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Our Topics for Today

• Polys:  30,000' overview X3D and Web3D
• Brutzman:  Technical rationale and review 
• Polys:  4D presentation, Medical study MMVR
• Brutzman:  X3D-Edit authoring, teaching
• Colleen, remote:  RayGun multiuser demo
• Brutzman:  X3D report card for federal use
• Brutzman and Polys:  demo DIS network 

recording and playback, X3D and HTML5
• Questions and discussion 



Setting the Stage

Many intellectual and political assets 
brought us here



Historical background:  VRML

Virtual Reality Modeling Language (VRML) began 
in 1994, seeking to create 3D markup for Web
• Numerous candidates considered by an open 

community of interested practitioners
• SGI's OpenInventor won the initial competition
• VRML 1.0 developed over the next year
• VRML 2.0 restructured some nodes, added features

VRML advanced to International Standard 14772 
by ISO in 1997



XML file encoding

The Extensible Markup Language (XML) is a 
plain-text format used by many Web languages
• Including Hypertext Markup Language (HTML)

XML is used to define other data-oriented 
languages
• Thus XML is not a language by itself, rather it is a 

language about languages, a metalanguage
• Common XML basis enables better interoperability, 

opens a “path of least resistance” for data flow

XML has many benefits and is well-suited for X3D



XML in 10 Points
XML is for structuring data
XML looks a bit like HTML
XML is text, but isn't meant to 

be read
XML is verbose by design
XML is a family of technologies

XML is new but not that new
XML leads HTML to XHTML
XML is modular
XML is basis for RDF and the 

Semantic Web
XML is license-free,   

platform-independent and 
well-supported

http://www.w3.org/XML/1999/XML-in-10-points  

XML in 10 Points is a key reference for 
understanding the common underlying 
design principles underlying the great 
diversity of XML.

Only 4 pages long – essential reading.

http://www.w3.org/XML/1999/XML-in-10-points


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


Web3D.org   May 2010
May 2010



www.web3D.org June 2009
June 2009

http://www.web3D.org/


www.web3D.org February 2009
February 2009

http://www.web3D.org/


X3D Specifications

X3D graphics is defined by a set of specifications
These “specs” are developed by working-group 

volunteers as part of the Web3D Consortium
• Nonprofit organization with business, nonprofit, 

academic and professional members
• http://www.web3D.org 
• Efforts include editing, implementing and evaluating

Specification results reviewed and approved by 
International Organization of Standards (ISO)
• http://www.iso.ch 

http://www.web3D.org/
http://www.iso.ch/


Community rules

Thanks to an open process, IPR-protection rules 
and steady innovation by Web3D members, 
new X3D features continue to evolve and 
grow into great capabilities

• Lots of working groups have formed, worked, 
faded, regrouped and succeeded

•
• Web3D members and public mailing lists still 

keep these successes building, year after year



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



Open source:  optional

Open for any use, without license fees
• Free = freedom to innovate, free to fix!
• Not necessarily free cost 
• More like “free puppy”, not “free beer”
Common shared example implementations
• Can provide a self-sustaining business model 

for continued activity, improvement
• Can break logjams when company 

participants can’t resolve technical issues



Digital rights management (DRM)

X3D’s XML and Compressed Binary encodings 
allow use of W3C’s Security recommendations 
• XML Encryption
• XML Digital Signature (for authentication)
• XML Public key infrastructure
DRM is now feasible
• More uses than Hollywood-commercial exist
• See Sun’s DReaM project 

http://www.openmediacommons.org  

demonstrated in NPS thesis

http://www.openmediacommons.org/


Common 3D challenges



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



Is your 3D technology stable?
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Is your 3D technology stable?

Community moved to 
www.redDwarfServer.org

http://www.reddwarfserver.org/


Is your 3D technology stable?



Is your 3D technology stable?



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



How can X3D help?

X3D Capabilities video

BitManagement Software GmbH, Germany



 Web Interoperability

• XML and the Web:  many ways to convert 
and adapt information into X3D

• X3D is the 3D publishing format for the Web
• Matches mainstream enterprise information 

technology:  web services, chat, http, etc.
• Numerous importers and converters
• Numerous online resources at web3d.org
• HTML 5 working group collaboration
• Royalty-free standards do not “time out” 



X3D Specification Progress

• ISO approved Scene Access Interface (SAI) 
specification update, published online 

• Lots of clarifications and spec improvements
• Steady support by 10-14 nations annually
• Proven process permits steady progress with 

no list of broken or deprecated features
• Membership fees help support specification 

editing, other work performed by members
• Member efforts remain critically important



X3D v3.3 specification plans

• Feature list maintained on X3D Member Wiki
• Prerequisites: need to finish X3D v3.2 

examples and implementation support
• Collecting example X3D scenes for testing, 

confirming multiple implementations work

• Medical group:  volume visualization and 
annotations

• Camera nodes for photographic effects, 
storyboarding, offline rendering, machinima

• Update XML validation, other features

http://www.web3d.org/membership/login/memberwiki/index.php/X3D_v3.3_Specification_Changes
http://www.web3d.org/membership/login/memberwiki/index.php/X3D_v3.3_Specification_Changes#Prerequisites:_X3D_v3.2_Support


International interoperability

• Full support for various human languages, 
including left/right/up/down text alignment

• Supports W3C internationalization (i18n)

• Web3D international membership, expertise
• Korea Chapter proposing new technology

• Considering 2010 workshop with 
W3C Web Accessibility Initiative (WAI)

http://www.w3.org/WAI/


CAD Interoperability

• Boundary Representations  (B-Reps) nodes
• Draft CAD specification update held by Yumetech

• ISO TC184 technical evaluation details show 
X3D fully competitive with other approaches

• (Collada, U3D, JTOpen, some dropped out)
• Close 2nd-place finish, 82% of 360 points

• Good prospect of unlocking many thousands 
(millions?) of existing engineering models 
using Parametric History authoring log

• Pranveer Singh KAIST to present progress

http://www.web3d.org/membership/login/memberwiki/index.php/X3D-BREP_Draft_specification
http://www.web3d.org/membership/login/memberwiki/index.php/TC184_Visualization_Requirements_for_X3D_CAD


GIS Interoperability

• X3D Earth:  “mash up” globe data on-the-fly 
from OpenStreetMap and OpenAerialMap

• OpenAerialMap restructuring now in progress

• Converting outputs from Open Geospatial 
Consortium (OGC) formats and tools

• Joint meeting with OGC in progress this week

• NPS is building full-fidelity globe for DTED 
datasets using a supercomputer-class cluster

• Will repeat for other datasets, others are welcome 
to use our code/assets

file:///C:/My Documents/X3D/X3dBook/x3dGraphics.com/slidesets/X3dForWebAuthors/presentations/http:://www.OpenStreetMap.org
file:///C:/My Documents/X3D/X3dBook/x3dGraphics.com/slidesets/X3dForWebAuthors/presentations/http:://www.OpenAerialMap.org


X3D Earth OpenStreetMap exemplar



X3D Earth OpenStreetMap exemplar



Network interoperability

• X3D Anchor node functionality matches 
HTML anchor element:  jump or bookmark

• Planning new capability:  refresh/interval, similar to 
HTML refresh, to improve server-side interaction

• Support slow to emerge for IEEE Distributed 
Interactive Simulation (DIS) protocol

• Player/recorder in X3D-Edit
• Open source OpenDIS codebase Java, C++, C#, 

and Objective C (for iPhone)
• Integration with Sun's Darkstar massive multiplayer 

online game (MMOG) server –  NPS thesis



File format interoperability

• Scene graph structures are quite common
• Many converters exist for X3D and VRML
• Converter list maintained in X3D Resources

http://www.web3d.org/x3d/content/examples/X3dResources.html#Conversions

• Premier conversion tool Okino Polytrans 
spent time and effort to rearchitect their 
software using X3D as central basis

• Because X3D scene graph so common, consistent, 
and well-defined compared to other technologies

• http://www.okino.com/conv/imp_vrml.htm 

http://www.web3d.org/x3d/content/examples/X3dResources.html#Conversions
http://www.okino.com/
http://www.okino.com/conv/imp_vrml.htm


X3D Resources:  Conversion



Future interoperability

Liaisons with partner standards organizations
• International Standards Organizations (ISO)
• World Wide Web Consortium (W3C)
• Open Geospatial Consortium (OGC)
• DICOM medical standards for visualization
• The Khronos Group (Collada, WebGl)

• Archival use over long term:  maintain 
backwards compatibility with existing X3D



X3D Mobile Progress

• Multiple different implementations
• BitManagement, Fraunhofer, Planet9, others

• Consider a new X3D Mobile Profile, perhaps 
matching X3D Interactive Profile + scripting

• Korea Chapter announced ISO study group
• Busan Korea, 28-30 June 2010
• Present results at SIGGRAPH BOF meeting, July LA

• Needed:  one or more champions to move 
these possibilities forward as working group



Web3D Conference locations

• Cosponsored with SIGGRAPH, Eurographics
• 2009:  Darmstadt Germany, 70 attendees, 

hosted by Fraunhofer
• 2010:  Los Angeles, colocate with SIGGRAPH
• 24-25 August 2010
• Marcello Zuffo chair, University of Sao Paolo
• Review of paper submissions in progress

• 2011:  Paris France, hosted by EDF 
(Electricite de France)

• 2012:  Back in U.S., location TBD



➢ Open Geospatial Consortium technical 
meeting, San Francisco January 

➢ Web3D Conference Los Angeles CA,   
24-25 July

➢ SIGGRAPH 2010 Los Angeles California, 
25-29 July

➢ SIGGRAPH ASIA 2010 Seoul Korea,    
15-18 December

Event calendar 2010

http://conferences.web3d.org/web3d2010
http://www.siggraph.org/s2010/
http://www.siggraph.org/asia2010/


Web3D 2010 Conference

http://conferences.web3d.org/web3d2010/


Teleconferences every week

X3D group alternates with X3D-Earth group 
• Wednesday mornings
• 08-0900 pacific, 16/17/1800 European time
• Also Monday afternoon U.S., Tuesday morning Korea

Progress reports by various implementers, also 
discuss technical issues of common interest

These provide tremendous value to everyone



Conclusions

Web-based X3D interoperability suitable for 
collaborative, complementary work

Meaningful production and distribution of high-
end X3D graphics can become commonplace

Royalty-free Web standards protect investments

Interoperability efforts (hard work!) provides 
progress for members + everyone using Web



Other Moving Targets



Collada comparison

Collada focused on model asset portability 
among authoring tools
• Not a scene graph
• Not a run-time definition for user interaction
• Not focused on Web-compatible delivery

Khronos.org produces royalty-free standards 
but membership is only for industry companies
• Not government, academia, individuals
• Some cooperation with Web3D but limited

Importers and converters available for X3D



WebGL comparison

• WebGL is OpenGL rendering layer, written in 
Javascript for use by Web browsers

• High-performance browser Javascript will be 
commonplace over next year (hooray!), but

• How many folks are graphics programmers?
• Not clear whether WebGL programs will be 

runnable natively in Internet Explorer, since 
Microsoft products are based on DirectX

• X3D players ride on top of these solutions



Google O3D
O3D is a GPU shader language by Google, providing 
an application programming interface (API) for 
advanced programming.
• http://code.google.com/apis/o3d 
• http://code.google.com/p/o3d 
"The Chromium Blog has announced that O3D, 
formerly a plugin-based system for rendering 3d in a 
browser, is instead becoming an engine for WebGL, 
using Javascript. And the bits that can't be done in 
Javascript? Well, they will just move into the browser.
The JavaScript implementation of O3D is still in its 
infancy, [...]” – Chromium blog, 7 May 2010

http://code.google.com/apis/o3d
http://code.google.com/p/o3d
http://blog.chromium.org/


Google O3D shader API

“Grand cycle of reincarnation”

There have been many years 
(three decades actually) of 

application programming interface 
(API) evolution in 3D graphics.



Questions and Discussion



Creative Commons open-source license
http://creativecommons.org/licenses/by-nc-sa/3.0 

http://creativecommons.org/licenses/by-nc-sa/3.0


Don Brutzman

brutzman@nps.edu 

http://web.nps.navy.mil/~brutzman 

Code USW/Br, Naval Postgraduate School
Monterey California 93943-5000 USA

1.831.656.2149 voice
1.831.656.7599    fax

Contact

mailto:brutzman@nps.edu
http://web.nps.navy.mil/~brutzman
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