Evaluating Wearable Camera Systems for Multimodal AI in Home Healthcare: A Feasibility Study
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Background: Al-powered ambient scribes are transforming clinical documentation but rely exclusively on audio, omitting
visual information essential to assessment, including gait, facial expression, and environmental context . Video-based Al

offers a multimodal extension of ambient systems >°, yet its feasibility in home healthcare remains unclear.

Objectives: This study evaluates commercially available wearable cameras for multimodal data capture during simulated

home healthcare visits and demonstrates the range of clinically relevant features extractable from these recordings.

Methods: Three wearable devices (Insta360 GO 3 S, GoPro HERO11 Mini, and OhO Smart Glasses) were evaluated
using table-, chest-, and head-mounted configurations across nine standardized visit scenarios. User experience, audio
quality (signal-to-noise ratio, dynamic range, clipping), and video quality (spatial detail and perceptual stability) were
quantitatively assessed. Multimodal feature extraction was conducted at signal, descriptive, and interpretive levels using
automated speech recognition, natural language processing, acoustic analysis, computer vision, and multimodal large

language models.

Results: Devices demonstrated distinct tradeoffs in usability and data quality. Insta360 achieved the highest video stability
and spatial detail; GoPro demonstrated the strongest overall audio performance; Smart Glasses provided a first-person
clinician perspective but lower stability and reduced distant-speech clarity. Multimodal extraction was feasible across
modalities, yielding structured measures of speech content, paralinguistic behavior, facial affect, functional activity,

environmental hazards, and integrated interpretive summaries.

Discussion: This study demonstrates the feasibility of extracting multimodal features from commercially available
wearable cameras in simulated home healthcare settings, while identifying tradeoffs in audio quality, video stability, and
mounting configuration. Device selection should be guided by the intended use case, balancing speech capture, visual

assessment, stability, and user acceptability.

Conclusions: Wearable cameras can support multimodal data capture during home visits. Device selection and mounting

configuration present practical tradeoffs that shape data capture quality and downstream Al applicability.
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