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Resolution of VLBI Group Delay and Phase Delay from
Telemetry Signal

ZHENG xin, CHEN Guan-lei, CHEN Ming, LIU Qing-hui, WU Ya-jun,
SHI Xian, ZHAO Rong-bing, CHEN Shao-wu

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, 200030 Shanghai, China)

Abstract: The misalignment of spacecraft antenna with the Earth, the discontinuity of the

telemetry signal and the distance between spacecraft and the Earth farther and farther etc,
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which narrow the signal bandwidth and reduce the signal strength, contribute to the increase
in VLBI group delay error and outliers. In order to acquire better group delay measurements
in these situations, we studied four fitting methods, namely weighted linear fitting with
amplitude after outlier-elimination, weighted linear fitting with squared amplitude after
outlier-elimination, weighted linear fitting with cubic amplitude after outlier-elimination
and weighted linear fitting with quartic amplitude after outlier-elimination. By evaluating
the pros and cons of these four methods, we found that by using the second method can
minimize the closure error of delays from three baselines and can relatively maximize the
average coefficient of determination of group delay fitting. In order to further reduce the
error of VLBI delay measurement, we introduce a method to connect the phase delay with
cycle ambiguity in the entire observation period, and then eliminate its offset by minimizing
its difference from the group delay. In this way, we are able to get phase delay measurements
with relatively small offsets. Since the random error of phase delay is usually much lower
than that of the group delay, the systematic error of phase delay can be reduced more easily,

and be better applied in orbit determination process.

Key words: deep space exploration; VLBI; telemetry signal; group delay; phase delay
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