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A Weak Signal Acquisition Method for Deep Space Communication

ZENG Fu-hua

(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract : The characteristics of low signal—to—noise ratio(SNR) and high dynamic in deep space commu-
nications would result in high complexity and low acquisition probability in telemetry tracking and command
(TT&C) signals acquisition process. Firstly, the difficulty of signal acquisition and cyclo—stationarity of
TT&C signals are analyzed. And then, a new algorithm based on cyclic correlation detection is proposed.
The simulation results show that acquisition threshold and dynamic range of the proposed algorithm reach
24 dBHz and 800 Hz/s,respectively. Compared with the traditional squaring method, the new algorithm
can increase the frequency dynamic range up to two orders of magnitude at the same acquisition threshold.
This method has been used in the development of China’s first deep space TT&C station. Engineering prac-
tice results verify that the algorithm performance is stable and reliable, and it is a good solution to low SNR
suppressed—carrier TT&C signal acquisition problem.
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Fig.3 Scheme of the capture algorithm
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Table 1 The comparison between new method and traditional method
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