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What is Extensible 3D (X3D)?

X3D is a royalty-free open-standard file format
• Communicate animated 3D scenes using XML
• Run-time architecture for consistent user interaction
• ISO-ratified standard for storage, retrieval and 

playback of real-time graphics content
• Enables real-time communication of 3D data across 

applications:  archival publishing format for Web
• Rich set of componentized features for engineering 

and scientific visualization, CAD and architecture, 
medical visualization, training and simulation, 
multimedia, entertainment, education, and more



Web3D Consortium

Web3D Consortium founded in 1998 to protect, 
support and advance the VRML specification
• http://www.web3D.org 

Continued efforts on new technology by multiple 
working groups led its successor, X3D
• http://www.web3D.org/x3d

Non-profit organization of many stakeholders 
ensures that X3D remains royalty free, relevant
• Partnership of industry, agency, academic and 

professional members

http://www.web3D.org/
http://www.web3D.org/x3d


Why does X3D work so well?

Scene graph technology is technically rich and 
well understood
• Multiple 3D technologies harmonized
• Insistence on implementation, evaluation
• Multiple implementations tested
• Authoring examples, translators, etc. etc.
First law of engineering:
• “If it ain't broke, don't fix it”
• We get it right first time, avoid deprecation



Interoperability - what’s the difference?
Multiple paths, but often confused as equal

Standard:  proven process for content interoperability, 
scalability, compatibility, licensing, growth, success

Specification:  Algorithm descriptions, necessary detail
• But:  might hide royalty problems, such as GIF imagery 

debacle in 1990s

Open source software:  pile of (maybe repeatable) code
• But:  usage licensing is not same as source-code licensing

Market share dominance:  biggest competitor wins?
• Companies (or at least investors) hope to “own” 3D
• But: many defunct companies, dead-end technologies
• Everyone ends up with much smaller market than the Web



Intellectual property rights (IPR)

Web3D and W3C have similar policies
• Any known patented technology must be 

declared by members prior to consideration 
in safe haven of working groups

• Any patented technology contributions must 
be licensed on a royalty-free (RF) basis for 
inclusion in an openly used Web standard 
http://www.web3d.org/membership 

Caveat:  any legal problem can be solved, 
but only in advance!

Must innoculate against patent problems



Stability is important!

• Most 3D graphics authors create lots of 
wonderful content, but it tends to “time out” 
and break after 2-3 years, simply becoming 
no longer usable due to software changes, 
company acquisitions or shutdowns, etc.

• Creating quality 3D content is expensive, 
both in time and software costs

• Something just as expensive:  recreating 
that same 3D content when the underlying 
commercial technology no longer works



X3D Mobile Progress

Integrating multiple different implementations
• BitManagement, Fraunhofer, ETRI, others

Korea Chapter announced ISO study group
• Consolidation workshop at ISO meeting August 

2011

X3D Mobile Profile now proposed 
• finds common ground for mobile devices, HTML5 

deployment, possibly Augmented Reality (AR)
• Interchange profile geometry, user interaction 

model harmonized with HTML, optimized Javascript



Augmented Reality working group

Multiple efforts ongoing
• Christine Perry's AR workshop series
• Is AR a 2D-overlay or 3D problem?

Multiple X3D proposals for common technology
• ETRI, Fraunhofer, others
• Working to harmonize different capabilities

Potential sweet spot for deploying content:  
Mobile + AR + HTML5



Also runs on Apple Safari and Google Chrome 
current developmental browsers supporting WebGL





GIS Interoperability

• Correlating approaches with Open Geospatial 
Consortium (OGC) formats and tools
• 3D Portrayal Interoperability Experiment 

(3DPIE) group participation
• X3D Earth:  “mash up” globe data on-the-fly 

from OpenStreetMap and OpenAerialMap
• OpenAerialMap reconstitution in progress

• NPS built high-fidelity DTED globe using a 
supercomputer-class cluster

• Need more experimentation for broad optimization

file:///C:/My Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/presentations/http:://www.OpenStreetMap.org
file:///C:/My Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/presentations/http:://www.OpenAerialMap.org


CAD Interoperability

Numerous different CAD formats exist
• No single dominant format
• Formats typically obscure, engineering oriented
• Companies carefully “protect” their customers 

Common denominators nevertheless exist
• History file of author steps thus consistently applies 

fifty-term vocabulary consisting of B-Reps and 
constructive solid geometry (CSG) operations

• History log can be converted into common syntax, 
then reconstruct original geometry

• Current KAIST work targeted to produce X3D



X3D conversion of CAD models

Note: might even embed the Parametric History file as metadata in .x3d model, in order to enable 
reasonably accurate round-trip regeneration of the original CAD model despite data lossiness.



CAD Model Data Reduction
B-REPS are work in progress



Conclusions and Recommendations

Web-based X3D interoperability reconciles 
diverse functionality in complementary ways
• X in X3D = extensibility, supporting stable growth
• Royalty-free standardization protects investments

Meaningful production, distribution, re-use of 
high-end X3D graphics can be commonplace
• Enabling important work on the bigger challenges

X3D architecture + extensibility mechanisms  
provide baseline framework for broad work



Proposal: show your cool tech in X3D

Lots of great work shown in GRID workshops
• … everything looked compatible with X3D
X3D extensibility includes authoring support
• Embedded script, Javascript or Java
• Prototype templates to create instances
Offer:  collaborate to show compatibility
• Sketch out mapping, perhaps implement
• “Negative results have value” so identifying 

mismatches is also helpful
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