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Orbit Determination of Lunar Orbiter SMART-1 by using DORR and Doppler

By

Fuyuhiko KIKUCHI*', Qinghui LIU*', Sander GOOSSENS*!, Koji MATSUMOTO*!,
Hideo HANADA*', Nobuyuki KAWANO?*!, Takahiro IWATA*?,
RSAT/VRAD mission group*', SHANGHAI Astronomical Observatory*,
URUMQI Astronomical Observatory** and Mizusawa VERA Observatory*’

Abstract: In order to estimate the lunar gravity field accurately than previous result for more than one order
of magnitude, the precise orbit determination {OD) by combining the Doppler and VLBI will be carried out
in RSAT and VRAD mission in SELENE. In order to reveal the contribution of VLBI for OD, the VLBI obser-
vations of ESA’s lunar orbiter SMART-1 were carried out. The OD was carried out by using Doppler, DOR
(Differential One way Range ), and its combination. As a result of the overlap analysis, it was shown that the
error of the along- and cross-track components of the orbit elements were appreciably reduced by combining
the Doppler and DOR. Though the baseline and observation period of VLBI observation were insufficiency,
the result represents a contribution of VLBI for OD.
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