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The Software Phase Lock Loop Technology to Extract Deep
Space Probe High-precision Doppler Frequency

MENG Ling-peng!?, ZHENG Wei-min!

(1. Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Shanghai 200030;  2.Graduate
University of Chinese Academy of Science, Beijing 100049)

Abstract: High-precision Doppler data is important for orbit determination of deep space
probes. The traditional mode of Doppler frequency measurement is two-way. To meet the
demand of observing deep space probes with one-way or three-way modes, a high-precision
Doppler data mining method, called software phase lock loop (SPLL) technology, is pre-
sented. From VLBI observations of carrier signal of probes, high-precision Doppler value
can be extracted by SPLL technology. The mathematical model, parameter design method
and software realization of SPLL are introduced. The Doppler frequency values obtained

from SPLL are consistent with those reference values given by local correlating method from
Shanghai VLBI center.

Key words: Doppler frequency; deep space exploration; software phase lock loop; VLBI
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