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The main focus of this work is on a motorway application, intended at traffic flow optimisation in terms of throughput and energy consumptions. Motorways can be considered as the backbone of the transportation system of a Region or a Country, they are capable to ensure high throughput under standard traffic conditions, but they tend to become unstable in case of bottlenecks generated by unexpected accidents or unsustainable traffic demand. The time and energy loss in these circumstances can be very relevant if compared with the total energy and time taken by the travellers to complete their trip.
After some initial considerations related to the ITS concept and the reasons behind the choice of this specific matter to study (Section 1), the work begins with an overview of existing traffic monitoring and control technologies (Section 2). Particularly focusing on the monitoring needs of ITS, this first part develops some filtering tools intended to adjust measurements from real traffic monitoring systems. The central part of the thesis (Sections 3, 4, and 5) deals with the modelling aspects, with particular reference to motorway applications and to the developments needed to address energy consumption reduction in congested traffic flows. To conclude, Section 7 presents some complementary applications, in which the same
concepts are applied to different scenarios, belonging to the urban and inter-urban domain.
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				The main focus of this work is on a motorway application, intended at traffic flow optimisation in terms of throughput and energy consumptions. Motorways can be considered as the backbone of the transportation system of a Region or a Country, they are capable to ensure high throughput under standard traffic conditions, but they tend to become unstable in case of bottlenecks generated by unexpected accidents or unsustainable traffic demand. The time and energy loss in these circumstances can be very relevant if compared with the total energy and time taken by the travellers to complete their trip.
After some initial considerations related to the ITS concept and the reasons behind the choice of this specific matter to study (Section 1), the work begins with an overview of existing traffic monitoring and control technologies (Section 2). Particularly focusing on the monitoring needs of ITS, this first part develops some filtering tools intended to adjust measurements from real traffic monitoring systems. The central part of the thesis (Sections 3, 4, and 5) deals with the modelling aspects, with particular reference to motorway applications and to the developments needed to address energy consumption reduction in congested traffic flows. To conclude, Section 7 presents some complementary applications, in which the same
concepts are applied to different scenarios, belonging to the urban and inter-urban domain.
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					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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