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Immersive VR

Immersive VR

Activities of daily
living training

Guidali M et al. Med Biol Eng Comput 2011; Klamroth-Marganska V et al. Lancet Neurol. 2014




Augmented Reality

Augmented Reality

Real World

Motor-Cognitive

Training

Source: Strolll.co
Melvyn Roerdink, VU Amsterdam
Tim VanBellingen, University of Bern



Fine Motor Function of the Hand

Finger Force Input

Finger Dexterity
Training

Krummenacher N et al. Sensors 2025



Fine Motor Function of the Hand

Silicone “Egg” with Sensors

N. Krummenacher et al. Sensors, 2025
N. Krummenacher et al. European Patent Office, 2024

Clinical evaluation in PD, Stroke and MS




Fine Motor Function of the Hand
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Virtual Reality

11 18. Januar 2023, Bern Organisationseinheit A. Sokolov et al CHUV



(_%) Cochrane Virtual reality for stroke rehabilitation (Review)

Published Laver KE, Lange B, George S, Deutsch JE, Saposnik G, Chapman M, Crotty M

20 June 2025

* Main finding: VR probably improves arm and hand function slightly
compared with conventional therapy.

« When VR is used in addition to usual therapy — extending total therapy
time — the effects on arm function tend to be larger.

* Possible positive effects are also seen for balance and activities of daily
living (ADL). However, data on gait speed, mobility, participation and
quality of life are uncertain or inconsistent.
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Virtual Reality

14 18. Januar 2023, Bern Organisationseinheit A. Sokolov et al CHUV



Video-based Motion Tracking

Real-time on computer & smartphone

Lugaresi, C et al. (2020). MediaPipe: A Framework for Building Perception Pipelines. arXiv preprint arXiv:1906.08172.



Visual Attention

Hand Tracking

Lugaresi, C et al. (2020). MediaPipe: A Framework for Building Perception Pipelines. arXiv preprint arXiv:1906.08172.



Digital Mirror Therapy
Current Work in Bern

\\

Digital Mirror Therapy, Neurorehabilitation Bern
(J. Baumann, J. Hoppe, S. Jung et al.)



Comparison of Methods

Immersive VR Augmented Reality Finger Force Input Hand & Body Tracking

Degree of Immersion

Patient Burden and Implementation Effort

Feasibility in the Home Environment



Immersive VR
Patients with Neglect
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Shin JH, et al. Front Neurosci. 2023



Immersive VR / Spatial Audio

Patients with Neglect
———————————————

¢

Kaufmann BC, Cazzoli D, Bartolomeo P, Frey J, Pflugshaupt T, Knobel SEJ, Nef T, Muri RM, Nyffeler T. Cortex. 2024



Immersive VR / Spatial Audio
Spatial Hearing

' .

Binaural difference cues:

 Interaural time difference (low-frequency sounds)
 Interaural level difference (high-frequency sounds)

Kiki van der Heijden, Cortical mechanisms of spatial
hearing, Nature reviews neuroscience, 2019



Immersive VR / Spatial Audio
Spatial Hearing
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m Spatial Auditory Cueing reduces neglect after

Right-Hemispheric Stroke: A Proof of concept
g study
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Immersive VR / Spatial Audio
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Outlook
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Wearable Sensors Ambient Sensors Computer-based Sensing Speech Recordings
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Schiitz N et al. Nature Digital
Medicine (npj), 2022

Digital Biomarkers for



Emotion and Mood Assessments
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