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Research topic and funding

1) PhD topic:

Simulations of the satellite orbit and global geodetic parameters for future geodetic satellites

2) Research discipline in Doctoral School

Civil Engineering and Transport

3) Short description of the research problem to be solved

in the PhD:

Description and understanding of the dynamic Earth system, which changes in time and space, are one of the main goals of the
International Association of Geodesy. This goal is being pursued by improving the main three pillars of geodesy: rotation, geometry,
and gravity of the Earth, which provide a conceptual and observational basis for high-quality geodetic reference frames, global
geodetic parameters, such as Earth rotation parameters, low-degree gravity field coefficients, coordinates of the Earth center of mass,
station coordinates, and the realization of the International Terrestrial Reference Frames (ITRF). Four basic observation techniques
and services used for deriving global geodetic parameters and ITRF include: Satellite Laser Ranging (SLR) and Lunar Laser Ranging
(LLR), Very Long Baseline Interferometry (VLBI), Global Navigation Satellite Systems (GNSS), Doppler Orbitography and
Radiopositioning Integrated by Satellite (DORIS).

The goal of this project is to improve the quality of global geodetic parameters, such as: pole coordinates and length-of-day, Earth’s
oblateness term and degree-2 to 4 coefficients, geocenter coordinates, SLR station coordinates, and the ITRF realization, by using
microwave orbits of LEOs, GNSS and SLR measurements to different satellite types, such as passive geodetic, active LEOs, and
navigational GNSS satellites.

Main tasks:

Processing of laser observations to the LARES-2 satellite (Laser Relativity Satellite 2, planned launch date: 1st half of 2021),

Integration of laser observations to the LAGEOS-1/2, LARES-1/2 satellites along with the implementation of global reference systems,
determination of the parameters of the Earth rotation, geopotential and station coordinates,

Modeling the impact of non-gravitational forces on the LARES-2 satellite and other geodetic satellites,
Simulations of orbit parameters for future geodetic satellites, with particular emphasis on improving the quality of the parameters of the

Earth's gravitational field potential, geocenter coordinates, gravity constant, range biases, correlations between determined
parameters.

4) Professional skills for PhD candidate (e.g. master

program, specializations, softwares, language, analytical

techniques):

Completed master's studies in the field of engineering and technical sciences or exact and natural sciences, e.g. geodesy, computer
science, physics, mathematics, astronomy, space and satellite engineering or a related discipline,

Proficiency in programming in a selected language (e.g. C ++, Perl, Fortran, Python),
Experience in advanced data analysis or numerical modeling (confirmed by scientific articles or thesis),

Scientific achievements, including publications or speeches at scientific conferences, will be an additional advantage,
Fluency in English (spoken and written),

Ability to work independently in a defined time regime, to present complex results in international forms in a concise and accessible
way.

5) Details of the project to support PhD research

Project title:

Integrated terrestrial reference frames based on SLR measurements to geodetic, active LEO, and GNSS satellites

a)
b) Agreement number:

UMO-2019/35/B/ST10/00515

c) Number of months in the project to support PhD (in
months; starting from 1st of October 2021):

36
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