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Aerodynamic angles of ight vehicles are necessary to pilot and automatically control
of aircraft. These angles are usually measured using probes that protrude from
the vehicle surface out into the ow eld. However, this arrangement was found
to be unacceptable for modern unmanned airplanes whenever stealthiness features
are required. In addition, redundant sensor arrangements, when dictated by safety
regulations, were also critical because of the possible heavy impact on the airframe of
small UAVs. New virtual software-based systems were therefore developed in order
to nd a viable solution for reducing the number of traditional hardware-based air
data sensors, and they oered the benet of simplifying air data system architectures.
The aerodynamic angles were derived from inertial data and by exploiting the
airspeed sourced by the Pitot-static system. The relationship between these parameters
and the aerodynamic angles was a complex, non-linear function that was not easily
described by means of aircraft models. The main goal of this work, which was aimed
at UAV applications, was to analyze the aircraft system and develop virtual sensors
by exploiting soft computing methods, such as neural prediction techniques, in order
to assess the feasibility of this kind of neural system. The performance of virtual
sensors were tested using real hardware in the simulation loop and to represent
real-world ight conditions: wind gusts, air turbulence and internal sensor noise
were simulated. A sensitivity analysis was carried out to study the performance of
virtual sensors even when realistic accuracy of measured signals, processed by neural
networks, and failure modes were simulated.
Finally, neural networks resulted to be suited for aerodynamic angle estimation
technique: the neural networks worked properly with the available vehicle data and
demonstreted to be as accurate as traditional probes.
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				Aerodynamic angles of ight vehicles are necessary to pilot and automatically control
of aircraft. These angles are usually measured using probes that protrude from
the vehicle surface out into the ow eld. However, this arrangement was found
to be unacceptable for modern unmanned airplanes whenever stealthiness features
are required. In addition, redundant sensor arrangements, when dictated by safety
regulations, were also critical because of the possible heavy impact on the airframe of
small UAVs. New virtual software-based systems were therefore developed in order
to nd a viable solution for reducing the number of traditional hardware-based air
data sensors, and they oered the benet of simplifying air data system architectures.
The aerodynamic angles were derived from inertial data and by exploiting the
airspeed sourced by the Pitot-static system. The relationship between these parameters
and the aerodynamic angles was a complex, non-linear function that was not easily
described by means of aircraft models. The main goal of this work, which was aimed
at UAV applications, was to analyze the aircraft system and develop virtual sensors
by exploiting soft computing methods, such as neural prediction techniques, in order
to assess the feasibility of this kind of neural system. The performance of virtual
sensors were tested using real hardware in the simulation loop and to represent
real-world ight conditions: wind gusts, air turbulence and internal sensor noise
were simulated. A sensitivity analysis was carried out to study the performance of
virtual sensors even when realistic accuracy of measured signals, processed by neural
networks, and failure modes were simulated.
Finally, neural networks resulted to be suited for aerodynamic angle estimation
technique: the neural networks worked properly with the available vehicle data and
demonstreted to be as accurate as traditional probes.
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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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