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Bidirectional TT&C Ground-Based Navigation Schemes for High-Orbit Aircrafts

in Boost Phase

SUN Lida, YE Xiang, WEN Yuan, LIU Wei, ZHANG Dandan
(Shanghai Institute of Satellite Engineering, Shanghai 201109, China)

Abstract: In order to solve the problems of high resource demand and poor navigation precision in traditional
ground-based navigation schemes such as inverse-global positioning system (GPS) during geostationary orbit (GEO)
or geostationary transfer orbit (GTO) powered phase, the ground-space-ground bidirectional telemetry tracking and
command (TT&.C) navigation scheme and the space-ground-space bidirectional TT&.C navigation scheme are
studied, and a time series analysis model is established. It is demonstrated that the delay of positioning data in the space-
ground-space bidirectional TT&.C navigation scheme is about half of that in the ground-space-ground bidirectional
TTR.C navigation scheme. Through theoretical analysis and simulation verification, the resource demand and
navigation precision and accuracy of different ground-based navigation schemes are compared. The results show that
bidirectional TT&.C ground-based navigation schemes require less ground station resources and have higher navigation
precision. Moreover, the space-ground-space bidirectional TT&.C navigation scheme shows higher navigation accuracy.

Key words: high-orbit aircraft; ground-space-ground bidirectional telemetry tracking and command (TT&.C)
ground-based navigation; space-ground-space bidirectional TT&.C ground-based navigation; positioning data delay;
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Fig.1 Principle of inverted GPS navigation
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Fig.2 Principle of the ground-space-ground bidirectional

TT&C navigation scheme
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Fig.3 Time series analysis model for the maximum delay

of ground-space-ground bidirectional TT&C

navigation scheme
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Fig.5 Principle of the space-ground-space bidirectional

TT&C navigation scheme
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