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Imagine you are exploring Venice ...
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So many options...
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Immersive view to check options...
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Navigation to your favorite target…
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Reality-Virtuality Continuum

[Milgram and Kishino, 1994]
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Reality-Virtuality Continuum
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[Milgram and Kishino, 1994]
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Reality-Virtuality Continuum
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[Milgram and Kishino, 1994]

We refer to these systems 
as cross-reality systems



Definition
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Magic Book
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Reality Augmented Reality Virtual Reality

Collaboration in …

[Billinghurst et al., 2001]
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A Scoping Survey on Cross-Reality Systems
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Auda, J., Gruenefeld, U., Faltaous, S., Mayer, S., & Schneegass, S. (2023). 
A Scoping Survey on Cross-Reality Systems. ACM Computing Surveys.
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It Takes Two To Tango

Auda, Jonas, Gruenefeld, Uwe, & Mayer, Sven (2020). It Takes Two To Tango: 
Conflicts Between Users on the Reality-Virtuality Continuum and Their Bystanders. 

In XR@ ISS.
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Challenge: Prototyping
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VRception: Demo
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VRception: Showcases
XR ➞ Real World 

TransparentHMD [Mai et al., 2017]

HMD Light [Wang et al., 2020]

Real World ➞ XR 

A Dose of Reality [McGill et al., 2015]

VRoamer [Cheng et al., 2019]

ShareVR [Gugenheimer et al., 2017]

ShARe [Jansen et al., 2020]

Real World ⬌ XR 
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Challenge: Understanding
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The Actuality-Time Continuum
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Auda, Jonas, Faltaous, Sarah, Gruenefeld, Uwe, Mayer, Sven & Schneegass, Stefan (2023). 
The Actuality-Time Continuum: Visualizing Interactions and Transitions Taking Place in 

Cross-Reality Systems. In JWCR @ ISMAR.
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https://cross-realities.org 

IDC Venice Cross Reality: The Convergence of AR and VR Technology

Taking place on the 16th of October

https://cross-realities.org/


Take-Away Message
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Take-Away Message
• AR and VR perceived as distinct technologies
• They will merge to form cross-reality systems
• Many low-hanging fruits (open challenges)

• What challenges remain unsolved? Will cross reality replace mixed reality?
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