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Research on unmanned aircraft is improving constantly the autonomous flight capabilities of these vehicles in order to provide performance needed to employ them in even more complex tasks. The UAV Path Planner (PP) plans the best path to perform the mission. This is a waypoint sequence that is uploaded on the Flight Management System (FMS) providing reference to the aircraft Guidance Navigation and Control System (GNCS). The UAV GNCS converts the waypoint sequence in guidance references for the Flight Control System (FCS) that in turn generates the command sequence needed to track the optimum path. A new Guidance System (GS) is presented in this paper, based on the graph search algorithm Kinematic A* (KA*). The GS is linked to a Nonlinear Model Predictive Control (NMPC) system that tracks the reference path, solving on-line (i.e. at each sampling time) a finite horizon (state horizon) open loop optimal control problem with Genetic Algorithm (GA). The GA finds the command sequence that minimizes the tracking error with respect to the reference path, driving the aircraft toward the desired trajectory. The same approach is also used to demonstrate the ability of the guidance laws to avoid the collision with static and dynamic obstacles. The tracking system proposed reflects the merits of NMPC, successfully accomplishing with the task. As a matter of fact good tracking performance is evidenced and effective control actions provide smooth and safe paths, both in nominal and off-nominal conditions.



A Novel Approach for Trajectory Tracking of UAVs / DE FILIPPIS, Luca; Guglieri, Giorgio; Quagliotti, Fulvia. - In: AIRCRAFT ENGINEERING AND AEROSPACE TECHNOLOGY. - ISSN 1748-8842. - STAMPA. - 86:3(2014), pp. 1-12. [10.1108/AEAT-01-2013-0016]
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				Abstract

				Research on unmanned aircraft is improving constantly the autonomous flight capabilities of these vehicles in order to provide performance needed to employ them in even more complex tasks. The UAV Path Planner (PP) plans the best path to perform the mission. This is a waypoint sequence that is uploaded on the Flight Management System (FMS) providing reference to the aircraft Guidance Navigation and Control System (GNCS). The UAV GNCS converts the waypoint sequence in guidance references for the Flight Control System (FCS) that in turn generates the command sequence needed to track the optimum path. A new Guidance System (GS) is presented in this paper, based on the graph search algorithm Kinematic A* (KA*). The GS is linked to a Nonlinear Model Predictive Control (NMPC) system that tracks the reference path, solving on-line (i.e. at each sampling time) a finite horizon (state horizon) open loop optimal control problem with Genetic Algorithm (GA). The GA finds the command sequence that minimizes the tracking error with respect to the reference path, driving the aircraft toward the desired trajectory. The same approach is also used to demonstrate the ability of the guidance laws to avoid the collision with static and dynamic obstacles. The tracking system proposed reflects the merits of NMPC, successfully accomplishing with the task. As a matter of fact good tracking performance is evidenced and effective control actions provide smooth and safe paths, both in nominal and off-nominal conditions.
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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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