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Context

Telepresence
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Context

Telepresence
ÅLike Zoom, but in 3D
ÅReal-time 3D Reconstruction
ÅReal-time Streaming
Å Immersive

Å Intuitive Teleconsultation
ÅVerbal and non-verbal communication
Å3D annotationsund interactions

1st person view in Virtual Reality

1st person view in Augmented Reality

Yu, Kevin, Gleb Gorbachev, Ulrich Eck, Frieder Pankratz, Nassir Navab, and Daniel Roth. "Avatars for

Teleconsultation: Effects of Avatar Embodiment Techniques on User Perception in 3D Asymmetric
Telepresence." IEEE Transactions on Visualization and Computer Graphics (2021).



Real View on Remote Expert View on the Avatar

ViveTracker

VR Ink Pen

VivePro Eye

Equipment of the VR User
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Problem

Precision of Annotation
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World-In-Miniature & Voodoo Dolls
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Voodoo Dolls



Our proposed Solution

Magnoramas
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A
Scalp shaved and 
curved incision made

B Drill holes using a cranial drill

C Saw between holes to create bone flap

D Remove bone flap and move to storage 

Soft tissue flap 
reflected anteriorly

Study-Scenario
Teleconsultation for an Emergency DecompressiveCraniectomy



Trace Line Place Pins Trace Circle

Exemplary Drawings from a Participant

Baseline Magnorama

Study-Task
Draw Annotations for a Crationomy



Evaluation

Magnoramas

Baseline Magnorama Magnorama-Only



Evaluation

Magnoramas

Baseline Magnorama Magnorama-Only



Baseline Magnorama Magnorama-Only

Results

Magnoramas



ÅUsers quickly understood the concept

ÅUsers create supernatural precise
free-handannotations

ÅTaking away the view on the original 
scene reduces social presence

Learnings

Magnoramas
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1 year later (now)










































