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Research objectives -- (max 10 rows): The diagnosis of interstitial lung diseases in patients affected by autoimmune pathologies is fundamental to improving their survival rate. The gold standard for confirming the diagnosis of these diseases is computer tomography. However, it is very difficult to raise diagnosis suspicion because the symptoms are extremely common in elderly people. Thorax auscultation has shown a huge potential in the early detection of interstitial lung diseases, but still represents an underexplored field in the clinical practice. The goals of this project are: (a) developing novel algorithms for the analysis of lung sounds and the early detection of interstitial lung diseases; (b) designing a new electronic stethoscope suitable to quantitatively support physicians in the prescription of computer tomography.
Proposed research activity -- (max 10 rows): A database of lung sounds collected at the university hospitals of Modena, Reggio Emilia, Bologna, Ferrara, Bari and Roma (Italy) is already available, as well as a prototype of electronic stethoscope based on a digital MEMS microphone and a commercial tablet is currently employed by physicians experts in rheumatology during routine outpatient visits. Both parametric approaches (for instance based on the theory of system identification) and supervised methods (for instance based on deep learning, convolutional neural networks and supporting vector machines) should be taken into account. The algorithms should be developed in proper integrated development environments suitable to port the code on programmable hardware, like for instance TensorFlow.
Supporting research projects (and Department): This project has been partially supported by: (a) the University of Modena and Reggio Emilia (Italy) within the grant “Fondo di Ateneo per la Ricerca (FAR) 2016”; (b) Regione Emilia Romagna within the funding plan POR FESR 2014-2020, Action 1.2.2, Public call to support research and innovation projects for the development of solutions aimed at combating the COVID-19 epidemic, project “DiCo Sound-ER: Diagnosis of Covid-19 Sound Emilia Romagna”.
Possible connections with research groups, companies, universities: The School of Electrical and Computer Engineering of the Technical University of Crete (Greece) is already involved in this project.

