38 1 Vol.38,No.1
2021 1 Hebei Journal of Industrial Science and Technology Jan. 2021

:1008-1534(2021)01-0012-08

b b
( , 050081)
(STFT) (LSM) .
o ’ — 170 dBW )
200 Hz, 2 kHz/s , 99% ,
0.2 dB, , .
. TN911 72 .\ DOI. 10.7535/hbgykj.2021yx01003

Research on technology of carrier tracking for burst signals with low SNR

LIU Yonghua, WANG Pengyi, WANG Xiduo
(The 54th Research Institution of CETC, Shijiazhuang, Hebei 050081, China)

Abstract : In order to improve the phenomenon that the demodulation performance obviously deteriorates due to the dynamic
increase of the signal when tracking the carrier of the short-burst direct spread spectrum signal (DSSS) with low signal-to-noise
ratio(SNR) in satellite downlink mode, a carrier tracking algorithm aided by Doppler dynamic compensation was proposed.
Firstly, the frequency and change rate of the signal were estimated by using short-time Fourier transform (STFT) combined
with least square method (LSM). Then, the estimated results were used in Doppler dynamic compensation for the original sig-
nal. Finally, the carrier accurate tracking was completed by using the third-order phase locked loop, and the algorithm was
optimized and simulated to improve the data utilization. The numerical simulation results show that under the condition of
receiving —170 dBW sensitivity level, the tracking success rate reaches 99%, and the demodulation loss is less than 0.2 dB,
when tracking the captured signals with the frequency offset less than 200 Hz and the frequency change rate less than 2 kHz/s
by the optimized algorithm. The algorithm is easy to apply in engineering with moderate complexity, and provides a reference

for the improvement of the existing receiver carrier tracking module for the short-burst DSSS with low SNR.
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