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Cellular neural networks (CNNs) are analog dynamic processors that have found several applications for the solution of complex computational problems. The mathematical model of a CNN consists in a large set of coupled nonlinear differential equations that have been mainly studied through numerical simulations; the knowledge of the dynamic behavior is essential for developing rigorous design methods and for establishing new applications. In most applications (such as image processing tasks) it is required that the CNN be stable, i.e. that after a transient all the trajectories tend to a constant value (with at most the exception of a set of measure zero). So far, three main CNN models have been proposed: the original Chua-Yang model, the full range model, that was exploited for VLSI implementation and the polynomial type model, which presents polynomial interactions among the cells. This manuscript is devoted to the study of the stability properties of polynomial type CNNs and to the comparison of such properties with those of Chua-Yang and of full range models.



On stability of full range and polynomial type CNNs / Corinto, Fernando; Gilli, Marco; Civalleri, Pier Paolo. - (2002), pp. 33-40. (Intervento presentato al  convegno 7th IEEE International Workshop on Cellular Neural Networks and Their Applications, CNNA 2002 tenutosi a Frankfurt (DEU) nel 22-24 July 2002) [10.1109/CNNA.2002.1035032].
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				Abstract

				Cellular neural networks (CNNs) are analog dynamic processors that have found several applications for the solution of complex computational problems. The mathematical model of a CNN consists in a large set of coupled nonlinear differential equations that have been mainly studied through numerical simulations; the knowledge of the dynamic behavior is essential for developing rigorous design methods and for establishing new applications. In most applications (such as image processing tasks) it is required that the CNN be stable, i.e. that after a transient all the trajectories tend to a constant value (with at most the exception of a set of measure zero). So far, three main CNN models have been proposed: the original Chua-Yang model, the full range model, that was exploited for VLSI implementation and the polynomial type model, which presents polynomial interactions among the cells. This manuscript is devoted to the study of the stability properties of polynomial type CNNs and to the comparison of such properties with those of Chua-Yang and of full range models.
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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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