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(57) Abstract :

The present invention relates to wearable human—computer interaction systems that integrate multiple sensing modalities captured by
a multimodal sensing layer comprising inertial, acoustic, biosignal, environmental, and optional neural sensors. A signal preprocessing
module refines the raw data into a context vector, which is then analyzed by a context and user-state interpretation module to generate
high-level descriptors. A modality decision engine selects an optimal input modality based on sensor integrity and historical data,
while a privacy-governed output controller ensures that output channels, including directional audio and haptic signals, are chosen in
accordance with environmental conditions. A fallback and safety module and personalization and adaptation module safeguard
interaction efficacy and privacy, delivering adaptive, real-time responses via an output actuation layer.
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