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Summary

• Context

• Objectives of the project

• Time & Frequency opportunities
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OBSERVATOIRE GÉODÉSIQUE MULTI-TECHNIQUES DE

CALERN@OCA

+ campagnes 

gravimètre
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A quoi sert un observatoire géodésique 

multi-techniques ? 

From GGOS

https://geodesy.science/ggos/products/
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Ok, et dans tout cela, on se situe où ?

Les observations réalisées à Calern par l’Observatoire Géodésique multi-techniques participent au socle 

des produits scientifiques en géodésie et geophysique
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Concrètement, à quoi ça sert ? 
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Pourquoi rechercher l’exactitude 

millimétrique du TRF ? 

Geodesy requirements : 

realizing the Terrestrial 

Reference Frame (TRF) with 

an accuracy of 1mm

and a long-term stability of 

0.1mm/year are relevant for 

many scientific and societal

endeavors.
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Situation actuelle

Facteur d’échelle relatif estimé par technique 

(Altamimi et al., 2023)

• ITRF 2020 : 5 mm en positionnement et 

0.5 mm/an en vitesse

• Erreurs systématiques VLBI, SLR, 

DORIS, GNSS

• Nombreux processus pas ou mal 

modélisés
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Genesis Primary Objectives

Contribute to improve ITRF accuracy and stability by providing 
in-orbit colocation and necessary combined processing for the four 
space-based geodetic techniques that contribute to its realization. 
The goal is to contribute to the achievement of the Geodetic 
Global Observing System (GGOS) objectives for the ITRF 
realisation, aiming for a parameter accuracy of 1 mm and a 
stability of 0.1 mm/year, in order to provide significant scientific 
benefits in Earth modelling, and to support a wide range of societal 
applications (as endorsed by the United Nation resolution 
A/RES/69/266).  

Contribute to improve the link between the ITRF and the ICRF, 
thanks to the increased consistency of the Earth Orientation 
Parameters (EOP). In particular, this mission shall allow for the 
first time a link between the orbit reference frame, ITRF and ICRF. 

Targets:
Accuracy: 1 mm

Stability: 0.1 mm per year
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Genesis-enabled Science and Applications

Geophysics: Mantle, Oceans

- Tectonic motions

- Post-glacial rebound

- Ice melting, Ice mass loss

- Sea level change…

Geophysics: Deep Interior

- Geo-centre motion

- Core flows

- Magnetic field…

Geodesy, Reference Frames

GNSS, Navigation

Earth Sciences

“Evolving the Geodetic Infrastructure to Meet New Scientific Needs”,

National Academies of Sciences, Engineering and Medicine (2020)

Navigation to the 

Moon, and beyond…
Improved GNSS POD 

(LEO, MEO, GEO), 

calibrations…

Atmospheric Physics

- Iono, Plasmaspheric density

- Radiation budgets, Earth 

Energy imbalance…

Improved ITRF, EOPs,

Unified Reference 

Frames

Genesis
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Genesis System Overview

System:

• Satellite

• GCS (Ground Control Segment)

• ESA PROAD (PROcessing, Archiving & Distribution)

• Existing infrastructure (GNSS, SLR, VLBI, DORIS) 

Four on-board geodetic Instruments:

• SLR: passive reflector

• DORIS, GNSS: on-board receivers

• VLBI: on-board transmitter in existing VLBI frequency 

bands

Mission Phases:

• Launch and commissioning

• In-orbit test and calibration

• Operations

• End of mission

Four geodetic payloads:
1. VERY-LONG-BASELINE 

INTERFEROMETRY (VLBI) 
Transmitter

2. SATELLITE LASER RANGING 
(SLR) Retroreflector

3. GLOBAL SATELLITE 
NAVIGATION SYSTEMS 
(GNSS) Receiver (Nadir 
and Zenith antennas)

4. DORIS  Receiver
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Contract 
Signature and 
Kick Off of 
activities 

March-April 2024

System 
Requirements 
Review (SRR)
Q4 2024

Preliminary 
Design Review 
(PDR)
Q4 2025

Critical Design 
Review (CDR)
2026

Qualification 
and 
Acceptance 
Review (QAR)
2028

Genesis Mission Status

LAUNCH 2028
2 years of 

Operations with 

option for extension

Scientific 

exploitation
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Genesis is not a T&F Mission, but:

4 geodetic instruments tightly tied (mm-level) and synced to master USO:

 Multi-technique (GNSS, DORIS, VLBI) T&F transfer

 Inter-techniques bias characterizations, calibrations… etc…

First well-calibrated wideband VLBI Transmitter in-orbit:

 4 frequency bands in [3GHz, 10GHz], with up to 500MHz bandwidth!

 Well-distributed Ground Station Network

 All equipped with Masers

 Some co-located with optical clocks and ACES GT (e.g. Wetzell)

 Some connected to optical clocks via optical fibre

 Two operation modes:

 AWGN for classical interferometric VLBI, can also be used for frequency transfer

 PRN for one-way ranging, can also be used for time transfer  concept to be consolidated!

Similar Instrument Suite considered to be flown on the Moon Surface (NovaMoon)

Thanks to Pierre Waller (ESA) for the slides



16

GENESIS-F : coordination de l’implication 

française

• Objectifs : 

• coordonner la communauté FR pour optimiser les études et initiatives, 

• valoriser l’expertise FR transverse dans tous les WG, 

• partager au niveau FR les activités de tous les WG, 

• assurer la visibilité de la contribution FR à la mission et à l’ESA, 

• consolider le financement 

• Coordinateur : Felix Perosanz (CNES)

• Mail communauté : genesis-f@services.cnrs.fr

• Programmation d’une réunion mensuelle le 2ème jeudi de 14 à 16h avec rédaction d’un CR

mailto:genesis-f@services.cnrs.fr
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Thanks for your attention


