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Personal backround

• Don't know much (yet) about AEC, but...
• Am keen to learn more, glad to be here!
• Spent years at sea inside long steel tube
• Spent years in shipyards taking apart and 

rebuilding submarines
• Can wear hard hat and steel-toed boots

• Son studying Architectural Engineering at 
California Polytechnic in San Luis Obispo

• X3D is unlocking CAD, let's repeat for BIM!



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



What is Extensible 3D (X3D)?

3D publishing standard for Web



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


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



Web3D, ISO and X3D

Web3D implementation, evaluation, approval 
then formal review by the International 
Organization of Standardization (ISO) have 
made X3D an approved standard for archival 
real-world use, both on and off the Web.

Experts from 12-15 nations review our specs.
• Immediate adoption by other governing 

bodies helps to increase deployment.
• Nevertheless all changes and additions 

originate within Web3D working groups.

http://www.iso.ch/


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/


Specification availability
The X3D specifications are online at  
• http://www.web3d.org/x3d/specifications 
• also embedded in the X3D-Edit help system

The X3D specifications are published by the Web3D 
Consortium and International Organization of 
Standardization (ISO)
• Web3D versions are published in HTML for free online
• ISO publishes .pdf versions and requires purchase

Feedback on X3D specifications is always welcome
• http://www.web3d.org/x3d/specifications/spec_feedback 

http://www.web3d.org/x3d/specifications
http://www.web3d.org/x3d/specifications/spec_feedback


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, persevered 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!

Must innoculate against patent problems



Open source:  at least one
2 independent interoperable implementations
• Required for Web3D approval, standardization
• Commercial codebases are welcome too, of course

Open for any use, without license fees
• Free = freedom to innovate, and freedom to fix!
• Not necessarily free cost – your mileage may vary
• More like “free puppy”, not “free beer”

Common shared example implementations
• Can provide a self-sustaining business model for 

continued activity, improvement
• Can clear up logjams when companies can’t resolve 

interoperability issues due to proprietary code



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



X3D: Royalty free (RF) for any purpose

• Just like all of the W3C Recommendations
• Technical contributions are welcome
• Patents are OK, just can't charge anyone
• Stable evolution, group consensus, running code
• We stabilize best practices, extensions keep going 

• Open source + commercial implementations
• Many different business models can use this
• Apparently a well-kept secret here in valley??
• Web3D community is assembling all pieces, parts 

needed to build end-to-end industry workflow



X3D Resources:  many



Augmented reality (AR)

video: 
telemaintenance 

with X3D AR 

http://www.youtube.com/watch?v=TFLhb4NFAlY


Internationalization (I18N)

HelloTaiwan.xhtml

(embedded X3D source)

http://x3dgraphics.com/examples/X3dForAdvancedModeling/HelloWorld/HelloTaiwan.xhtml
http://x3dgraphics.com/examples/X3dForAdvancedModeling/HelloWorld/HelloTaiwan.html


GIS Interoperability

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

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

• 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
• Thesis publication by Dale Tourtelotte August 2010

file:///C:/X3D/X3dBookResources/x3dGraphics.com/slidesets/presentations/http::%2F%2Fwww.OpenStreetMap.org
file:///C:/X3D/X3dBookResources/x3dGraphics.com/slidesets/presentations/http::%2F%2Fwww.OpenAerialMap.org


X3D Earth OpenStreetMap exemplar



X3D Earth OpenStreetMap exemplar



Exemplar effort:

CAD extensions for X3D



Teapot.x3d example  (header)
http://www.web3d.org/x3d/content/examples/Basic/CAD/Teapot.x3d 

http://www.web3d.org/x3d/content/examples/Basic/CAD/Teapot.html
http://www.web3d.org/x3d/content/examples/Basic/CAD/Teapot.x3d%20


Teapot.x3d scene graph

Typical hierarchical
usage pattern:

- CADLayer
  - CADAssembly
   - CADPart
      - CADFace

Teapot.x3d example (scene)

http://www.web3d.org/x3d/content/examples/Basic/CAD/Teapot.html








X3D Resources: Conversions
http://www.web3d.org/x3d/content/examples/X3dResources.html#Conversions 

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


Okino Polytrans converter 
http://www.okino.com 

http://www.okino.com/


CadExchanger 
http://www.cadexchanger.com 

http://www.cadexchanger.com 

http://www.cadexchanger.com/
http://www.cadexchanger.com/


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.

CDF 
filtering



X3DOM

“X – Freedom”

www.x3dom.org 

http://www.x3dom.org/




Web graphics



X3DOM Oil Rig

http://examples.x3dom.org/binaryGeo/oilrig_demo/index.html


<!DOCTYPE html>
<html>

<head>
<title>Oilrig-Demo</title>
<meta http-equiv='X-UA-Compatible' content='chrome=1' />
<meta http-equiv='Content-Type' content='text/html;charset=utf-8'/>

    <script type='text/javascript' src='data/js/perlinNoise.js'></script>
    <script type='text/javascript' src='data/js/jquery-1.9.1.min.js'></script>
    <script type='text/javascript' src='data/js/jquery-ui-1.10.3.min.js'></script>
    <script type="text/javascript" src="../../files/x3dom.js"></script>
    <link rel="stylesheet" type="text/css" href="../../files/x3dom.css" />
    <link rel="stylesheet" type="text/css" href="data/css/jquery-ui-1.10.3.min.css" />
    <style>
      .GUI-Box {
        position: absolute;
        z-index: 2000;
        top: 10px;
        right: 10px;
        width: 300px;
        height: 80px;
        background-color: #999;
        opacity: 0.65;
        border-radius: 8px;
        box-shadow:3px 3px 8px #000; 
      }

X3DOM Oil Rig 
view source 1

http://examples.x3dom.org/binaryGeo/oilrig_demo/index.html


X3DOM Oil Rig 
view source 2

http://examples.x3dom.org/binaryGeo/oilrig_demo/index.html


“Many body” problems

• Physics.  For what value n  can a closed-form 
mathematical solution be derived to exactly 
predict mutual gravitational attraction?

                                                          

• 3DGraphics.  How many WebGl (or Flash etc.) 
programs, from different authors, can be 
mashed up together into one big 3D scene?

Answer = 3Answer = 3

Answer = good luck with that

https://en.wikipedia.org/wiki/Many_body_problem


Building Mashup Momentum

• Goal:  publish, view AEC models on Web

• “What's wrong with this picture??”
• Let the Web3D community know what's missing

• We are building a homework assignment list:
• What's missing? 
• What else do you need?
• What else do we need to talk about? 
• What's next?



References

back to Table of Contents

file:///C:/X3D/X3dBookResources/x3dGraphics.com/slidesets/presentations/%23Topics


Book:  X3D for Web Authors

Book is available in softcover and e-book
• Morgan Kaufman publishers
• http://x3dGraphics.com 
Many accompanying assets freely available
• Free authoring tool X3D-Edit
• 300 example X3D scenes
• 1200 slides, with accompanying notes
• 36 hours of video covering 2 courses
Students learn X3D without programming

http://x3dGraphics.com/
https://savage.nps.edu/X3D-Edit
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• http://x3dgraphics.com/examples/X3dSceneAuthoringHints.html 

X3D Graphics Specification
• http://www.web3d.org/x3d/specifications 
• Also available as help pages within X3D-Edit 

https://savage.nps.edu/X3D-Edit
http://x3dgraphics.com/examples/X3dSceneAuthoringHints.html
http://www.web3d.org/x3d/specifications
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http://faculty.nps.edu/brutzman 
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Creative Commons open-source license
http://creativecommons.org/licenses/by-nc-sa/3.0 

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


Open-source license 
for X3D-Edit software and X3D example scenes

http://www.web3d.org/x3d/content/examples/license.html 

Copyright (c) 1995-2008 held by the author(s). All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the 
following conditions are met:

• Redistributions of source code must retain the above copyright notice, this list of conditions and the following 
disclaimer.

• Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the 
following disclaimer in the documentation and/or other materials provided with the distribution.

• Neither the names of the Naval Postgraduate School (NPS) Modeling Virtual Environments and Simulation 
(MOVES) Institute nor the names of its contributors may be used to endorse or promote products derived 
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS 
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE 
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF 
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) 
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR 
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS 
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

http://www.web3d.org/x3d/content/examples/license.html
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