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The Remote Sensing Group (RSG, www.remotesensinggroup.polito.it) of Politecnico di Torino is also the local research unit of CINFAI (Consorzio Interuniversitario Nazionale per la Fisica delle Atmosfere e delle Idrosfere, www.cinfai.it) within the DET (Department of Electronics and Telecommunications). Its activities are devoted to explore new solutions ranging from radar meteorology, to the realization of innovative sensing probes, from Wireless Sensor Network (WSN) and RFID tags realization (in order to measure environmental parameters, even deploying them in harsh environment), to the application of commercial technologies in innovative contexts. Within these topics four different activities are presented.
The first activity is the realization of a prototype of an X-band FMICW (Frequency Modulated Interrupted Continuous Wave) which was developed for atmospheric monitoring operations (e.g. for rainfall estimation). Its main characteristics are the low cost and the complete software programmability. First results show a good resolution and consistent rain estimation within a range of 3 km.
The second topic is related to the feasibility analysis made to study a set of innovative disposable sensors for atmosphere and precipitation studies. While most monitoring instruments for the atmosphere perform indirect monitoring operation, sensing the parameters from a remote position and not being directly inside the phenomenon, the proposed sensors (very small and light, it weighs less than 15 g) are designed to dynamically behave like hailstones or raindrops in their fluctuations and falling through the atmosphere. During the flight time they can measure atmospheric parameters and send them to a receiver located on the ground.
The third presented solution is the realization of a RFID tags-reader system capable to work in very harsh operative conditions. The ad-hoc system was designed to monitor several physical properties of glaciers, the prototype was realized and tested on filed with very good results. The system is made up of a set of RFID tags placed directly inside the ice to perform the measurements and a handheld reader (equipped also with a custom software) to collect data according to user needs.
The last activity explores the use of the frequency band of 77 GHz for short range weather radar or a microwave rain gauge. According to ETSI (European Telecommunications Standards Institute) such frequency band is dedicated to automatic cruise control long-range radars. Recent studies, including some results presented here, show that is possible to use FMCW radar commonly used to enable a vehicle to maintain a cruising distance from the preceding vehicle as radar for meteorology purposes, with small modifications. The crucial derivation of the relation between the radar reflectivity factor Z [mm6m-3] and rainfall rate R [mm/h] (usually known as “Z-R equation” or “Marshall and Palmer” equation) is necessary in order to prevent heavy underestimation of rain. Some early results obtained with numerical techniques are presented.



Exploring new solutions for remote sensing and environmental monitoring / Allegretti, Marco; Bertoldo, Silvano; Greco, Giampaolo; Lucianaz, Claudio; Perona, Giovanni Emilio; Petrini, Paolo. - STAMPA. - (2016). (Intervento presentato al  convegno Progettazione EMC 2016 tenutosi a Torino nel 8 Novembre 2016).
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				Abstract

				The Remote Sensing Group (RSG, www.remotesensinggroup.polito.it) of Politecnico di Torino is also the local research unit of CINFAI (Consorzio Interuniversitario Nazionale per la Fisica delle Atmosfere e delle Idrosfere, www.cinfai.it) within the DET (Department of Electronics and Telecommunications). Its activities are devoted to explore new solutions ranging from radar meteorology, to the realization of innovative sensing probes, from Wireless Sensor Network (WSN) and RFID tags realization (in order to measure environmental parameters, even deploying them in harsh environment), to the application of commercial technologies in innovative contexts. Within these topics four different activities are presented.
The first activity is the realization of a prototype of an X-band FMICW (Frequency Modulated Interrupted Continuous Wave) which was developed for atmospheric monitoring operations (e.g. for rainfall estimation). Its main characteristics are the low cost and the complete software programmability. First results show a good resolution and consistent rain estimation within a range of 3 km.
The second topic is related to the feasibility analysis made to study a set of innovative disposable sensors for atmosphere and precipitation studies. While most monitoring instruments for the atmosphere perform indirect monitoring operation, sensing the parameters from a remote position and not being directly inside the phenomenon, the proposed sensors (very small and light, it weighs less than 15 g) are designed to dynamically behave like hailstones or raindrops in their fluctuations and falling through the atmosphere. During the flight time they can measure atmospheric parameters and send them to a receiver located on the ground.
The third presented solution is the realization of a RFID tags-reader system capable to work in very harsh operative conditions. The ad-hoc system was designed to monitor several physical properties of glaciers, the prototype was realized and tested on filed with very good results. The system is made up of a set of RFID tags placed directly inside the ice to perform the measurements and a handheld reader (equipped also with a custom software) to collect data according to user needs.
The last activity explores the use of the frequency band of 77 GHz for short range weather radar or a microwave rain gauge. According to ETSI (European Telecommunications Standards Institute) such frequency band is dedicated to automatic cruise control long-range radars. Recent studies, including some results presented here, show that is possible to use FMCW radar commonly used to enable a vehicle to maintain a cruising distance from the preceding vehicle as radar for meteorology purposes, with small modifications. The crucial derivation of the relation between the radar reflectivity factor Z [mm6m-3] and rainfall rate R [mm/h] (usually known as “Z-R equation” or “Marshall and Palmer” equation) is necessary in order to prevent heavy underestimation of rain. Some early results obtained with numerical techniques are presented.
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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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