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The European Space Agency’s (ESA) interest in lunar exploration has motivated research on systems which could increase the robustness of the navigation architecture of future lunar exploration missions and improve their autonomous operation capabilities. Global Navigation Satellite Systems (GNSS) are currently used in space missions, not only as a navigation sensor but also as a science instrument. Although their use has been generally limited to orbits below the GNSS constellations, recent studies have shown that GNSS-based navigation for GEO and HEO missions is feasible and with relatively good performances, demonstrating its applicability to a wide range of space missions.

The LunarGNSS project (funded by ESA and led by DEIMOS Engenharia in cooperation with Politecnico di Torino, Thales Alenia Space – France, DEIMOS Space and Thales Alenia Space – Italy) went far beyond GEO, analysing the feasibility and performance of a navigation solution based on GPS and Galileo for missions to the Moon and focusing on the investigation of the use of weak GNSS signals to provide real-time navigation capabilities to various future lunar assets.

An overview of the methodology and tools used in the LunarGNSS project, along with the proposed solution and results, have been presented by the authors in the past. Nonetheless, in the scope of a project extension targeting the increase of the results’ representativeness, the simulator was upgraded and some of the simulations were repeated with more realistic GNSS transmitting antenna patterns. This paper provides an overview of the LunarGNSS project and presents some of the results of the LunarGNSS project’s extension, focusing on the Descent & Landing phase and taking into account the latest results, obtained with more realistic antenna patterns.



GNSS-based navigation for lunar descent and landing: performance results / Silva, J. S.; Lopes, D. H.; Silva, P. F.; Musumeci, Luciano; Dovis, Fabio; Perelló, V.. - ELETTRONICO. - (2014). (Intervento presentato al  convegno Satellite Navigation Technologies and European Workshop on GNSS Signals and Signal Processing (NAVITEC), 2014 7th ESA Workshop on tenutosi a Noordwijk, The Netherlands nel 3-5 December, 2014).
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				Abstract

				The European Space Agency’s (ESA) interest in lunar exploration has motivated research on systems which could increase the robustness of the navigation architecture of future lunar exploration missions and improve their autonomous operation capabilities. Global Navigation Satellite Systems (GNSS) are currently used in space missions, not only as a navigation sensor but also as a science instrument. Although their use has been generally limited to orbits below the GNSS constellations, recent studies have shown that GNSS-based navigation for GEO and HEO missions is feasible and with relatively good performances, demonstrating its applicability to a wide range of space missions.

The LunarGNSS project (funded by ESA and led by DEIMOS Engenharia in cooperation with Politecnico di Torino, Thales Alenia Space – France, DEIMOS Space and Thales Alenia Space – Italy) went far beyond GEO, analysing the feasibility and performance of a navigation solution based on GPS and Galileo for missions to the Moon and focusing on the investigation of the use of weak GNSS signals to provide real-time navigation capabilities to various future lunar assets.

An overview of the methodology and tools used in the LunarGNSS project, along with the proposed solution and results, have been presented by the authors in the past. Nonetheless, in the scope of a project extension targeting the increase of the results’ representativeness, the simulator was upgraded and some of the simulations were repeated with more realistic GNSS transmitting antenna patterns. This paper provides an overview of the LunarGNSS project and presents some of the results of the LunarGNSS project’s extension, focusing on the Descent & Landing phase and taking into account the latest results, obtained with more realistic antenna patterns.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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