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PhD topic:

lonosphere constraints in real-time Precise Point Positioning

Research discipline in Doctoral
School:

Civil Engineering, Geodesy and Transport

Short description of the
research problem to be solved
in the PhD (minimum 1000
characters):

lonosphere remains the major error source in precise GNSS positioning. In the Precise Point Positioning (PPP) technique the application of
Global lonosphere Maps (GIMs) is critical to reducing the convergence time as well as it supports the ambiguity resolution. This is feasible
because 1) the accuracy and precision of GIMs are better than 5 TECU, and 2) the spatial resolution is high, i.e. 1 deg. Although the
ionosphere delays estimated with undifferenced uncombined PPP are contaminated by receiver biases, the latter can be reduced by forming
single differenced ionosphere delays between any two satellites of the same constellation.

In real-time, GIMs are not available and the real-time ionosphere maps are of limited spatial resolution and accuracy. Therefore, one cannot
apply such strict constraints on ionosphere estimates, as they lead to significantly degraded positioning results. On the other hand, looser
constraining does not reduce the convergence time. Post-fit residuals for the ionosphere delays vary significantly and depend, among others,
on the distance between the pair of satellites used to form the single differenced ionosphere delays.

Similar to ambiguity resolution (AR) techniques and GNSS network solution, it seems that a strategy to form single differenced ionosphere
delays, combined with a reliable stochastic model of the ionosphere constraints, plays a crucial role in a rapid convergence of the real-time
PPP. Therefore the Ph.D. will evaluate the accuracy of various real-time ionosphere maps, and define the model describing the accuracy of
the map as a function of satellite positions and/or local time. He/she will investigate how to apply various strategies of pairing GNSS satellites
and their impact on the positioning performance, which will finally lead to a superior stochastic model of the ionosphere-constrained real-time
PPP.
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candidate (e.g. master
program, specializations,
softwares, language, analytical
techniques, minimum 500
characters):

- master in geodesy, aerospace engineering or similar;

- good knowledge of Global Navigation Satellite Systems and positioning techniques;

- good knowledge (or keen to learn) of least-squares adjustment, Kalman Filter, dynamic processes and dynamic system estimation
- basic (at least) programming skills, preferably in Matlab, C++;

- at least B2-level English (writing, reading, speaking);

- keen to analyze large datasets and prepare original plots;

- ready for an international collaboration and networking
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