)
I‘aculty of (3eodesy

and (Cartography

WARSAW UNIVERSITY OF TECHNOLOGY

Study on the Variance Component Estimation in relative weighting

of the Inter-Satellite Links and GNSS observations for orbit determination

1 . 2 « o 1
Tomasz Kur’, Tomasz Liwosz™ and Maciej Kalarus
'Space Research Centre Polish Academy of Sciences, Warsaw, Poland

CBK:H¥

4

3. Theory and Results

’Warsaw University of Technology, Warsaw, Poland

1. Introduction

Scenario Test | Test Il Test Il Test IV Variance Component Estimation
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Table 1. Methodology summary Sequential Intra-plane closed (Ring)

For purpose of this study we assumed that: The simulation results show that the Variance Component Estimation can be used for better consideration of ISL and GNSS measurement errors. In general:

. the ISL and the GNSS hardware are connected to the same on-board atomic clock, . the differences between results obtained with various VCE approaches are mostly negligible (except Test 1l1),

- the ISL observations are synchronized with the GNSS measurements, . values of empirical coefficients for Test Il, Test Il and Test IV do not significantly change the results of the orbit determination,

+ Ppossible hardware delays are not taken directly into account during the simulation, . VCE helps to minimize orbit 3D RMS errors in Test | and Test |l, when the most realistic simulation scenarios are realized, in contrary to the results obtained with empirical

. no clock jumps, pulses and other accidental errors were simulated. weighting
Two connection types are considered - one-way and dual one-way (simultaneous) '
: : . . . . VCE enlarge 3D RMS orbit determination errors in Test Il except sequential dual one-way scheme,
(Figure 1.). In the first, only one connection is established between scheduled pair of the

satellites in the current epoch and the clock estimation is required. In the second type, two . due to limited space, we resigned from showing results of clock estimation, but for each test they can be considered as not impacted by the choice of weighting method.

connections are established in the same time (we neglect possible inaccuracies in It should be noticed that the simulations were carried out according to simplified scenarios. The weighting coefficients show the differences between the connectivity

schemes or relative accuracy of measurements. However, there remains the issue of estimation of additional parameters such as biases of ISL measurements or distance to

synchronization). In the post-processing the impact of the clock errors on the link is reduced.

a) (b)

the centre of mass, which we hope to include in subsequent analysis.
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Figure 1. Connection type: (a) one-way and (b) dual one-way Figure 6. Graphic representation of the simulated ISL measurements Maciej Kalarus is currently working at Astronomical Institute, University of Bern, Bern, Switzerland.
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