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Among other applications, electromyography (EMG) is used in the assessment of locomotion pathologies to quantitatively document abnormal muscle activation patterns during walking. However, EMG cyclic patterns are affected by high cycle-to-cycle variability. Previous research introduced a clustering approach (CIMAP) to recognize gait cycles with similar EMG onset/offset timings, reducing variability. To demonstrate the feasibility of the approach, the algorithm was validated on healthy subjects. The aim of this study is to extend the validation of the algorithm to multiple locomotion pathologies (both orthopedic and neurological). Gait data of a total of 50 subjects suffering from 5 different locomotion alterations were analyzed, considering 4 lower limb muscles. For each patient, datasets were built grouping EMG cycles with the same number of muscle activations. Then, hierarchical clustering was applied to each dataset and cycle-to-cycle variability was calculated for each cluster. Our results showed that CIMAP reduced the median variability below 5% of the gait cycle, for all the considered pathologies. Analyzing the number of clusters obtained we found that, in the great majority of cases, gait cycles cannot be bunched into a single group, but rather 2 or more clusters are necessary. As a consequence, the cluster representative elements, calculated by averaging cycles belonging to the same cluster, provide more trustworthy information for the clinician than indiscriminately averaging all cycles from a dataset.



Clustering analysis of EMG cyclic patterns: A validation study across multiple locomotion pathologies / Agostini, V.; Rosati, S.; Castagneri, C.; Balestra, G.; Knaflitz, M.. - ELETTRONICO. - (2017), pp. 1-5. (Intervento presentato al  convegno 2017 IEEE International Instrumentation and Measurement Technology Conference (I2MTC) tenutosi a Turin, Italy nel 22-25 May 2017) [10.1109/I2MTC.2017.7969746].
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				Abstract

				Among other applications, electromyography (EMG) is used in the assessment of locomotion pathologies to quantitatively document abnormal muscle activation patterns during walking. However, EMG cyclic patterns are affected by high cycle-to-cycle variability. Previous research introduced a clustering approach (CIMAP) to recognize gait cycles with similar EMG onset/offset timings, reducing variability. To demonstrate the feasibility of the approach, the algorithm was validated on healthy subjects. The aim of this study is to extend the validation of the algorithm to multiple locomotion pathologies (both orthopedic and neurological). Gait data of a total of 50 subjects suffering from 5 different locomotion alterations were analyzed, considering 4 lower limb muscles. For each patient, datasets were built grouping EMG cycles with the same number of muscle activations. Then, hierarchical clustering was applied to each dataset and cycle-to-cycle variability was calculated for each cluster. Our results showed that CIMAP reduced the median variability below 5% of the gait cycle, for all the considered pathologies. Analyzing the number of clusters obtained we found that, in the great majority of cases, gait cycles cannot be bunched into a single group, but rather 2 or more clusters are necessary. As a consequence, the cluster representative elements, calculated by averaging cycles belonging to the same cluster, provide more trustworthy information for the clinician than indiscriminately averaging all cycles from a dataset.
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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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