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W72 B FE & 6 : Lifelogging for Patient Digital Twin in Robotic Care
FRENE :

We operationalized interventional life logging across Japan and Switzerland,
instrumenting >45elderly/SCI participants with 17 wearable/nearable modalities over 178
recording days (with 48-120 h continuous windows), synchronizing ADLs via a custom app
and GoPro/Somnomedics references; unlike short, uni modal studies, we map behaviors
to WHO ICF functioning scores and provide scalable analytics (TIFEX Py, >200
operators) plus a generalizable HAR backbone (GEAR FEN, 1.8 M samples) that
outperforms current methods and supports sleep staging, wheelchair propulsion, and effort
biomarkers. In parallel we delivered functioning centric digital twins: a 8 VAE latent
model for explainable factors; GARLIC, which couples graph message passing with cross
dimensional attention and sets new AUROC on PhysioNet’12/°19 and MIMIC III
(0.86/0.90/0.90); and DT ICU, a multi task framework on MIMIC IV (=65k stays;
accuracy 0.95, recall 0.87) enabling counterfactual “what if” interventions. To close the
loop from sensing to action, we created ROS2Healthcare, an open, robotics first standard
with drivers for >10 medical grade devices and real time semantics for publishing
functioning level KPIs to robots; it has been validated in gait rehab and patient tracking
pilots at NCGG and Cereneo, showcased at ICRA 2024, and catalyzed an IEEE TAB
Working Groupon standardization.

PREHEMED  Diego Paez—Granados (ETH Zurich)
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