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Abstract

This talk will present the development of personalized mathematical models for motor control
and healthcare device research, which are designed to simulate and predict an individual’ s
various physiological responses. In healthcare, digital twin technology-initially introduced in
industrial manufacturing-has become a revolutionary approach for individualized patient
modeling. Physiological digital twins are crucial for advancing tailored interventions and
enabling early, personalized responses to healthcare needs. Key to the potential
transformation of healthcare by these digital twins are achievements in multi- modal sensing,
patient- specific modeling, and implementation including privacy preservation. Dynamic system
identification methods must be carefully applied when using mechanical platforms to induce
perturbations for human physiological system modeling due to physical interaction. This talk
will address the challenges and opportunities in designing these perturbations and in
identifying key dynamic parameters, with examples from gait analysis, neurological facilitation
exercises, and magnetic resonance elastography ( MRE). The crucial integration of advanced
motion control with compliant robotics highlights the need for interdisciplinary collaboration

in the fields of medicine and related areas.
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