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CWI: Centrum Wiskunde & Informatica
• National Research Institute for Mathematics and Computer Science 

(founded in 1946)
• Staff: 55 permanent, 40 postdocs, 70 PhDs
• CWI registered the ‘.nl’ domain (1986)
• 1st connection between Europe and the Internet 
(17 November 1988)
• Topics examples:

• Holland’s first computer
• Height/Strength dykes
• Algol-68, Python and SMIL



DIS@CWI



Intermission

https://www.dis.cwi.nl/spring-school/



BBC-W-b

Connecting People

../../../../Users/Documents and Settings/dcab/Desktop/DE05-Demos/BBC News/BBC10pmV1.6a.grins


Philips Home Lab

3G Mobile

Network

iNEM4U services

iNEM4U Client

Broadcast

Network



Future Media Internet Architecture Think 
Tank European Commission (2010)



Future Media Internet Architecture Think 
Tank European Commission (2010)

Web

Web Page

3D Virtual World 
Environments

3D 
Scene

Interactive Video

Video Sequence

Orchestrated 
Communication

A

B

C

A3 A2 A1

B3

B2

B1

A1

B2

A3+B3



Future Media Internet Architecture Think 
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Multi-Sensory



Multi-Sensory

The Kentucky Fried Movie (1977)
https://www.youtube.com/watch?v=TCq_nzlou0Q



Multi-Sensory

Multi Sensory Devices MSD Research Group Multisensory Experiences Obrist
https://youtu.be/z_hSDR_GpaM?si=wedMEVKG4lnY4nat



Volumetric Audiovisual Content



Immersive enough?

https://www.dailydot.com/parsec/star-wars-jedi-telecommuting-holograms-fan-theory/



Volumetric Audiovisual Content: avatars



Realistic enough?



Volumetric Audiovisual Content: 
inspiration

Technology Of The Future BBC Documentary (from 2007), 2013
https://www.youtube.com/watch?v=D8DvH_OXYY8

Renata M. Sheppard, Mahsa Kamali, Raoul Rivas, Morihiko Tamai, Zhenyu Yang, 
Wanmin Wu, and Klara Nahrstedt. Advancing interactive collaborative mediums 

through tele-immersive dance (TED): a symbiotic creativity and design 
environment for art and computer science. ACM Multimedia 2008



Volumetric Audiovisual Content
Point clouds as a capture format, which can be later 
being rendered in other formats (meshes, point clouds…)



Volumetric Audiovisual Content
Like Video delivery in the 1990s

Amount of data
◦ Compression techniques

◦ Synchronization and real-time

Adaptation
◦ Tiling, optimization 

Perceived quality and evaluation
◦ Objective metrics

Datasets and integrated systems for comparison and benchmarking purposes



Volumetric Audiovisual Content: 
VR2Gather

2020 IEEE Transactions on Circuits and Systems for Video Technology Best Paper Award
Design, Implementation, and Evaluation of a Point Cloud Codec for Tele-Immersive Video.

Best Demo Awards 
A Pipeline for Multiparty Volumetric Video Conferencing: Transmission of Point Clouds over 

Low Latency DASH. MMSys
Mediascape XR: A Cultural Heritage Experience in Social VR. ACM Multimedia

.



Volumetric Audiovisual Content: 
VR2Gather



Volumetric Audiovisual Content: 
VR2Gather





Final Thoughts: volumetric video in real 
environments
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Final Thoughts: volumetric video in the 
web

Sergio Cabrero Barros, Ander Elosegi, Iñigo Tamayo, Ana Dominguez, and Mikel Joseba Zorrilla. 2024. 
Volumetric Video on the Web: a platform prototype and empirical study. Web3D. 



Final Thoughts: Dagstuhl

1. Subjectivity of scientific evaluation of empathy
2. Ethical concerns of sharing physiological data and 

social XR relationships 
3. Ethics of the growing digital divide 
4. Blending realities, beyond visual and audio 
5. Semantic understanding of the physical and social 

context 
6. Social stitching to create a cohesive scene or world 
7. Preserving privacy given the increasing fidelity of 

capture devices 
8. Tension between transparency and social 

superpowers 
9. Devising a shared platform that facilitates 

collaborative recording, replaying, and immersive 
experiences 

10. New metrics and questionnaires for social XR

Mark Billinghurst, Pablo Cesar, Mar Gonzalez-Franco, Katherine Isbister, Julie Williamson, and 
Alexandra Kitson. 2024. Social XR: The Future of Communication and Collaboration. Dagstuhl Reports.



Contact Information
Pablo Cesar: https://www.pablocesar.me

DIS: https://www.dis.cwi.nl  

https://www.pablocesar.me/
https://www.dis.cwi.nl/
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