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(57) Abstract :

A wearable multi-modal physiological monitoring system is disclosed for real-time assessment of ventilatory threshold behaviour and motor-unit recruitment during
dynamic exercise. A peripheral sensing unit uses dry-contact surface electromyography electrodes, a tri-axial inertial measurement unit, an analog front end, and a data
converter to obtain motion-referenced muscle signals. A thoracic hub supported by an elastic chest strap uses a piezoelectric strain sensor and an acoustic contact
respiratory sensor to obtain respiratory-mechanics signals. An embedded microcontroller suppresses motion artifact from the muscle signal, derives median-frequency
and mean-frequency trends and a muscle-fatigue index, determines respiratory rate from the thoracic signals, and temporally aligns the neuromuscular and respiratory
metrics. A ventilatory-threshold marker is identified from a correlated respiratory breakpoint and sustained muscle-frequency decline. Processed metrics are transmitted
through a low-energy wireless interface to a remote display.
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