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Research on tracking technology of time division intersatellite
signal based on Kalman filter

SUN Tianwei,ZHONG Xingwang,ZONG Nianke , WANG Guoyong
( China Academy of Space Technology(Xi’an), Xi”an 710000, China)

Abstract ; During the measurement in the field of inter-satellite link, the inter-satellite measurement of
time division duplex system gradually becomes the emerging technology, and the tracking accuracy of
time division signal determines the measurement error of receiver. The traditional receiver carrier tracking
loop can ensure the stable tracking of continuous signals, but it is greatly affected by phase jitter. And
when tracking the discontinuous signal of time division duplex system, there is problem of divergence of
tracking results in open loop stage. Aiming at these problems, a time division signal tracking technology
based on adaptive Kalman filter is proposed, which uses Kalman filter to process the phase detection
results and extrapolates the frequency stably according to the final state of the previous moment in the
open-loop stage. Compared with the traditional tracking loop, the mean absolute value of carrier phase
tracking error is reduced by 92.9% and the standard deviation is reduced by 93.5% . The experimental
results show that this technology not only realizes the stable tracking of carrier phase in the open-loop
phase, but also effectively suppresses the influence of phase jitter in the closed-loop phase, which is of
great application significance for realizing the inter-satellite precise measurement of time division duplex
system.

Key words : Kalman filtering; carrier tracking loop; time division duplex; intersatellite measurement
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Fig.7 Carrier phase tracking error based on
adaptive Kalman filter
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