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X3D Graphics for Adanced Modeling

Teaching and Learning X3D 

Web3D 2012 Tutorial
Don Brutzman, Naval Postgraduate School

Tell me and I'll forget; show me and I may remember; 
involve me and I'll understand.  Chinese Proverb

http://x3dgraphics.com/slidesets/X3dForAdvancedModeling
http://x3dgraphics.com/slidesets/X3dForAdvancedModeling
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Tutorial Resources Today

X3D for Web Authors book
• Chapter slidesets, example archives, videos

Getting Started with X3D:  overview
X3D-Edit: open source authoring tool
X3D Scene Graph tutorial
X3D Example Archives and Authoring Tools
X3D for Advanced Modeling book is underway
Project outline:  visualizing data using X3D
Discussion and next steps
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Slidesets are available online

http://x3dgraphics.com/slidesets/
         X3dForAdvancedModeling/Web3D2012/

• TeachingAndLearningX3dGraphics.pdf
• Chapter00-GettingStarted.pdf
• TutorialX3dSceneGraph.pdf
• X3D-EditAuthoringTool.pdf

plus some bonus items:
• GeneralConversionProcessDataToX3dVisualization.pdf
• ChapterAndExampleNotes.pdf

http://x3dgraphics.com/slidesets/X3dForAdvancedModeling/Web3D2012/
http://x3dgraphics.com/slidesets/X3dForAdvancedModeling/Web3D2012/
http://x3dgraphics.com/slidesets/X3dForAdvancedModeling/Web3D2012/
http://x3dgraphics.com/slidesets/X3dForAdvancedModeling/Web3D2012/
http://x3dgraphics.com/slidesets/X3dForAdvancedModeling/Web3D2012/
http://x3dgraphics.com/slidesets/X3dForAdvancedModeling/Web3D2012/
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Course abstract    1

This course is taught at an intermediate level and 
is suitable for educators and learners (i.e. all 
attendees). Materials covered include X3D 
examples, authoring validation and conversion 
tools, books, course slidesets and videos, 
communities, and numerous other resources.
Educators will get everything needed to teach 
their own introductory or advanced X3D graphics 
courses, without student prerequisites for 
programming experience. 
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Course abstract    2

Graphics authors learning on their own will be 
fully enabled to learn and try whichever parts of 
X3D interest them. Future work on e-books will 
be described. If time permits, educators will be 
given 1-2 minutes to describe their experiences 
teaching X3D. 
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Assets Overview

back to Table of Contents

file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForAdvancedModeling/%23Topics
file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForAdvancedModeling/%23Topics
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X3D for Web Authors

Textbook, slidesets, examples, videos

http://x3dGraphics.com 

back to Table of Contents

http://x3dGraphics.com/
file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForAdvancedModeling/%23Contents
http://x3dGraphics.com/
file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForAdvancedModeling/%23Contents
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X3D for Web Authors
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Course videos
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CGEMS

Computer Graphics Educational Material Source
• SIGGRAPH Education Committee
• Archives for teaching and learning 3D
• http://cgems.inesc.pt 

Jury award, best submission 2008
• Book, course notes, X3D-Edit tool, examples

Online learning resource:  course video podcasts!

http://cgems.inesc.pt/
https://www.movesinstitute.org/video/courses/X3dForWebAuthors/X3dForWebAuthorsVideo.html%20%20
http://cgems.inesc.pt/
https://www.movesinstitute.org/video/courses/X3dForWebAuthors/X3dForWebAuthorsVideo.html%20%20
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Getting Started with X3D:  
overview slideset
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Quality Assurance (QA)

http://www.web3d.org/x3d/content/examples/X3dResources.html#QualityAssurance
http://www.web3d.org/x3d/content/examples/X3dResources.html#QualityAssurance
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X3D Validator
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X3D-Edit: open source authoring tool
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X3D Scene Graph tutorial
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Applications, Players, Plugins for X3D

http://www.web3d.org/x3d/content/examples/X3dResources.html#Applications
http://www.web3d.org/x3d/content/examples/X3dResources.html#Applications
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X3D Authoring Software

http://www.web3d.org/x3d/content/examples/X3dResources.html#AuthoringSoftware
http://www.web3d.org/x3d/content/examples/X3dResources.html#AuthoringSoftware
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X3D Example Archives

http://www.web3d.org/x3d/content/examples/X3dResources.html#Examples
http://www.web3d.org/x3d/content/examples/X3dResources.html#Examples
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X3D Examples download panel, X3D-Edit
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Production pipeline

Open-source license
Version control using subversion
.x3d files are master versions, others derivative
Chapter outline builder collects scene metadata, 

produces HTML framework
Build scripts perform conversions, publication
SourceForge projects for X3D
Sharable + repeatable, contributors + students
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X3D for Advanced Modeling 
book is underway

List of chapter topics

Project outline:  visualizing data using X3D
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E-books:  initial work

• Interest group has been formed
• Dr. Kwan Hee Yoo
• Website

• Goals
• 1
• 2

• More activity needed
• Meeting
• Future work
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Discussion and next steps
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Tutorial Summary

back to Table of Contents

file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForAdvancedModeling/%23Topics
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Tutorial Summary

X3D scene graph has a tremendous amount of 
capability and flexibility

X3D playback is suitable for
• Real-time rendering of 3D models
• Efficient animation using ROUTE-based event 

passing for any scene-graph parameter
• Reacting to user behaviors, overt and implicit

X3D authoring is straightforward
• Tools help, XML interoperability helps more
• Web deployment opens up new horizons for 3D
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Exercise:  deploy a 3D model

Deploy a 3D model using X3D, HTML on the Web
• Use existing model from another tool (e.g. Blender)
• Save as in XML as .x3d file (or #VRML 2.0, 3.0)
• Load (or import) into X3D-Edit, fix bugs (if any)
• Add meta tags in header documenting the scene
• Create parent scene that loads first via Inline
• Add further X3D content to parent scene
• Create HTML page containing the X3D scene that 

adds further information to user
• Deploy on a web site or as .zip archive to users



Review topics

• Create a proper scene graph structure for a given scene

• List content and functionality that can be embedded in a scene graph

• State the contents of internal nodes and leaf nodes

• Visualize on paper the scene contained in a scene graph

• Explain the various scene-graph traversals, their order and purpose

• Translate between between scene graph and OpenGL with respect to modeling 
transformations, rendering attributes, geometry, animations

• Explain the connection between the matrix stack and a scene graph

• Name the advantages of using a scene graph over OpenGL

• Explain the relationship between scene graphs and raytracing

• Explain why and how bounding volumes are used in scene graphs

• Name performance optimizations that a scene graph affords

• Use X3D as a concrete scene graph architecture

• Use a graphical scene graph editor to create and modify graphs

• Use a text editor to modify graphs

• Conceptually explain the relationship between a scene graph data file, a scene graph viewer, 
a scene graph editor, a geometry data file and an OpenGL executable
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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
mailto:brutzman@nps.edu
http://web.nps.navy.mil/~brutzman


CGEMS, SIGGRAPH, Eurographics

The Computer Graphics Educational Materials 
Source(CGEMS) site is designed for educators
• to provide a source of refereed high-quality content
• as a service to the Computer Graphics community
• freely available, directly prepared for classroom use
• http://cgems.inesc.pt 

X3D for Web Authors recognized by CGEMS!  ☺
• Book materials:  X3D-Edit tool, examples, slidesets
• Received jury award for Best Submission 2008

CGEMS supported by SIGGRAPH, Eurographics

http://cgems.inesc.pt/
http://cgems.inesc.pt/
http://www.siggraph.org/
http://www.eg.org/
http://cgems.inesc.pt/
http://cgems.inesc.pt/
http://www.siggraph.org/
http://www.eg.org/
http://cgems.inesc.pt/
http://cgems.inesc.pt/authors/ListModules.aspx
http://cgems.inesc.pt/EditorialPolicy.htm


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

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
http://www.web3d.org/x3d/content/examples/license.html
http://www.web3d.org/x3d/content/examples/license.txt
http://www.web3d.org/x3d/content/examples/license.html
http://oreilly.com/catalog/9780596005818/index.html
http://handle.dtic.mil/100.2/ADA450769
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X3D Graphics for Adanced Modeling

Teaching and Learning X3D 

Web3D 2012 Tutorial
Don Brutzman, Naval Postgraduate School

Tell me and I'll forget; show me and I may remember; 
involve me and I'll understand.  Chinese Proverb
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Tutorial Resources Today

X3D for Web Authors book
• Chapter slidesets, example archives, videos

Getting Started with X3D:  overview
X3D-Edit: open source authoring tool
X3D Scene Graph tutorial
X3D Example Archives and Authoring Tools
X3D for Advanced Modeling book is underway
Project outline:  visualizing data using X3D
Discussion and next steps
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Slidesets are available online

http://x3dgraphics.com/slidesets/
         X3dForAdvancedModeling/Web3D2012/

• TeachingAndLearningX3dGraphics.pdf
• Chapter00-GettingStarted.pdf
• TutorialX3dSceneGraph.pdf
• X3D-EditAuthoringTool.pdf

plus some bonus items:
• GeneralConversionProcessDataToX3dVisualization.pdf
• ChapterAndExampleNotes.pdf
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Course abstract    1

This course is taught at an intermediate level and 
is suitable for educators and learners (i.e. all 
attendees). Materials covered include X3D 
examples, authoring validation and conversion 
tools, books, course slidesets and videos, 
communities, and numerous other resources.
Educators will get everything needed to teach 
their own introductory or advanced X3D graphics 
courses, without student prerequisites for 
programming experience. 
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Course abstract    2

Graphics authors learning on their own will be 
fully enabled to learn and try whichever parts of 
X3D interest them. Future work on e-books will 
be described. If time permits, educators will be 
given 1-2 minutes to describe their experiences 
teaching X3D. 
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Assets Overview

back to Table of Contents



 

X3D-Edit Authoring Tool 7

7

X3D for Web Authors

Textbook, slidesets, examples, videos

http://x3dGraphics.com 

back to Table of Contents
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8

X3D for Web Authors



 

X3D-Edit Authoring Tool 9
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Course videos
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10

CGEMS

Computer Graphics Educational Material Source
• SIGGRAPH Education Committee
• Archives for teaching and learning 3D
• http://cgems.inesc.pt 

Jury award, best submission 2008
• Book, course notes, X3D-Edit tool, examples

Online learning resource:  course video podcasts!
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Getting Started with X3D:  
overview slideset
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Quality Assurance (QA)
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X3D Validator
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X3D-Edit: open source authoring tool
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X3D Scene Graph tutorial
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Applications, Players, Plugins for X3D
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X3D Authoring Software
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X3D Example Archives



 

X3D-Edit Authoring Tool 19

19

X3D Examples download panel, X3D-Edit

X3D-Edit includes this download panel.  Select the top-level Examples menu, then 
Download X3D Example Archives.
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Production pipeline

Open-source license
Version control using subversion
.x3d files are master versions, others derivative
Chapter outline builder collects scene metadata, 

produces HTML framework
Build scripts perform conversions, publication
SourceForge projects for X3D
Sharable + repeatable, contributors + students
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X3D for Advanced Modeling 
book is underway

List of chapter topics

Project outline:  visualizing data using X3D
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E-books:  initial work

• Interest group has been formed
• Dr. Kwan Hee Yoo
• Website

• Goals
• 1
• 2

• More activity needed
• Meeting
• Future work
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Discussion and next steps



 

FooterChapterTitle 25

25

Tutorial Summary

back to Table of Contents
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Tutorial Summary

X3D scene graph has a tremendous amount of 
capability and flexibility

X3D playback is suitable for
• Real-time rendering of 3D models
• Efficient animation using ROUTE-based event 

passing for any scene-graph parameter
• Reacting to user behaviors, overt and implicit

X3D authoring is straightforward
• Tools help, XML interoperability helps more
• Web deployment opens up new horizons for 3D
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Exercise:  deploy a 3D model

Deploy a 3D model using X3D, HTML on the Web
• Use existing model from another tool (e.g. Blender)
• Save as in XML as .x3d file (or #VRML 2.0, 3.0)
• Load (or import) into X3D-Edit, fix bugs (if any)
• Add meta tags in header documenting the scene
• Create parent scene that loads first via Inline
• Add further X3D content to parent scene
• Create HTML page containing the X3D scene that 

adds further information to user
• Deploy on a web site or as .zip archive to users
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Review topics

• Create a proper scene graph structure for a given scene

• List content and functionality that can be embedded in a scene graph

• State the contents of internal nodes and leaf nodes

• Visualize on paper the scene contained in a scene graph

• Explain the various scene-graph traversals, their order and purpose

• Translate between between scene graph and OpenGL with respect to modeling 
transformations, rendering attributes, geometry, animations

• Explain the connection between the matrix stack and a scene graph

• Name the advantages of using a scene graph over OpenGL

• Explain the relationship between scene graphs and raytracing

• Explain why and how bounding volumes are used in scene graphs

• Name performance optimizations that a scene graph affords

• Use X3D as a concrete scene graph architecture

• Use a graphical scene graph editor to create and modify graphs

• Use a text editor to modify graphs

• Conceptually explain the relationship between a scene graph data file, a scene graph viewer, 
a scene graph editor, a geometry data file and an OpenGL executable

With thanks to Dr. Mathias Kolsch NPS for these guiding questions to support a 
MV3202 course tutorial.
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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
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CGEMS, SIGGRAPH, Eurographics

The Computer Graphics Educational Materials 
Source(CGEMS) site is designed for educators
• to provide a source of refereed high-quality content
• as a service to the Computer Graphics community
• freely available, directly prepared for classroom use
• http://cgems.inesc.pt 

X3D for Web Authors recognized by CGEMS!  ☺
• Book materials:  X3D-Edit tool, examples, slidesets
• Received jury award for Best Submission 2008

CGEMS supported by SIGGRAPH, Eurographics

From the CGEMS home page:

• http://cgems.inesc.pt 

Welcome to CGEMS - Computer Graphics Educational Materials Source. The 
CGEMS site is designed for educators to provide a source of refereed high-
quality content as a service to the Computer Graphics community as a whole. 
Materials herein are freely available and directly prepared for your classroom.

List of all published modules:

• http://cgems.inesc.pt/authors/ListModules.aspx 

CGEMS Editorial Policy:

• http://cgems.inesc.pt/EditorialPolicy.htm 
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Creative Commons open-source license
http://creativecommons.org/licenses/by-nc-sa/3.0 

Attribution-Noncommercial-Share Alike 3.0 Unported

You are free:

    * to Share — to copy, distribute and transmit the work

    * to Remix — to adapt the work

Under the following conditions:

    * Attribution. You must attribute the work in the manner specified by the author or 
licensor (but not in any way that suggests that they endorse you or your use of the 
work).

      Attribute this work:  What does "Attribute this work" mean?

      The page you came from contained embedded licensing metadata, including how 
the creator wishes to be attributed for re-use. You can use the HTML here to cite the 
work. Doing so will also include metadata on your page so that others can find the 
original work as well.   

    * Noncommercial. You may not use this work for commercial purposes.

    * Share Alike. If you alter, transform, or build upon this work, you may distribute the 
resulting work only under the same or similar license to this one.

    * For any reuse or distribution, you must make clear to others the license terms of 
this work. The best way to do this is with a link to this web page.

    * Any of the above conditions can be waived if you get permission from the 
copyright holder.

    * Nothing in this license impairs or restricts the author's moral rights.
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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.

License available at

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

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

Good references on open source:

Andrew M. St. Laurent, Understanding Open Source and Free 
Software Licensing, Oreilly Publishing, Sebastopol California, 
August 2004.  http://oreilly.com/catalog/9780596005818/index.html 

Herz, J. C., Mark Lucas, John Scott, Open Technology 
Development: Roadmap Plan,  Deputy Under Secretary of Defense 
for  Advanced Systems and Concepts, Washington DC, April 2006.  
http://handle.dtic.mil/100.2/ADA450769 
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