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orbit determination, and in conjunction with the laser altimeter
(LOLA) at 10 cm accuracy is expected to provide the position of LRO
and, by inference, the position of surface features to the desired
accuracy. Important aspects of LRO orbit determination are gravity
model improvement, improvement of spacecraft timing

Orbit Determination of LRO at the Moon - NASA
The Lunar Reconnaissance Orbiter (LRO) has been orbiting the Moon

since 2009, obtaining unique and foundational datasets important to
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understanding the evolution of the Moon and the Solar System. The
high-resolution data acquired by LRO benefit from precise orbit
determination (OD), limiting the need for geolocation and co-
registration tasks.

Orbit determination of the Lunar Reconnaissance Orbiter ...

The orbit determination of LRO is particularly important because the
mission is designed to select landing sites for future robotic and
human landings. For these purposes the program needs an accurate
geodetic model of the Moon that provides the best knowledge of the
positions of features on the surface, including the far side, and the
gravity ...

Orbit Determination of LRO at the Moon

The LRO spacecraft was launched at 22:32 UTC on 18 June
2009fromCapeCanaveralLaunchComplex41l,andentered lunar orbit on 23
June 2009. Five maneuvers designed to gradually circularize the
initial eccentric orbit followed, and
thespacecraftcommissioningphasewasinitiatedon27June 2009. The
commissioning orbit was a quasi-frozen ~30 x

Orbit determination of the Lunar Reconnaissance Orbiter
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with the laser altimeter (LOLA) at 10 cm accuracy is expected to
provide the position of LRO and, by inference, the position of
surface features to the desired accuracy. Important aspects of LRO
orbit determination are gravity model improvement, improvement of
spacecraft timing
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- Mazarico, E., Neumann, G.A., Barker, M. K., Goossens, S., Smith,
D.E., Zuber, M.T.. Orbit determination of the Lunar Reconnaissance
Orbiter: Status after Seven Years. Planetary and Space Science, under
review. The LRO trajectory is processed over short spans (typically
2.5 days) and combined into month-long batches.

PGDA - Trajectory of LRO

LRO precise orbit determination with LR . The baseline LRO tracking
system is a S-band radio frequency link (Chin 2007). The original
goal of LR was to improve the S-band LRO orbit solutions, and even
those from the combination of S-band tracking and altimetric

crossover analysis (Smith 2008). We processed the LR data to
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determine LRO orbits either independently or with S-band radio

LRO Orbit Determination with Laser Ranging Data

This paper represents orbit propagation and determination of low
Earth orbit (LEO) satellites. Satellite global positioning system
(GPS) configured receiver provides position and velocity measures by
navigating filter to get the coordinates of the orbit propagation
(OP). The main contradictions in real-time orbit which is determined
by the problem are orbit positioning accuracy and the amount

Orbit Propagation and Determination of Low Earth Orbit ...

Lunar Reconnaissance Orbiter Orbit Determination Accuracy Analysis
Results from operational OD produced by the NASA Goddard Flight
Dynamics Facility for the LRO nominal and extended mission are
presented. During the LRO nominal mission, when LRO flew in a low
circular orbit, orbit determination requirements were met nearly 100%
of the time.

NASA Technical Reports Server (NTRS)

As a unique and new dataset, LR data have been used in LRO orbit
determination process, and to characterize the LRO spacecraft clock’s
mid- to long-term behavior 9. The results suggest that the LR data
alone can determine LRO orbits with quality comparable to those from
S-band data when a high-resolution gravity field model, such as those
derived from the GRAIL spacecraft 10,11 , are used.

PGDA - Laser Ranging to LRO

LRO orbit determination or “phases”, each lasting for approximately
one lunation (28 days). In the time period presented here (13 July
2009 to 31 January 2011), there are 21 phases in total. Commis-
sioning, which lacks SK maneuvers, is divided into three phases of
equivalent duration (CO 01 to CO 03). The nom-

Orbit determination of the Lunar Reconnaissance Orbiter

« LRO launched on June 18, 2009 and entered lunar orbit on June 23,
2009.  LRO flew in an elliptical (40 km x 180 km altitude) frozen
commissioning orbit from June 27 until September 15, 2009. < LRO was
in its nominal mission orbit (50 km circular) from September 15, 2009
until December 11, 2011.

Lunar Reconnaissance Orbiter Orbit Determination Accuracy ...

The Lunar Reconnaissance Orbiter (LRO) spacecraft was launched on
June 18, 2009. In mid-September 2009, the spacecraft orbit was
changed from its commissioning orbit (30 x 216 km polar) to a quasi-
frozen polar orbit with an average altitude of 50km (+-15km). One of
the goals of the LRO mission is to develop a new lunar reference
frame to facilitate future exploration.

Precision Orbit Determination for the Lunar Reconnaissance ...

A low Earth orbit (LEO) is an Earth-centred orbit with an altitude of
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2,000 km (1,200 mi) or less (approximately one-third of the radius of
Earth), or with at least 11.25 periods per day (an orbital period of
128 minutes or less) and an eccentricity less than 0.25. Most of the
manmade objects in outer space are in LEO.. There is a large variety
of other sources that define LEO in terms of ...

Low Earth orbit - Wikipedia

Precise orbit determination of a LEO using GPS is not a new issue. A
number of studies were already carried out. A recent overview may be
found in Bisnath and Langley (1999). A new requirement, mainly driven
by the meteorological community interested in data from atmospheric
sounding satellites, is the availability of precise orbits in near

Efficient precise orbit determination of LEO satellites ...

We present the results on precision orbit determination from the
radio science investigation of the Lunar Reconnaissance Orbiter (LRO)
spacecraft. We describe the data, modeling and methods used to
achieve position knowledge several times better than the required
50-100 m (in total position), over the period from 13 July 2009 to 31
January 2011.

Orbit determination of the Lunar Reconnaissance Orbiter ...
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Precise Relative Orbit Determination (PROD) is an essential
prerequisite for the LEO formation-flying satellites to complete
their mission in space. The contribution of the BeiDou Navigation
Satellite System (BDS) to the accuracy and reliability of PROD of LEO
formation-flying satellites based on a Global Positioning System
(GPS) is studied using a simulation method.
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