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W72 EAFE & 5: Cooperation of Al-Robot Enablers
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Ry RSO Pl 23BAFE L TV 5 Robotic Nimbus ZEZEZFH TS L T A RO 12T & 2%
DFFEENTE DI B TE Al Ry b7 o b A7 2B L TNHEHFRICHWDZE T,
Kk & 72 A BB T D AHIE 77 b7 4 — L& BRI Uiz, RO R REHE 1 Ll
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WF7EEAFE & 6 : Lifelogging for Patient Digital Twin in Robotic Care

ERAE TS ks

+ Developed and evaluated a new integrated sensing system with ten wearable and nearable
sensors for day and nightlife and performed two evaluation pilots with over 13 elderly
and over 20 wheelchair users, validating the requirements for a clinical trial and a new
setting for classification of ADLs using wearable technology in nursing houses and at
home.
During 2023, we performed a proof of concept trial with over 20 wheelchair users, and
preliminary trials with elderly volunteers and developed a new model for classification of
ADLs using deep neural feature extraction layers generalizable for recognizing any new
activity in new user settings.
In this period, we have proposed a first framework for patient digital TWIN with an
explainable structure based on the health information provided by life logs proposing a
method that accounts for environmental, physiological and health records of patients
through simulation of existing health data and pilot wearable data. The first structural
model based on disentangled beta variational autoencoders has been tested with life—
logging data and will be further refined with the support of nursing staff at NCGG for
long—term feedback on health changes.
We have completed the first version of Biosignals enabler for ROS. Developed the
concept of ROS—Healthcare as a platform for clinical interventions with robots and made
it available for internal usage across Tohoku, NCGG and ETHZ labs. We provided the
first software infrastructure with examples of over fifteen biosignals, and ten devices
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integrated with 2 robot types: autonomous wheelchair robot and standing transport
assistance (Moby).
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