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Abstract

Numerical results

The interest in a precise orbit determination of Low Earth Orbiters (LEOs)
using GNSS observations, in order to recover the Earth's gravity field, has
rapidly grown. Based on the advent of precise orbit and clock products by the
IGS analysis centres and geometrical high-low Satellite to Satellite Tracking
(hl-SST) observations, the point-wise Geometrical Precise Orbit Determination
(GPOD) of LEOs can be introduced with only a single GNSS receiver onboard
LEOs. Based on a new proposed Kinematical Precise Orbit Determination
(KPOD) method, the orbit is represented by a number of approximation
parameters including boundary values of the LEO arc. This kind of orbit
representation not only allows to determine an arbitrary functional (e.g. velocity
and acceleration) of the satellite arcs, it is also possible to use dynamical
information for the determination of the orbit parameters. In the geometrical and
kinematical POD procedures, no dynamical information is used at all. Because
of the close relation of the estimated kinematical parameters with the force
function model, orbit determination can be designed as a pure KPOD on the one
hand and a pure Dynamical Precise Orbit Determination (DPOD) on the other
hand. If only weak dynamical restrictions or full dynamical information are
introduced to the estimation procedure, then a Reduced-Kinematical Precise
Orbit Determination (RKPOD) is introduced. In this poster, the new concept,
the various possibilities and the effect of the dynamical information in POD
based on simulated data are presented for the GOCE mission.

Kinematical Precise Orbit Determination (KPOD)
In Shabanloui (2008), it was demonstrated that a LEO short arc can be
kinematically represented as,
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τ is the normalized time at the time t from the LEO starting time t A , end time tB

and the arc length T as
τ=

t − tA
, with t ∈ [t A , tB ] , T = tB − t A
T

(2)

r (τ ) is the satellite position at the normalized time τ and r (τ ) is the Keplerian

orbit which connects the arc's boundaries rA , rB . In Eq. (1), e 2 j and b 2 j +1 denote
the Euler-Bernoulli coefficients and E2 j (τ ) and B2 j +1 (τ ) are the absolutely and
uniformly continuous series expansions of the Euler polynomial of degree 2 j
and Bernoulli polynomial of degree 2 j + 1 at the normalized time τ ,
respectively.

In Eq. (1), the vector dυ and n denote the residual Fourier

coefficients and the residual Fourier series upper index, respectively.
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