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The exponential increase of the needs of people in the modern society and the contextual
development of the space technologies have led to a significant use of the lower Earth’s
orbits for placing artificial satellites. The current overpopulation of these orbits also
increased the interest of the major space agencies in technologies for the removal of at
least the biggest spacecraft that have reached their end-life or have failed their mission.
One of the key functionalities required in a mission for removing a non-cooperative
spacecraft is the assessment of its kinematics and inertial properties. In a few cases, this
information can be approximated by ground observations. However, a re-assessment
after the rendezvous phase is of critical importance for refining the capture strategies
preventing accidents. The CADET program (CApture and DE-orbiting Technologies),
funded by Regione Piemonte and led by Aviospace s.r.l., involved Politecnico di Torino
in the research for solutions to the above issue.
This dissertation proposes methods and algorithms for estimating the location of
the center of mass, the angular rate, and the moments of inertia of a passive object.
These methods require that the chaser spacecraft be capable of tracking several features
of the target through passive vision sensors. Because of harsh lighting conditions in
the space environment, feature-based methods should tolerate temporary failures in
detecting features. The principal works on this topic do not consider this important
aspect, making it a characteristic trait of the proposed methods. Compared to typical
v
treatments of the estimation problem, the proposed techniques do not depend solely on
state observers. However, methods for recovering missing information, like compressive
sampling techniques, are used for preprocessing input data to support the efficient usage
of state observers. Simulation results showed accuracy properties that are comparable to
those of the best-known methods already proposed in the literature.
The developed algorithms were tested in the laboratory staged by Aviospace s.r.l.,
whose name is CADETLab. The results of the experimental tests suggested the practical
applicability of such algorithms for supporting a real active removal mission.
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				The exponential increase of the needs of people in the modern society and the contextual
development of the space technologies have led to a significant use of the lower Earth’s
orbits for placing artificial satellites. The current overpopulation of these orbits also
increased the interest of the major space agencies in technologies for the removal of at
least the biggest spacecraft that have reached their end-life or have failed their mission.
One of the key functionalities required in a mission for removing a non-cooperative
spacecraft is the assessment of its kinematics and inertial properties. In a few cases, this
information can be approximated by ground observations. However, a re-assessment
after the rendezvous phase is of critical importance for refining the capture strategies
preventing accidents. The CADET program (CApture and DE-orbiting Technologies),
funded by Regione Piemonte and led by Aviospace s.r.l., involved Politecnico di Torino
in the research for solutions to the above issue.
This dissertation proposes methods and algorithms for estimating the location of
the center of mass, the angular rate, and the moments of inertia of a passive object.
These methods require that the chaser spacecraft be capable of tracking several features
of the target through passive vision sensors. Because of harsh lighting conditions in
the space environment, feature-based methods should tolerate temporary failures in
detecting features. The principal works on this topic do not consider this important
aspect, making it a characteristic trait of the proposed methods. Compared to typical
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treatments of the estimation problem, the proposed techniques do not depend solely on
state observers. However, methods for recovering missing information, like compressive
sampling techniques, are used for preprocessing input data to support the efficient usage
of state observers. Simulation results showed accuracy properties that are comparable to
those of the best-known methods already proposed in the literature.
The developed algorithms were tested in the laboratory staged by Aviospace s.r.l.,
whose name is CADETLab. The results of the experimental tests suggested the practical
applicability of such algorithms for supporting a real active removal mission.
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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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