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The paper deals with the conceptual design of a manned target-independent vehicle to support human exploration of a Near Earth Asteroid (NEA) for the most suitable and safe close approach, and especially to foster important exploration capabilities in order to maximize the scientific return of such missions. The focus is on a concept of space vehicle capable of actively supporting humans during the asteroid exploration and commute phases of an Extra-Vehicular Activity (EVA), and particularly on overcoming some of the issues in human space exploration, regarding for instance psychological aspects (e.g. fear of pushing out into the void) and spacecraft assembling procedures. The resulting design corresponds to a small unpressurised vehicle able to support mobility, maximizing human agility, but always considering safety as the main driver: for these reasons it has been named NEA Robotic Friend (NRF). The asteroid 1999 RA32 has been chosen as reference for this paper, even though the proposed concept is intended to be suitable for other targets, being versatility one of the main mission drivers, in addition to reliability, simplicity, and the abovementioned safety. The proximity operations within this mission last 8 days: on each day the NRF carries two astronauts and the required exploration equipment from the Deep Space Habitat (DSH) to several asteroid sites until the end of the EVA, when they return to the mother ship. The central role of the human being in such a mission led to consider psychological aspects as key design points, since mission success will be mostly dependent on astronauts‟ performance. Accordingly, to shape and size the NRF, an ergonomic design is then proposed, and indeed enriched by the study of the concept of operations, pursuing a multidisciplinary approach for most design trade-offs. The paper starts from the motivations for a small spacecraft such as the NRF, and then describes the applied methodology to perform the present study. Through functional analysis, requirements generation and high level decisions, preliminary configuration and budgets are deduced. The NRF configuration is shown to be preferable to other solutions like Manned Maneuvering Unit (MMU) and Man-in-Can. The main criticalities (docking with the DSH or assembling for instance) and benefits of this solution are finally discussed in the conclusions.



NEA robotic friend: an innovative and versatile vehicle to support human mobility around asteroids / Levrino, L.; Censi, M. R.; Ciani, A.; Cingoli, A.; Gastaldi, Chiara; Maggiore, Paolo; Repenning, R.; Viscio, MARIA ANTONIETTA. - ELETTRONICO. - (2014). (Intervento presentato al  convegno 65th INTERNATIONAL ASTRONAUTICAL CONGRESS tenutosi a Toronto (Canada) nel Settembre - Ottobre 2014).
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				The paper deals with the conceptual design of a manned target-independent vehicle to support human exploration of a Near Earth Asteroid (NEA) for the most suitable and safe close approach, and especially to foster important exploration capabilities in order to maximize the scientific return of such missions. The focus is on a concept of space vehicle capable of actively supporting humans during the asteroid exploration and commute phases of an Extra-Vehicular Activity (EVA), and particularly on overcoming some of the issues in human space exploration, regarding for instance psychological aspects (e.g. fear of pushing out into the void) and spacecraft assembling procedures. The resulting design corresponds to a small unpressurised vehicle able to support mobility, maximizing human agility, but always considering safety as the main driver: for these reasons it has been named NEA Robotic Friend (NRF). The asteroid 1999 RA32 has been chosen as reference for this paper, even though the proposed concept is intended to be suitable for other targets, being versatility one of the main mission drivers, in addition to reliability, simplicity, and the abovementioned safety. The proximity operations within this mission last 8 days: on each day the NRF carries two astronauts and the required exploration equipment from the Deep Space Habitat (DSH) to several asteroid sites until the end of the EVA, when they return to the mother ship. The central role of the human being in such a mission led to consider psychological aspects as key design points, since mission success will be mostly dependent on astronauts‟ performance. Accordingly, to shape and size the NRF, an ergonomic design is then proposed, and indeed enriched by the study of the concept of operations, pursuing a multidisciplinary approach for most design trade-offs. The paper starts from the motivations for a small spacecraft such as the NRF, and then describes the applied methodology to perform the present study. Through functional analysis, requirements generation and high level decisions, preliminary configuration and budgets are deduced. The NRF configuration is shown to be preferable to other solutions like Manned Maneuvering Unit (MMU) and Man-in-Can. The main criticalities (docking with the DSH or assembling for instance) and benefits of this solution are finally discussed in the conclusions.
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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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