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Space trajectory optimization and mission design analysis have not general standards and procedures suitable for any kind of problems. Methods and results improve thanks the progress in computer science, numerical analysis, and engineering. 

The aim of this thesis is to enlarge the field of application of indirect optimization methods, which are based on the theory of optimal control, to trajectory optimization problems characterized by a complex dynamical model, which considers Earth oblateness,  gravitational perturbations from Moon and Sun, and solar radiation pressure. 

The case study is the finite-thrust deployment of a two-satellite formation into a highly elliptic orbit. The optimization procedure provides the engine switching times and the thrust direction during each burn in order to transfer the satellites to the same prescribed final orbit with assigned distance between them at the apogee passage; the total final mass is maximized. 

A minimum-distance constraint is introduced when required to avoid collision risk. Different deployment strategies are analyzed; in particular, the classical chaser-target approach is compared to cooperative deployment. Necessary conditions for optimality corresponding to the different strategies are derived and numerical results presented. 
The optimal solution exhibits remarkable changes depending on the departure date, and a procedure has been developed to assure convergence with the use of a single  tentative solution.

The same problem was also solved using a suboptimal control law with thrust angles that remain constant in the inertial frame during each  thrust arc. A preliminary study for considering errors introduced by thrust dispersion was carried on. 
The use of a re-optimization procedure after each apogee burn allows for a remarkable reduction of the errors on the final orbit achievement both in the single satellite case and in the formation deployment. In particular, intrinsically robust deployment strategies, characterized by a short final burn, have been identified.
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				Space trajectory optimization and mission design analysis have not general standards and procedures suitable for any kind of problems. Methods and results improve thanks the progress in computer science, numerical analysis, and engineering. 

The aim of this thesis is to enlarge the field of application of indirect optimization methods, which are based on the theory of optimal control, to trajectory optimization problems characterized by a complex dynamical model, which considers Earth oblateness,  gravitational perturbations from Moon and Sun, and solar radiation pressure. 

The case study is the finite-thrust deployment of a two-satellite formation into a highly elliptic orbit. The optimization procedure provides the engine switching times and the thrust direction during each burn in order to transfer the satellites to the same prescribed final orbit with assigned distance between them at the apogee passage; the total final mass is maximized. 

A minimum-distance constraint is introduced when required to avoid collision risk. Different deployment strategies are analyzed; in particular, the classical chaser-target approach is compared to cooperative deployment. Necessary conditions for optimality corresponding to the different strategies are derived and numerical results presented. 
The optimal solution exhibits remarkable changes depending on the departure date, and a procedure has been developed to assure convergence with the use of a single  tentative solution.

The same problem was also solved using a suboptimal control law with thrust angles that remain constant in the inertial frame during each  thrust arc. A preliminary study for considering errors introduced by thrust dispersion was carried on. 
The use of a re-optimization procedure after each apogee burn allows for a remarkable reduction of the errors on the final orbit achievement both in the single satellite case and in the formation deployment. In particular, intrinsically robust deployment strategies, characterized by a short final burn, have been identified.
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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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