of Electronic Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract; In view of the contradiction that the GPU processing efficiency was limited under the short update interval and the traditional

tracking loop was not robust under the high dynamic scenario under the long update interval, a carrier phase tracking algorithm with long update

period for high dynamic scenes was proposed. A low complexity LFM signal parameter estimation algorithm was designed to estimate Doppler and its

rate of change at the initial stage of tracking, thereby eliminating most signal dynamics, and during the tracking process, a 4-order Kalman filter

was used to precisely track the residual signal phase and dynamic. It is verified by simulation that under the 200 ms update interval, fast and stable

tracking of the carrier phase can be realized in sinusoidal motion scenes with Doppler primary/secondary change rates of 800 Hz/s and 64 Hz/s?,

respectively. The convergence can be achieved with only one update, and the tracking sensitivity is as low as 23 dB-Hz; the phase tracking

accuracy is far better than the traditional third-order phase locked loop.
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