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Improving and homogenizing time and space reference systems on Earth and, more

specifically, realizing the Terrestrial Reference Frame (TRF) with an accuracy of 1 mm and a long-

term stability of 0.1 mm/year are crucial to many scientific and societal endeavors. This is the

purpose of the GENESIS mission, proposed as a component of the FutureNAV program of the

European Space Agency (ESA) [1]. The knowledge of the TRF is fundamental for Earth and

navigation sciences. For instance, quantifying sea level change strongly depends on an accurate

determination of the geocenter motion but also of the positions of continental and island

reference stations, such as those located at tide gauges, as well as the ground stations of tracking

networks. In addition, numerous applications in geophysics require absolute millimeter precision

from the reference frame, as, for example, monitoring tectonic motion or crustal deformation,

contributing to a better understanding of natural hazards. The target TRF accuracy is based on the

scientific needs of various disciplines in Earth Sciences and is reflected in the consensus of various

authorities, including the International Association of Geodesy (IAG). Moreover, the United Nations

Resolution 69/266 states that the full societal benefits in developing satellite missions for

positioning and Remote Sensing of the Earth are realized only if they are referenced to a common

global geodetic reference frame at the national, regional and global levels. Yet, when combining all

these techniques for the TRF generation, the process is today affected by the accuracy on which

we may determine the differential coordinates between the reference point of each technique and

several unmodelled systematic errors. 

The GENESIS platform will be a dynamic space geodetic observatory carrying all the geodetic

instruments referenced to one another through carefully calibrated space ties. GENESIS will

support the production of a more accurate TRF and enable the generation of an updated global

model of Earth rotation, as well as a better-determined geocenter. The GENESIS mission would

deliver exemplary science and societal benefits across a multidisciplinary range of Navigation and

Earth sciences applications, constituting a global infrastructure that is internationally agreed to be

strongly desirable. GENESIS got the green light at the ESA Ministerials held in Paris on November

2022. Here we will present the latest updates on the overall mission.

[1] Delva et al., 2023, GENESIS: co‐location of geodetic techniques in space, accepted in Earth,
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