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Rapid Prototyping (RP) in control design can be defined as a computer assisted process aimed at recursively validating dynamic models of complex plants and mechatronic systems and/or designing and testing digital control algorithms for realtime applications. Rapid prototyping of digital control algorithms requires integrated hardware/software architectures, allowing fast and systematic interactions between the algorithmic design phase and the experimental testing. The design phase is performed with the support of a computer-aided control design environment, where simulations are performed on accurate models of the specific equipment under investigation; after that, a rapid transfer of the algorithm on the target hardware is necessary to validate it experimentally. It is therefore necessary to have a complete prototyping environment, where different controller blocks are readily available, with structure and parameters easily modifiable to be tested on the simulated plant and downloaded on the target hardware platform for realtime validation. The present chapter introduces the state of the art on RP, critically surveys and discusses general issues related to both HW and SW aspects that are at the basis of RP; furthermore it describes in some details the solution implemented by the authors at the Experimental Robotics Laboratory of Politecnico di Torino. A test case, devoted to the problem of modelling and compensation of nonlinear friction in rotating robot arms is presented. Finally, a critical appraisal of the proposed solution, in the light of the gained experience, is discussed and future developments are pointed out.
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				Rapid Prototyping (RP) in control design can be defined as a computer assisted process aimed at recursively validating dynamic models of complex plants and mechatronic systems and/or designing and testing digital control algorithms for realtime applications. Rapid prototyping of digital control algorithms requires integrated hardware/software architectures, allowing fast and systematic interactions between the algorithmic design phase and the experimental testing. The design phase is performed with the support of a computer-aided control design environment, where simulations are performed on accurate models of the specific equipment under investigation; after that, a rapid transfer of the algorithm on the target hardware is necessary to validate it experimentally. It is therefore necessary to have a complete prototyping environment, where different controller blocks are readily available, with structure and parameters easily modifiable to be tested on the simulated plant and downloaded on the target hardware platform for realtime validation. The present chapter introduces the state of the art on RP, critically surveys and discusses general issues related to both HW and SW aspects that are at the basis of RP; furthermore it describes in some details the solution implemented by the authors at the Experimental Robotics Laboratory of Politecnico di Torino. A test case, devoted to the problem of modelling and compensation of nonlinear friction in rotating robot arms is presented. Finally, a critical appraisal of the proposed solution, in the light of the gained experience, is discussed and future developments are pointed out.
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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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