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Research objectives: --(max 10 rows)

Investment in healthcare technology is crucial for the modernization of the socio-sanitary sector. The pandemic has highlighted the limitations of traditional elderly care models, while demonstrating the potential of innovative technological applications in long-term care. Affordable tools for home care can be found in information technology, offering opportunities for improvement. Italy is leading the way in the rapid advancement of Microelectromechanical systems (MEMS) sensor-based technologies, particularly in medical diagnosis and monitoring. Assistive robotics plays a significant role in enhancing the autonomy of the elderly and supporting healthcare professionals, serving various purposes such as monitoring, daily assistance, companionship, and therapy. Telemedicine and technological advancements enable longer stays at home for the elderly, while digitalization of healthcare processes streamlines operations and encourages integration across different forms of care.
The goal of this research project is to create a digital representation, known as a digital twin, of elderly individuals residing in specific residential facilities. This digital twin will accurately reflect their changes over time, identify their daily routines, and detect any deviations. Through the integration of data and the utilization of artificial intelligence technologies, information from various sources such as sensors, the social-health management software system of the residential facilities, cognitive stimulation activities (including the involvement of a robot), and vital parameter data collected through medical devices will be analyzed and combined.
By leveraging the capabilities of a digital twin, personalized monitoring, proactive care, remote healthcare, early intervention, fall prevention, cognitive stimulation, and social interaction can be combined to improve the lives of elderly individuals, promote their independence, and prevent deterioration of their health and well-being.
The final aim is to prove that by leveraging the capabilities of a digital twin the lives of elderly can significantly improve, and the digital twin is a valuable tool to help prevent deterioration through several key mechanisms such as personalized monitoring, proactive and remote care, early intervention and fall prevention.

Proposed research activity -- (max 10 rows)

The research activity will focus on:

· The integration of heterogeneous data that monitor and describe the elderly life collected from social-health information systems, medical devices, wearable and ambient sensors. 
· Advanced methodologies for analyzing heart rate data, enabling the identification of anomalies or irregularities. Special attention will be given to the analysis of wearable sensor data and medical devices, as they provide a constant monitoring into the individual's physiological state. Personalized trajectories of vital signs will be created, capturing the fluctuations in values associated with the person's activities.

· The application of Machine Learning techniques for the development of the Digital Twin of the elderly, able to understand the person's evolution over time, detecting any potential deterioration in health conditions or physical activities.

· Studying and implementing predictive functions to forecast risks such as falls, wandering, and isolation. Statistical information and integrated data from the Digital Twin will be leveraged to develop predictive models that can identify individuals who are more vulnerable or at a higher risk, to increase attention and care for the most fragile individuals, mitigating potential adverse events.

· Study and implementation of predictive functions to forecast the risks of falls, wandering, and isolation based on statistical information and the integrated data of the Digital Twin. The predictive function serves to increase the threshold of attention towards the most fragile and most at risk subjects.
· Empowering individuals to actively engage in their own health and well-being; by providing comprehensive analyses of their health status and trends, individuals can gain a deeper understanding of their condition. This information can enable informed decision-making and encourage proactive measures to maintain and improve their overall health.

Supporting research projects (and Department)

National research project: “Lively ageing: una rete integrata di servizi e tecnologie per il benessere degli anziani” – Lively Ageing is a project founded by the Italian Health Ministry within the Trajectory 1 “Active & Healthy Ageing.

Possible connections with research groups, companies, universities.

Eindhoven University of Technology, Netherlands (Prof. Frauke Behrendt)

Technical University of Madrid, Spain (Prof. Oscar Corcho)

Universidade de Santiago de Compostela, Spain (Prof. José Ramón Ríos Viqueira)

Universidad de Zaragoza, Spain (Prof. Raquel Trillo Lado)

CEFRIEL, Italy (Dott. Marco Comerio)

Fundación Centro Tecnológico de Supercomputación de Galicia, Spain (Dr. Ignacio López Cabido)
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