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Migraine is a complex disease with neurovascular implications. The accurate assessment of the migraineur’s cerebrovascular status can be used to optimize and personalize therapy and ensure a better quality of life. Migraine has been associated to a disregulation in the carbon dioxide concentration, which can be measured by near-infrared spectroscopy (NIRS). In this paper we present a novel and automated strategy for feature extraction from NIRS time and frequency parameters. We built a large dataset by measuring 26 features for each of the 80 subjects we analyzed (51 migraineurs with aura, 14 without aura, and 15 healthy controls). We applied the QuickReduct algorithm (QRA) for the automated selection of the relevant features. Results were compared to the features extracted by the conventional ANOVA analysis. An artificial neural network (ANN) was used to perform classification in both cases (QRA and ANOVA). QRA returned 9 variables, ANOVA only 3. Only one feature was common to the two techniques: the increase of oxygen during a voluntary breath-holding. QRA coupled to ANN reached a classification accuracy of 97.5%, whereas ANOVA plus ANN gave about 75%. We plan to adopt this automated feature extraction strategy for the reduction of the dataset dimension in vascular characterization of migraineurs. The selection of the most important features find its importance in the analysis of complex systems and in monitoring protocols, where reduction ensures light computational burden and speeds up the time required for the patients assessment.
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				Abstract

				Migraine is a complex disease with neurovascular implications. The accurate assessment of the migraineur’s cerebrovascular status can be used to optimize and personalize therapy and ensure a better quality of life. Migraine has been associated to a disregulation in the carbon dioxide concentration, which can be measured by near-infrared spectroscopy (NIRS). In this paper we present a novel and automated strategy for feature extraction from NIRS time and frequency parameters. We built a large dataset by measuring 26 features for each of the 80 subjects we analyzed (51 migraineurs with aura, 14 without aura, and 15 healthy controls). We applied the QuickReduct algorithm (QRA) for the automated selection of the relevant features. Results were compared to the features extracted by the conventional ANOVA analysis. An artificial neural network (ANN) was used to perform classification in both cases (QRA and ANOVA). QRA returned 9 variables, ANOVA only 3. Only one feature was common to the two techniques: the increase of oxygen during a voluntary breath-holding. QRA coupled to ANN reached a classification accuracy of 97.5%, whereas ANOVA plus ANN gave about 75%. We plan to adopt this automated feature extraction strategy for the reduction of the dataset dimension in vascular characterization of migraineurs. The selection of the most important features find its importance in the analysis of complex systems and in monitoring protocols, where reduction ensures light computational burden and speeds up the time required for the patients assessment.
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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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