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Carrier Tracking Algorithm Based on Dopler Rate of Change Estimation

MA Rui. GENG Hujun. WANG Xiduo. CHEN Taoyi
(China Electronics Technology Group Corporation No. 54 Research Institute, Shijiazhuang 050081, China)

Abstract: In order to improve the phase jitter caused by dynamic stress error and thermal noise in satellite communication system,

the demodulation loss of signal is obvious when tracking the carrier wave of large dynamic signal at low SNR, in this paper, a carrier
tracking algorithm based on Dopler rate of change estimation is proposed. Firstly, the Dopler rate of change and Dopler frequency of
the received signal are estimated by the method of delay-correlated Fast Fourier Transformation (FFT) and FFT analysis, then the
Doppler rate of change and frequency of the received signal are compensated by the estimated value. Finally, the compensated signal is
tracked by the third-order PLL, by considering the symbol rate, the algorithm is improved and simulated. The simulation results
show that this method can realize the stable carrier tracking with a symbol rate of 1 Mbps and a tracking rate of 150 kHz/s at a carri-
er-to-noise ratio of 63 dBHz, and the demodulation loss is less than 0. 3 dB. This algorithm is used to reduce the carrier tracking com-
plexity, and improve the tracking precision, which provides a basis for the improvement of the carrier tracking module of the receiver.

low SNR

Keywords: wireless communication technology; carrier tracking; delay correlation FFT; large dynamic ;
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