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X3D-Edit Motivation

Provide a simple, excellent authoring tool for X3D
Teach X3D to anyone who can author HTML
Unlock all of the great work by Web3D partners

Learn by doing, and help further X3D progress

3D X3D

web




Teaching Goals

This work presents Extensible 3D (X3D) Graphics,
the open, royalty-free, international standard for
3D graphics on the Web

Book and slideset goals include

» Show Web authors experienced with HTML and XML
how to build and connect X3D models

» Teach students principles of Web-capable 3D graphics
* Serve as a ready-reference book for X3D experts

Explain broad principles and specific details of X3D

for anyone learning how to build 3D models
web|3D )<3D

CONSORTIUM



http://x3dGraphics.com/

D-Ed Authoring Tool fo ensible 3D D) Grap ozilla Firefo

File Edit View History Bookmarks Tools Help

@ - C {at % ﬁ E-' (‘@lhttps:ffsavage.nps.edquBD—Editf 77 = | [[Gl]+ ars aambush yol @ r.:g:i

X3D-Edit Authoring Tool web!3D
<a 3D>  for Extensible 3D (X3D) Graphics ~  oTTE

Overview | Acknowledgements | Book | Chat | Downloads | Features | Issue Tracking | Licenses | Mailing Lists | Plugins | Support | X3D Help | Contact

X3D-Edit is an Extensible 3D (X3D) Graphics authoring tool for simple error-free editing, authoring and validation of X3D scenes.

Overview Download: https://savage.nps.edu/X3D-Edit

The X3D-Edit 3.2 Authoring Tool for Extensible 3D (X3D) Graphics supports the creation, checking, display and publication of X3D scenes. It is written in open-source
Java and XML using the Netbeans platform, making it suitable both as a standalone application and as a plugin module for the Netbeans integrated development

environment (IDE).

X3D-Edit features include direct editing of X3D scenes using the XML (.x3d) encoding, embedded visualization of scenes using the Xj3D viewer, XML validation against
X3D DTDs and Schemas, drag-and-drop palette for X3D nodes, popup panels for node editing, and extensive help resources. Planned features include ClassicVRML and
X3D compressed binary encoding support, encryption and digital-signature authentication using XML Security standards, and additional X3D scene authoring support.
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Ele Edit View Window Colaboration Tools
23D Viewer

X3D-Edit updates

Icon in lower-left corner of screen indicates when
updates are available for automatic installation

Help
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1 [ <?xml version="1.0" sncoding="UTF-5"2> E‘geomgtw L
2 | <1DOCTYPE X3D PUBLIC "ISO//W=b3D//DTD 3D 3.1//EN® "htep://www.weh3d.org/specifications/x3d-3.1.dedms SEIENE)
3| <¥3D profile=' Immersive' version='3.1' xmlns:xsd='http://wew.v3.org/2001/¥NLSchema-instance' xsd:nolan O Group
" a|=] <head> ® StaticGroup
FAEEF ES §> < |5 5 <meta content='GeometryPrimitiveNodes.x3d' name='title' /> = 7 Transform
| ca.82 | & <msta nt='Geometry Primivive Nodes: Shaps, Box, Cons, Cylindsr, Sphers, Text, FontStyle' namd
2 <m=ta 'Don Brutzman' nams='creator'/> 0} Inline:
etryPrimitivelodes x3d - Navig... 40 X 8 <m=ta '25 March 2005' nar creatsd' /> L LoD (Level of Detail)y
7'vers\on:“1.0"emcod\r‘lg:”UTF 9 <meta nc='19 January 2007' nam: ‘modifiesd' />
[ PUBLIC "1S0//\Web3D//DTD x| 10 <meta ‘Copyright (c) Don Brutzman and Len Daly, 2005' nan rights'/> R switch
Bl €3 X3D wmins it 11 <msta ='http://XidGraphics.com/examples/E3dForU=hAucthors/Chapter02-GeomerryPrimit ives/ Geoms Viewing and Naviga
<>head 1z <meta nt='X3D-Edit, https://savage.nps.edu/X3D-Edit' name='generator'/> =l Appearance, Materi
€ Scene ij J;meia content='../license.html' name='license'/> A Appearance
</head>
P L 1l material
¢Scene>
1871 <Transform translacion='-5 0 O'> L1 [ TwosSidedMaterial
17 <Shaps DEF='DefaultShaps'> FllProperties
18 <Box DEF='DefaultBox' si 222/
12 [ <Appearance> Lremnzzeiis
20 <Material diffus 2 0.2/ B ImageTexture
= ;hAFFEE"‘E‘HCE> B MovieTexture
22 </Shape>
23 </Transform> M PixelTexture L
24 -] <Transform translation='-2.5 0 O'> &y TextureTransform
25 [ <Shape> uw
26 <Cone DEF='DefaultCons' bottom='true' bottomRadius='1' hsight='2' side='true'/> i T EerEE nee
27 <Appearances 1 I TextureCoordinateGenerator
28 <Material diffuse=Color z 1 0.2 # Geometry -- Points, Lines and P.
29 </ Appearance: # Event Animation and Interpolat.
4 5] 30 </Shap User Interactivity
< i e = ] = Event Ut s and Scri
Filters: 750 || INS Tisl BooleanFiter =
= output
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X3D Showcase DV
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Case Studies
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Join Web3D Consortium
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The Web3D Consortium develops royalty-free open standards like Extensible 3D (X3D)
Graphics. X3D is used for communicating 3D on the Web between applications, platforms
and web services.

Web3D members are delighted to present our X3D Showcase, which is a DVD filled with
introductory resources. X3D can help you accomplish your real-time 3D graphics challenges.

= X3D Viewers
= Examples
= Content Creation Suite
= X3D Case Studies
online version
= X3D News and Events
online version).

= On-line X3D Podcasts (2008, 2007

= Web3D 2009 Symposium 4 V Call for
Participation

= X3D for Web Authors

The Web3D Consortium thanks the many individuals listed in the Showcase Credits and
Contributor Credits.



Availability: X3D Showcase DVD

Production thanks!
 Web3D: Anita Havele

* University of Sao Paolo:
Mario Nagamura, Marcia
Kondo, Marcio Cabral,

Olavo Belloc, Marcelo Zuffo
» Naval Postgraduate School:

Byounghyun Yoo, Jeff
Weekley, Don Brutzman

Sourceforge version control

for easy updating

web|3D
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and web services.

= X3D Viewers

= Content Creation Suite

Call for
Participation


http://x3d.svn.sourceforge.net/viewvc/x3d/www.web3d.org/x3d/showcase
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X3D Examples Archives

X3D for Web Authors 244 models
» Textbook on how to design and build X3D scenes

Basic 653 models
 Diverse scenes illustrating various X3D capabilities
Conformance NIST 732 models

« Strictly defined test examples for correct operation
VRML 2.0 Sourcebook 269 models

» Textbook on VRML97, examples converted to X3D
Savage 1181 models

* Open-source military models and tools 3D
Web 3 D 3000+ models available -

CONSORTIUM
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X3D Examples download panel, X3D-Edit

& Download Example Archives

% 3D for Web Authors Examples A wide variety of basic examples are provided that show how to design and
build %30 scenes., These are explained in the book X30 for Web Authors,

[ ] Basic Examples The Basic Examples archive provide provides numerous scenes ilustrating a
broad variety of X3D capabilities.

L] ConformanceNIST Test Suite Examples [The ConformanceNIST Test Suite Examples were authored by National
Institute of Standards and Technology (MIST) to provide a complete test set
for the Virtual Reality Modeling Language (VRML27). They were automatically
converted into X 3D and provide approximate coverage for the X3D
Immersive Profile.

LIVRML 2.0 Sourcebook ¥3D Examples  [The VRML 2.0 Sourcebook is an outstanding textbook covering the Virtual
Redlity Modeling Language (VRML) 97. These were the first examples
converted into X 3D0.

[ ] Savage ¥ 3D Examples MPS Scenario Authoring and Visualization for Advanced Graphical
Environments (SAVAGE) library is an open-source set of X30 models and
protobype tocls used for defense simulation.

Local dowrload directory L. ] ley

Start downloads

|Close|| Help |
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[ Legal Notices

I IDE Basics

(1] 3D Extensible 3D Graphics
- % 3D-Edit

m- [ ¥ 3D-Edit home

------ [ Instaling Collaboration Chat module

------ [ Report a bug

-5 3D Examples Help

- [l %30 Scene Authoring Hints
- [[F %30 Specifications

=0 %30 Tooltps

----- [ ¥3D Tooltips in Chinese
----- [ %3D Tooltips in English
----- [ ¥3D Tooltips in French
----- [ %30 Tooltps in German
----- [ 3D Tooltips in Italian

""" [ %3D Tooltps in Portuguese
""" [ %3D Tooltips in Spanish
----- 11 ¥j3D Navigation Hotkeys
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----- [ Working With Groups and Contacts
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Using the IDE Help System

Ses Also

Click any entry in the Contents tab to view the topic in the right pane of the Help viewer.

Searching the Online Help

Ta perform a full-text search of all IDE help topics, click the Search tab and type a keywaord in the
Find text box.

Using the Index

Click any entry in the Index tab to view the topic. To search the index, enter a term in the search
field and press Enter. Press Enter multiple times to cycle through all occurrences of the term in
the index.

Getting Help for IDE Dialogs and Windows

Fress F1in any par ofthe IDE to open a help topic that is specific to the task you are doing or
where you are in the IDE.

Tutorials and Additional Documentation

For general information aboutthe IDE, see the Getting Started section ofthe online help. Tutorials
and other documentation can be found in the Help menu.

See Also
Help Yiewer Shortcuts
Displaying Help in a Web Browser

Legal Matices

X3D-Edit Help




Viewing alternatives for X3D

Default built-in viewer is open-source Xj3D
» High performance, implemented using Java OpenGL

Can launch current scene into web browser
* Displays using any of your installed plugins
* “Launch all viewers” simplifies comparison testing

Can also launch into standalone applications
 Configuration panel simplifies download, install

3D )<3D
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Player support for X3D components
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Public X3D Wiki

Tutorials for X3D
Nodes & Concepts

navigation

Main Page

Web3D News
Upcoming X3D
events

X3D Specifications
Recent changes
Random page

= Help

Join the Consortium

search
toolbox

= What links here
= Related changes
= Upload file

= Special pages

= Printable version
= Permanent link

discussion edit history delete mave protect unwatch

page

Player support for X3D components

2 Brutzman

my talk

The Extensible 3D (%3D) Graphics & standard has many capabilities. X3D components & are modular collections of nodes that make it easier for software to gradually implement the full range of X3D capabilities.

Authors can also indicate what components are needed in an X3D scene in order to ensure that proper support is provided at run time.

This table records support for the official X3D components by each of the various X3D players . It is maintained by the X30 Working Group & and member companies in the Web3D Consortium #.

The ¥3D Resources & page provides lots of additional information about X3D. Please Contact Web3D & if you want to learn more or report an update.

Related pages: Plug-in and browser compliance, Tool support for X3D components, X3D Resources: Applications &, X3D Implementations, and X3D Plugfest.

Table key

= yes all nodes, all fields supported for all levels of this component (though some bugs may be present)

= partial some nodes and fields supported

= level # which component level number (1-4) is supported (found at end of each component specification)
= no no support provided

= 7 unknown, need status report

Players Bs c:c_:nta:t FreeWRL, FreeX3D & H3DViewer ¢ |InstantPlayer &/ Octagavs OpenVRML &||SwirlX3D & |view3dscene Xj3D & {
family & Player &
| Versions [ wveod | v1.22.88 [ va1e [ 21@ | vao# | voare@ |[v217@ [ vemo® [ 108 |
| Status | Active | Active | Active | Active | Active | Active | Active | Active | Active [
X3D Conformance Interchange § Interchange

[ — Profile Interchange Profile none ‘ none none none none none Profile {
File Encodings
XML &2 (.x3d) | yes | yes | yes | yes | yes | ? | yes | yes | yes [
|Classic\fF{I‘v-1L|i'J (-x3dv) | yes | yes | yes | yes | yes | yes | yes | yes | yes {
Compressed Binary i
Encoding & ( x3db) yes no ‘ no ‘ partial ‘ no ‘ no ‘ no ‘ no ‘ yes {
|\,’Rl‘v-1L 97 (v2.0) & (wrly | yes | yes | yes | yes | yes | yes | ? | yes | yes [
[VRML 1 (v1.0) & (wri) | no | yes | no | 2 | 2 | 2 [ 2 | yes | 2 [
X3D component list&
|CAD geometry & | yes | no | no | yes | yes | partial | yes | partial | yes [
Core @ yes yes yes yes yes yes yes yes yes


http://www.web3d.org/x3d/wiki/index.php/Player_support_for_X3D_components
http://www.web3d.org/x3d/wiki/index.php/Player_support_for_X3D_components
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Tool support for X3D components

2 Brutzman mytalk my preferences

page discussion edit history delete move protect unwatch
web|3D
comsomv - Tool support for X3D components
Public X3D Wiki
Tutorials for X3D The Extensible 3D (X30) Graphics & standard has many capabilities. X230 components & are modular collections of nodes that make it easier for software to gradually implement the full range of X3D capabilities.
Nodes & Concepts Authors can also indicate what components are needed in an X3D scene in order fo ensure that proper support is provided at run time.
This table records support for the official X3D components by each of the various X3D authoring tools & and X3D conversion tools &. It is maintained by the X3D Working Group # and member companies in the Web3D Consortium
navigation
u Main Page The 3D Resources & page provides lots of additional information about X3D. Please Contact Web3D & if you want to learn more or report an update.
= Web3D News Related pages: Plug-in and browser compliance, Player support for X3D components, X3D Resources: Authoring Software &, X3D Implementations, and X3D Plugfest.
= Upcoming X3D
vent
S(S?S?peciﬁcations Table ke
'
= Recent changes = yes all nodes, all fields supported for all levels of this component (though some bugs may be present)
= Random page = partial some nodes and fields supported
- H?'P ) = level # which component level number (1-4) is supported (found at end of each component specification)
= Join the Consortium = no no support provided
search = 7 unknown, need status report
Search
| Types | Authoring tools & | Conversion tools &
oalbiok | Tools | BsEditer? ||swirxap Editor#|  xaD-Editd | Fluxstudio® | vivaty Studio® | Okino Polytrans & [[swirlXaD Translator | XjaD Filter Chain @
What links here
- Versions V7.1 v3.0.0 ¥ v3.25 v2.1 & v1.0 build 800 & v5.0 & v3.0.0 & v2.0&
= Related changes
= Upload file | Profiles & |nearlyI Full Profilezﬂ‘ TBD |nearlyI Full Profile & ‘Immersive Profile Er‘|lmmersive Profilel-:-r‘|lmmersive Profile |-:H| Immersive Profile & |nearlyI Full Profile &
b 2990?‘ pages | X3D Conformance Certification & | none ‘ none |In1erchange Profile ‘Imerchange Profile |Interchange Profile | none | nene |In1erchange Profile
L rintable version
= Permanent link
File Encodings
|XI‘.;1L|:‘|-‘ (x3d) | yes ‘ yes | yes ‘ yes | yes | yes | yes | yes
|C|assm\!Rrv-1L|fP (x3dv) | yes ‘ yes | yes ‘ yes | yes | yes | yes | yes
|Compressed Binary Encoding & (.x3db) | yes ‘ no | yes ‘ no | ne | no | no | yes
|\,’RML 97 (v2.0) e (wrl) | ? ‘ ? | yes ‘ yes | yes | yes | ? | yes
[VRML 1 (v1.0) 2 wri) | 2 \ 2 | no | partial | partial | yes | 2 | no
X3D component listc?
|CAD geometry & | yes ‘ yes | yes ‘ no | no | yes | yes | yes
|Coreﬁ1J | yes ‘ yes | yes ‘ yes | yes | yes | yes | yes
|Cuhe map environmental texturing & | yes ‘ no | partial ‘ partial | partial | no | no | no
|D|str|l:|uted interactive simulation (DIS]r_‘F| no ‘ no | yes ‘ no | no | no | no | yes
|Envir0nmental effects & | yes ‘ yes | yes ‘ yes | yes | yes | yes | yes
|Envir0nmenta| sensoré | yes ‘ yes | yes ‘ yes | yes | no | yes | yes
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File Edit View Window x30 Tools Help
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Favorites [ PRERAmINE 4 PixelTextureinterpalatorProtatype x3d x] 1) v| =| O| |Palette I
(MgChapter02-GeometryPrimitives = @ EH-L G &7 & ﬂ gl B EgE g O o 2B = #X3D Metadata and Struc...
- i : PR
l:lachapterOS Grouping - 1 <?mml version="1.0" encoding="UTF-3"?: -~ geom?tw Primitives
e L =
(JgChapter04-Viewingavigation 2| <!DOCTYPE X3D PUBLIC "ISO//Web3D//DTD E3D 3.1//EN" "htep://www.wsbid.o V_roup N9 E.
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(gChapter0s-AppearanceMaterialTextures 3 «H3D profile='Immersive' wversion='3.1' xmlns:xsd='htcp://wyw.w3.org/20 (=] el anF:' O£
[(15Chapter0&-GeometryPointsLinesPolygons al <heads Appearance, Material an...

H . . . o . .
&= {pChapter07-EventAnimationinterpolation 5 <meta content='PixelTexturelnterpolatorPrototype.x3d' nams='ti EEOFI:(?:I"\!P. p(t)_lnts’ L:;'I;!St...
H +
[:I _pages £ <meta content='Using a Coordinatelnterpolator to modify a Pixe Uvenl tnlmat.lo.n L3 e
H +
[:l _sVg L 7 <meta content='Don BrutzZman' name='creator'/:> Esertr&t‘:llrsc Mt\; Scrinti
+
i L] 8 <meta content='14 April 2008' nams='created'/ /> Gven 5 0 I;EEIFI L
+ .
‘l | ’l 9 <meta content='5 May 2008' nam=e='modified'/ /= L'e?'lrtr']e ry= d Envi t
+
¥jaD Viewer 4] = 10 e e = g1mAle A Lommant ! mamas!warning' /> Elg - Ing an . Snwronmeg
e . . + m
11 Refresh ¥j3D view ' name='subdect' /> I ETILER - ST Al
= oad e/ Tools/ Author ing/ B Geometry: Triangles and...
= Reload ¥j30D component = : :
13 J p =17 SN_FEdit!' rname= prOtowpes
14 e externally in .. " Web browser
15 < .
Contact viewer
16 = <3 Select element under cursor
17 Edit element under cursor Flusc viewer
18 [= Instant Reality viewer
1e Delete element under cursor by
20 Rename element under cursor Octaga viewer
Ol & A | < > || 4 oL : Xj3D viewer
B - = Split empty element under cursor
: 22 Other viewer (see Tools, C
23 Check source for ROUTE errors, etc. T I A I I
PixelTexturelnterpolatorPrototype x3d - Navigator < aal |
&
“lversion="1.0" encoding="UTF-3" 25 Format Alt+-Shift-F
@PUBLIC "ISO,-’NIeb3DJ-’fDTD 3D 3. 25 View
B €3 s = WW.W3.0rg 27 = inerFields=
X3D 50 D 3.0rg/2 7 Check XML Alt-Fo pt' containerField='d
. €¥head 28 . ; . nam=='set_fraction' q
H- €% Srene 29 Validate XML Al+ShIfEFS 8100 hame='key' types
30| ¥SL Transformaton... nly' nams='ksyValus' | |
31 L]
I [+]
Fiters: PEH Ra
L
Output Paste Ctrl-v
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X3D-Edit collaboration chat

& X3D Edit 3.2 200711261600

Ele Edt view Window Colaboration Tooks Hep

sl

NI30 Viswar

@ x [ it |+

BT

i + | w| O] Collsborstion Sessions
22 Actve participants :,J. Drag fles or projects here to share them . @ orine | | 2aE] =
@ Don Brutzman
%4 Irwited participants CT;L;:CZN <bruzman@share.javanet>
Mone e
=-1 Defaut
Jmbadeny
0 fie(s) mogredo
b 2y Conversations
115236 PM Don Brutzman hello x3d chat room on share javanst | = H x3d
| 5882
x3d - Mawigator - x
Type here and press Send to chat ]\‘
2 nvite... SHERENEY AR E]
(= Output:

XMPP JID for the chat channel is xmpp://x3d@muc.share.java.net
Subscription directions are provided on the installation page
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Version control support included
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File

Edit Wiew Window X3D Tools
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Help

---[:Iachaptero2—Geometr\;Priminves
~[1gChapter03-Grouping
~[(gChapter04-viewingMavigation
~[C1gChapter0S-AppearanceMaterialTextures
~[(1gChapter0&-GeometryPointsLinesPolygons
- _1gChapter07-EventAnimationInterpolation
---[:IﬁChapterOS—UserInteractivity
~[(1gChapteros-EventitiitiesScripting
~[JgChapter 10-Geometry 2D

oy OO s IO e B s OO e OO e OO OO e OO oy OO
[ LS R i Gy w8 E i e )

~CJgChapter 11-LightingEnvironment

|2lversion="1.0" encoding="UTF-3"

B PUBLIC "ISO//Web3D//OTD %30 3....
B €2 %30 xmlns:xsd="htp://www.w3.0rg/2

- €% head

B €2 Scene

B €2 Shape

Filters: g

[«]

Bt~ €% ProtoDeclare name="PixelTexturelntery

[4]

e PixelTexturelnterpolatorPrototype x3d

El-L5- @& 'EE Close All Documents Ctrl-Shift-W

1 <?yml version="1.0" = Close Other Documents

2 <IDOCTYPE X3D PUBLIC S S S fwww.web3d. org/ specifications/®x3d-3.1.4
SE <¥3D profile='Immersiy R o vuw. w3 .org/ 2001/ XMLSchema-instance' x=sd:
2= <heads Clone Document

3 <meta content ) Lx3d' name='title'/>

8 |: <meta content Close Window crbw a PixelTexture as an image morph' nams=!
7 <meta content Maximize Window Shift-Escape

B “mEta COntEnty | adack Window Alt+5hift-D

g [ <meta content _ )

T ‘meta content Subwersion Show Changes

11 <mweta content='2ZD image PixelTextiwg morph' nam Diff

2 <meta content='https://savage.nps.edu; wage/ To Update =InterpolatorProt
13 <meta content='X3D-Edit, https://savage.nps. ~ ; i

14 <meta content='../../license.html' nam=='licens Commit...

15 </ head> Copy To...

16|= =3cens>

17 <Protoleclare name='PixelTexturelnterpolator'> SHitCh to CODV---

18 |[= <ProtolInterface> Merge Changesm

19 <fie=ld cessType='inputlnly' nam=='set =

20 <field s55Type='initializeOnly' names Show Annotations

21 <field 55T 'initializeOnly' nam= Search HiStOl’\f... =

22 <fi=ld s=3Type='outputOnly' nams=='wva = =

23 <field accessType='initializeOnly' appi Revert Modifications... t to trace sScript
24 </Protolnterfaces ~ it

25 = <ProtoBody> -

ZE < !—— First node determines node type of

27 |[= <Script DEF='Imagelnterpolator3cript' Svn F’roperh’es irl='"PixelTextur
28 <field acc rpe='inputlnly' names= — at' /=

29 <field ac ='initializeOnly' namse='key' typs='MFFloat'/>

30(= <field accessType='initializeOnly' nams='keyValus' type='MFNode' >

31 cl——initiali i nodes if any ere——>x

32| F <ffisld=

33 <field sccessTyps='outputOnly' nams='walus changesd' typs='3SFImags' f=

34 <field accessType='initializeOnly' name='traceEnabled' type='S3FBool'/> |
35E <IS> e

[»]

023

INS



http://x3d.svn.sourceforge.net/viewvc/x3d/www.web3d.org/x3d/tools/X3dEdit3.2

Collada .dae editing support

Edit View Window X3D Versioning Collaboration Tools Help

New X3D » } ‘ B 94 @ @

Open File...
Open Recent File * Dntent p ] | ol v

Import as X3D Import VRML97 scene... 1.0" encoding
Import X3D ClassicVRML scene... OLLADA xmlns="http://www.collada.org/2005/11/COLLADASchema™ version="1.4.1">

Import X3D Compressed Binary Encoding... [<asset>
<created>2008-0

&l - 1?%4:) g eod v@

1 ucf-8"2> )

banl version=

T16:34:46Z</created>
4T16:34:46Z</modified>
centimeters® />

=1 \ Import Collada digital asset exchange (.dae) model... o a2 008

<unit meter="0.01

Export from X3D </asset>

Page Setup ...

__J
<instance effect

</material>

_materials>

>

<effect Phong_sittin_toy">
<profile_COMMON>

hong_sittin_toy"/>
Print to HTML... B :

Exit

<emission><color>0 0 0 1.0</color></emission>

or>0 0 0 0</color></ambient>
<diffuse><color>0.8667 0.8667 0.8667 1.0</color></diffuse>
<specular><color>0 0 0 1.0</color></specular>
<transparency><float>1.0</float></transparency>

rary_effects>

rary geometries>
<) version="1.0" en:ndln utf-8" <geometry id="sittin_toy" name="sittin_toy">
=} €% COLLADA <mesh>
=1 € asset <source i ttin_toy-positions">

<float_array

"42660">-6.183864 1.451195 17.567442 -7.186925 1.602639 18.239128 -5.380196 1.

<> created (2008-01-14T16:34:462) sittin_toy-positions-array" c 639 18.176849 -9.30

€» modified (2008~ 01 14T16:34:46Z)
€2 unit

€% library_materials

- €» material

€2 library_effects

=i~ &2 effect
& <¥ profile_COMMON

& €2 library_geometries

<tech

<accessor s

sittin_toy-positions-array"”
loat"></param>
"float”></param>
="float"></param>

<param &
<param
<param n
</accessor>
</technique_common>
</source>
<vertices id

T

"sittin_toy-vertices">

=}~ €» geometry
- <% mesh <input se ="POSITION" = "§sitctin toy-positions"/>
- €% source tin_ boy-¢ </vertices> |
&) €9 vertices <triangles al="Mat_sittin toy"> |
%- S/tnﬂngles <inp ) RTEX" sou "t51::1n_t.n'_,'-ver:;ces"/)
00 13600 13611 13611 13619 600 380 600 1361 1361 24 38C 82 106 13600 13600 6C 82 45 382 60¢ 00 380 45 197 601 13623 13623 13622 1
= €% library_visual_scenes <E>6..--36.. 13611 13611 13619 600 380 €00 13619 13619 1362¢ 380 382 106 13600 13600 600 382 45 382 600 600 380 45 197 601 13623 13623 13622 19
=) €2 visual_scene ’“‘;l“g'e”
</mesh>
<% node !
B} €¥ instance_geometry </geometry>
= €2 bind_material _geometries>
isual_scenes>
2 technique_common <visual scer.e_ DefaultScene">
€ instance_material de
- <node Toy">
=} € scene -
4>\H5tﬂﬂC27VJSUE|7SCEnE " <instance GECI"E'Y *S‘.Y.CLI‘._T.CY > |
<bind material> <
[1E | D

Fitters: [IEH 1) 31 :;NS




[th

>

Collada .dae import to X3

[th

)| avye d alegd Oliada

Look In: [D ColladaModels '] ® ¥ E b= l Save In: [D ColladaModels v] ® @65 o= l
() CD Case |=] duck_triangulate.x3d () CD Case |=] duck_triangulate.x3d

[ blacktn1.dae |] duck_triangulate38172.x3d blacktn1.dae |+] duck_triangulate38172.x3d

(=] blacktn1.x3d [=) Multi_Shape_Knot.dae B blacktn1.x3d [=) Multi_Shape_Knot.dae

(] blacktn138173.x3d [=) torus.dae |~ blacktn138173.x3d [=) torus.dae

cube4cm_noUnits.dae |] torus.x3d cube4cm_noUnits.dae |] torus.x3d

|=] cube4cm_noUnits.x3d |] torus38171.x3d |=] cube4cm_noUnits.x3d |] torus38171.x3d

duck_triangulate.dae duck_triangulate.dae

File Name: |b|acktn1.dae ] [ Open ] File Name: |b|acktn1.x3d ] [ Save ]

Files of Type: | All Files ~| Files of Type: | Al Files

W b

e blacktn1.x3d

@bl ARSH P G 00 vE D

&(=]{e3
RIS =1

1
2

5

<?xml version='1l.0' encoding='UTIF-8'?>

<!'DOCTYPE X3D PUBLIC "ISQO//Web3D//DID X3D 3.2//EN" "nttp://www.web3d.org/specifications/x3d-3.2.dtd">
3 [c] <X3D profile='Interchange' version='3.2"'>

4[] <head>

</head>

6 [-] <Scene>
7=
g [
9 [-]
10 [=

11
12

13

14
15
16
17
18
19
20
21

<Transform DEF='COLLADA UNITS' scale='0.01 0.01 0.01'>

<Transform DEF='S_sittin_toy'>
<Shape>
<Appearance>
<Material DEF='Phong_sittin_toy' diffuseColor='0.8667 0.8667 0.8667'></Material>
</Bppearance>
<IndexedTriangleSet index='600 13600 13611 13611 13619 600 380 600 13619 13619 13624 380
<Coordinate DEF='sittin_toy-positions' point='-6.183864 1.451195 17.567442 ,-7.186925
</IndexedTriangleSet>
</Shape>
</Transform>

</Transform>

</Scene>
</X3D>

382 106 13600 13600 600
1.602639 18.239128 ,-8."




Distributed Interactive Simulation (DIS) Protocol

Long-running IEEE protocol used in military
modeling + simulation applications
OpenDIS: open source implementations
e Java, C++
* Also DIS-XML that runs under XMPP jabber chat

 Available at Sourceforge
http://sourceforge.net/projects/open-dis

Integrate network test environment into X3D-Edit
* In progress

» Goal: aid development, testing of new protocols /
web|3D )<3D

CONSORTIUM



http://sourceforge.net/projects/open-dis
http://sourceforge.net/projects/open-dis

DIS Networking Test Panel

Eile Edit Yiew Window X3D Versioning Tools Help

AnAQ xeE9E|¥EOR L

.0" encoding="UTF-8"
& PUBLIC "I150//Web3D//DTD X3D 3....
B 43 X3D xmins:xed="
& ¢¥ head
E-4¥ Scene
< Viewpoint position="0 0 25", description...
4% Background skyColor= 0.6 0.8"
EH- 4% EspduTransform port="62040", sitelD="0", addr...
= €» Shape
43 Box size="2 4 §"
= 4¥ Appearance
£> Material diffuseColor="0.748014 0.62085...
- £ Transform scale="5 5 5°
€3 Inline url=""../course/CoordinateAsxes...

3.0rg/2...

| =of |

G-t QS P AN 08 vY D

5

<7xml version="1.0" encoding="UTF-E"7>
<!DOCTYPE X3D PUBLIC "ISOQ//Web3D//DID X3D 3.2//EN" "hrtp://www.web3d.org/specifications/x3d-3.2.dcd">

<X3D profile='Immersive’ version='3.2' xmins:xsd='hoep://www.w3.org/2001/XML3chema-instance’ x=d:nolamespaceSchemal
<head>

<component level='l' name="DIS'/>

<meta contente'BoxTestEspduTransorm.x3d' name='title'/>

<meta conte 'Don Brutzman, Don name=' R

<meta conte 'l Januazy 2007 name='created'/>

<meta co '13 November 2008' name='modified'/>

<meta o t='Lecnard Daly and Don Brutiman' name='creator'/>

<meta 'A simple EspduTransform test to move a Box.' name='description'/>

<meta
<meta
<mata
</head>
<5cene>

'hoopi//www.web3d.org/x3d/content/examples/Basic/DistributedInteractiveSimulation/BoxTestEapduTr,
'X3D=Edit 3.2, https://savage.nps.edu/X3D=Edit’ name=‘generator’/>
contenc=!..f..flicense.html' name='license'/>

<Viewpoint deseripticn='EspduTransform moves Box' positicn='0 0 25°/>
<Background skyColor="0.5 0.6 0.8'/>
<EspduTransform address="'239,1.2.3" applicaticonID="1l" encitylD="'2' marking='TestBox'
networkMode='networkReader® port="62040" sitelID='0'>
<Shapes
<Box size="2 § €'/»
<Appearance>
<Material diffuseCoclor="0.748014 0.62085 0' shininess='(.93' specularColor="0.860606 0.860606 0.860599'/]
</Appearance>
</Shape>
</EspduTransform>
<Transform scale='5 5 5'>
=", . /course/Coordinateixes.x3d"
"hrop:///wwW.web3d.org/x3d/content/examples/Basic/course/Coordinaceixes. x3d" " />

<Inline url

</Transform> |
</Scene>
- </K3ID>

Distributed Interactive Simulation (DIS)
Entity State Protocol Data Unit (ESPDU)
Test Panel

Translation along x-axis by -20m, to left
Rotation about y-axis by +20° counter-clockwise

0 180° 360°
. theta =(
180° 360°
@
| ] 180° 3600
DIS Settings
address [230.1.2.3 | site D D
port (62040 | application 1D E[
iy ;]
[ X3D Metadata and Structure
[+ Geometry: Primitives
[* Grouping
# Viewing and Navigation

[ Appearance, Material and Textures
|'* Geometry: Points, Lines and Polygons
= Event Animation and Interpolation

[+ User Interactivity

[# Event Utilities and Scripting

| = Geometry: Triangles and Quadrilaterals

= Prototypes

 Computer Aided Design (CAD)

= Distributed Interactive Simulation (DIS)
DISEntityManager DISEntityTypeMapping
71 EspduTransform 4 ReceverPdu
SignalPdu | TransmitterPdu

* Geospatial
[+ Humanoid Animation




DIS Networking Player-Recorder Panel

Ll
File Edit View Window X3D Versioning Tools Help
Ly 2 5. - 2 & 1]
AREY XxHEDE ¥PB L
LI [ bd =] i—

79 ENTITY_STATE 14.211912687 ~Translation
80 ENTITY_STATE 14.237453643
81 ENTITY_STATE 14.254803613 -PDU Header ; P
nom ey || Jowornlo il

& . -100 -50 0 50
84 ENTITY_STATE 14.88727003 Emagtamp 547 o
85 ENTITY_STATE 14.90586988 pdu length 144 | FWHG|D ¥
86 ENTITY_STATE 14.91336357 “Entity ID -100 -50 0 50
87 ENTITY_STATE 14.931027826 : o
8 ENTITY_STATE 14.949399714 etid2  |smsteid)o | sim 2pp id |1 Ji |z
89 ENTITY_STATE 14.966543792 iculation -100 -50 0 50
90 ENTITY_STATE 15.225262428 apms i -
91 ENTITY_STATE 15.250172019 Iﬂ SEIT _
92 ENTITY_STATE 15.267734586 [ | phi W -
03 ENTITY_STATE 15.2851440 -EntityType . . D
94 ENTITY_STATE 15.293875059 kind domain country cateqory  subcategory  specific extra =
95 ENTITY_STATE 15.311404841 0 [ o | o o | o 0 o | theta
96 ENTITY_STATE 15.329561997 -~ 0 1800 3600
97 ENTITY_STATE 15.37510773 GLETATELLEINEE _
98 ENTITY_STATE 15.412108522 kind domain country  category subcategory  specific exra psl
99 ENTITY_STATE 15.436978163 [ 0 | 0 | 0 0 0 ] 0 o ] 0 180° 3600
100 ENTITY_STATE 15.463135057 -Entity Linear Velodity
101 ENTITY_STATE 15.52497119 SRR

y 0.0 0.0 [o.0 |
102 ENTITY_STATE 15564852795 address [239.1.23 ] e EI
103 ENTITY_STATE 15590005992 -Entity Locati
104 ENTITY_STATE 15.60751129 [u.n |0_,, |_mJ ] port [62040 | application D D
105 ENTITY_STATE 15.632799979 —
106 ENTITY_STATE 15.640400342 Entity entity ID
107 ENTITY_STATE 15.675847349 psi theta phi
108 ENTITY_STATE 15.693986526 [ -2.631084 [ 3.5735617 [ 2.7488935 |
109 ENTITY_STATE 15.824318174 -Dead mm Parameters
110 ENTITY_STATE 15.856962626
111 ENTITY_STATE 15.881707032 | other[000000000000000 |
112 ENTITY _STATE 15.950148 ang VE'[D o |ﬂ.0 ]0.0 ]"l’l SCCIU.D |0.ﬂ 0.0 ]
113 ENTITY_STATE 16.000276571
114 ENTITY_STATE 16775200155 rEntity Marking
115 ENTITY_STATE 16.793808151 charset@ string(hex){00 00 00 00 00 00 00 00 00 00 00 |
116 ENTITY_STATE 16.802593067
117 ENTITY_STATE 16.822360663 capabilities | 0
118 ENTITY_STATE 16.840936767 entity appearance | D
119 ENTITY_STATE 16859243563 forcaid| 0
120 ENTITY_STATE 16876472568
121 ENTITY_STATE 16893585637 marshalled size | 144
122 ENTITY_STATE 16.911356611 4
123 ENTITY_STATE 16.920247991 v
address|239.1.2.3 | port 52040 |

4 « @ I Up Wwhla@

Beginning Reverse Record Fause Stop Play FF End Load Save




X3D Earth, Geospatial Component
Editing and authoring support provided

Eile Edit View Window X3D Versioning Collaboration Tools Help

l F & |5 B a3
Faeres e olberafentoan : ; ; | =] of [ past | <[ [ =iof
~%¢ HelloEarth.3d IE & [Ee- &l |7 42 dh en v¥ 9 B X3D Metadata and Structure
HelloEarth.3dv 3 1 P " P ——— <-- XML comment 4 DOCTYPE
LelloEarthadb L] <?xml version: encoding=' —E" 3>
cellos th.c sl 2| <!DOCTYPE X3D PUBLIC "ISO//Web3D//DID X3D 3.1//EN" "http://www.web3d.org/specifications/x3d-3.1.dtd"> 4o %30 =1 head
H:IIEE:;thozz:!;’ae;map.html ZE <Xi2aizzf;;e='1mersive' version='3.1' xmlns:xsd='http://www.w3.0rg/2001/XMLSchema-instance' xsd:noNamespaceSchemalocation='http://www.w <0 component <> meta
:E::DEBr::gpengtmemap':ﬂ 5 <meta co HelloEarthOpenStreetMap.x3d' name='title'/> 8 Scene (5] Metadatabouble
i HEIIUEarthopenstmetmap.ﬁd [ <meta co Simplest example to load X3D Earth into an X3D sceme.' name='description'/> 2] MetadataFloat 5] Metadatalnteger
i HelloEarthOpenStreetMap x3dv , _ \
HelloEarthOpenStrestMap x3db Z <meta co fynangnyan Yrjm,nrlnmn EIjII:zman r,?rrEf creator'/> @ MetadataString @ MetadataSet
HelloEarthOpenStreetMapCanenical xml . cmeta eo 2¢ November 2008! nane=lcreated'/> & worldInfo
KmlP tt'p html P - 3 <m=ta co 25 November 2008' nams='modified'/>
Km|pmtat\,-pes-\.-T 10 <msta co nttp://OpenStreetMap. org’ name='reference'/> Geomt_atry: Primitives
o Kmlpmtnt’pes';;d 11 <meta o http://www.web3d.org/x3d-earth' name='reference'/> Grou!]lng —"
o Kmlpr’ntnt\yipes. ey — 12 <meta co. http!//x3d-earth.nps.edu' name='reference'/> Viewing and lla\nga?u:n d
— m mn TPES'XJ v = 13 <meta co CpenStreetMapToX3D.php' name='reference'/> Appearance, !dater!a and Textures
1—|_| 0 Geometry: Points, Lines and Polygons
14 <meta CpenStreetMapExampled.x3d' name='reference'/> Event Animation and Interpolation
& 15 <meta CpenStreetMapExample00.x3d' name='reference'/> User Interactivity
~|#2|version="1.0" encoding="UTF-8" 16 <meta CpenStreetMapExample0l.x3d' nams='reference'/> Event utilities and Scripting
.. [ PUBLIC "1S0//Web3D//DTD X3D 3 17 <me=ta CpenStreetMapExample02.x3d' nams='refersnce'/> Geometry: 2D
B €3 X3D xmins:xsd="http: 18 <m=ta CpenStreetMapExampled3.x3d' nams='refersnce'/> Lighting and Environment
€% head 13 <mETa nttp://waw.web3d. org/x3d/convent/exanples,/Basic/GeoSpatial/HelloEarchOpenstresttap, k3d' nams='idenuifier'/> Environment Sensor and Sound
=~ €% Scene 20 <meta X3D-Edit, https://savage.nps.edu/X3D-Edit' name='generator'/> Geometry: Triangles and Quadrilaterals
€% Inline url="http:/ earth.nps.edu 21 <meta ../license.html' name='license'/> Prototypes
22| </head> ‘Computer Aided Design (CAD)
23]  <Scene> Distributed Interactive Simulation (DIS)
Filters: g 24 2 (3 I Geospatial
25 [¥Y GeoCoordinate GeoElevationGrid
26 : o Il L] GeoLocation GeoMetadata
27 <!'-— T
28 b </Scene> J— GeoOrigin ?C GeoPositionInterpolator
29 - </¥3D> «® GeoProximitySensor “% GeoTouchSensor
l . . . - 2 GeoTransform =i GeoViewpoint
<!-- a simple Inline node is all that is needed for any scene | ' |sswe S
Humanoid Animation
.
to use X3D Earth assets, for example: -->
' ='http://x3d-earth d mdemo.x3d'
<Inline url="http://x3d-earth.nps.edu/osmdemo.x3d'/>
25:1, Lk
H
IT'S OUR VICE HELLO. I AM ASOK " VICE PRESIDENTS IF YOU WANT TO TELL SOMEONE LJHO OR DO WHAT T [
P PRESIDENT OF é THE INTERN. MAY T 5|| CANT HEAR US, ASOK. GIVE HIM YOUR IDEA, KNOWS SOMEONE, WHO AND CHANNEL YQ
9 - ENGINEERING, § [3f | TELL YOU ABOUT AN || TO THEM, OUR VOICES YOU HAVE TO DO IT KNOUJS SOMEONE ELSE, IRRATIONAL TMP
i |3 IDEA T HAVE? Z|| SOUND LIKE THE FAINT INDIRECTLY. WHO KNOWS THE VICE TO BE USEFUL INT]
5 g BUZZING OF FLIES. PRESIDENT. UNQUENCHABLE TH
= H " FOR COFFEE.
a E H
S <
g z i B
J : i .
B
| Previous || Next| Dilbert strip from Sun Dec 28 00:00:00 PST 2008
1] ID




Humanoid Animation (H-Anim)

ISO standard for human skeletons, skin
» Supported in X3D-Edit, other tools

Examining support for non-humanoid skeletons

NPS working on composable, reusable behaviors
* From motion capture (Vicon Peak system)?
* From different motion formats?

3D X3D

web




Tool and example support

fracticn

kEWﬂIJE” P i

amray : ;
T }t senonds . N fraction _ ‘

cyclelnierval 0 key array 7 input S
_,,.d"'d— # H-H-\-"""\--.._.f/—

o, Scalar  |awe = | Coordinate |a.e | Facagat

Time @ hanged Traction ” hanged _ Tracion * I changed
./ |changed fraction change nter OlatOI'
S SAERT Interpolator p

grabied ftrue

(s3] frue

oyclelntervel 4.0

| £ oordinate erpolato

containerField DEF (5) Morphinterpolator |

- [ | w0 g

rCoordinate lists

508 coordinate(s) (column friples) | Add coordinate columns | | Remove coordinate columns |

key | | o | | | o] [ |2 | | s8] | Jaf | |5 ]| |
0 0406 1.049 7905 0,585 2557 -10.3..0.392 2263 -10.7.1.246 2823 521 1352 0918 5334 1.336 3003 -1028 1.311
0.2 0406 0431 7729 0,585 1.581 -104..0.5%92 0769 -104..1.246 2,58 5322 1352 067 5216 1,336 3003 -1.028 1.311
1 0406 -0.354 7585 0,595 0.257 -10.3.. 0,392 -0.511 -10.1..11.246 2012 5391 1,352 0,121 5105 1.336 3003 -1028 1,311
e v

3 keyed coordinate list(s) (rows) | Add keyed coordinate list | | Remove keyed coordinate list

| QK HCanceIH Help ‘




Creating a morphable dolphin
Chris Lang, Monterey High School



https://savage.nps.edu/Savage/Biologics/Dolphin/DolphinPose02.x3d
https://savage.nps.edu/Savage/Biologics/Dolphin/DolphinPose01.x3d
https://savage.nps.edu/Savage/Biologics/Dolphin/DolphinPose03.x3d

back to Table of Contents

X3D for Web Authors

Textbook, slidesets, examples, videos

http://x3dGraphics.com

3D X3D

web



http://x3dGraphics.com/
file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForWebAuthors/%23Contents
http://x3dGraphics.com/
file:///C:/My%20Documents/X3D/X3dForWebAuthors/x3dGraphics.com/slidesets/X3dForWebAuthors/%23Contents
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<@UX3D> Course Videos: X3D for Web Authors

These video lessons support the textbook X3D: Extensible 3D Graphics for Web Authors, which shows how to build and animate models using X3D.

Primary supporting materials for the book and these video lessons include the X3D-Edit authoring tool, example scenes, and chapter slidesets. Supplementary learning materials include X3D Resources, X3D

Tooltips, and X3D Scene Authoring Hints.

These videos were produced as part of two Naval Postgraduate School (NPS) MOVES Institute courses: Introduction to X3D Graphics (MV3204) and Advanced X3D Graphics (MV4205). The course

presenter is book coauthor Don Brutzman.

Ei:::)tle:s Session Description .pdf
0 | Getting Started |Goals and motivation, installing X3D-Edit authoring tool and example scenes, course introduction |@
Technical Overview 1A Introduction, historical background, Web3D Consortium, importance of standardization, X3D Specifications and International Organization of Standards
(ISO). intellectual property rights (IPR) and open-source software, interoperability considerations
1 | Technical Overview 1B |Browsers and players, models versus programming, scene graphs, behaviors and events, profiles and components, document metadata, fields slides
| Technical Overview 1C |Impoxtance of consistency, strong data typing, accessType, XML design patterns for X3D, compressed binary encoding, standards liaison organizations
| Technical Overview 1D IXSD-Edit authoring tool development, functional testing, bug tracking, version control, Netbeans, help system
| Geometry Primitives 2A |Shape and geometry nodes, common geometry fields
| Geometry Primitives 2B |Box and Cylinder nodes, X3D Tooltips
> | Geometry Primitives 2C IHelloWorld example, Cone Cylinder and Sphere nodes dlides
5 - - ; - . - - - - -
Geometrv Primitives 2D T{\)/([tL n:::r f; ef:a;.ﬁ]zes;mgs, launching an X3D scene into one or more external players, multiple-field MF String arrays. handling special characters using
| Geometry Primitives 2E |FontStyle node, open-source licenses
| Grouping 3A |Grouping node concepts, XML encoding
. | Grouping 3B |Inline node. url field .
= | Grouping 3C |X3D resources and additional references, Inline node, url fields, level of detail (LOD) node slides
| Grouping 3D |Switch node, review grouping node concepts, 3D grid resources
| Viewing Navigation 4A |Viewing, navigation, bindable nodes and binding operations example
4 | Viewing Navigation 4B |Vie“point node, viewing and navigation slides
| Viewing Navigation 4C |Navigationlnfo and Anchor nodes, uniform resource locator (url)
| Appearance SA |Material and TwoSidedMaterial nodes, Universal Media materials library
| Appearance 5B |Textures and ImageTexture node, texture coordinates, image copying and flipping to produce a continuously repeating texture, file formats
< | Appearance 5C |M0'~ie'l'exture and PixelTexture nodes, LineProperties and FillProperties nodes i
= | Appearance 5D |PixelTexture node, SFImage data type, PixelTexture image-import tool s
| Appearance SE [More on PixelTexture node. MovieTexture node




CGEMS

Computer Graphics Educational Material Source
* SIGGRAPH Education Committee
* Archives for teaching and learning 3D

+ http://cgems.inesc.pt  cgfims

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

Online learning resource: course video podcasts!

3D )<3D
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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

Summary

X3D-Edit is useful for learning, producing,
improving and extending X3D scenes

Many great resources are available for
learning and using X3D

These community capabilities are good for
business, educators, individuals

We welcome your active participation in

Web3D Consortium |
web|3D )<3D
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Contact

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 f '
web|3D ax )<3D
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http://web.nps.navy.mil/~brutzman
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http://web.nps.navy.mil/~brutzman

reative Commons open-source license

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

commons

Attribution-Noncommercial-Share Alike 3.0 Unported

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 waork).

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.

©®¥ ©

+ Forany reuse or distribution, you must make clear to others the license terms of this work. The best way to do this is with
alink to this web page

+ Any ofthe above conditions can be waived if you get permission from the copyright halder.

+ Nlothing in this license impairs or restricts the author's moral rights.

Disclaimer


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:

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

e  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.

e 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

X3D Graphics for Web Authors

X3D-Edit Authoring Tool
3 August 2012

Don Brutzman
Naval Postgraduate School (NPS)

brutzman@nps.edu
web|3D )<3D
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X3D-Edit Motivation

Provide a simple, excellent authoring tool for X3D
Teach X3D to anyone who can author HTML
Unlock all of the great work by Web3D partners
Learn by doing, and help further X3D progress

web

X3D-Edit Authoring Tool



Teaching Goals

This work presents Extensible 3D (X3D) Graphics,
the open, royalty-free, international standard for
3D graphics on the Web

Book and slideset goals include

» Show Web authors experienced with HTML and XML
how to build and connect X3D models

+ Teach students principles of Web-capable 3D graphics
» Serve as a ready-reference book for X3D experts

Explain broad principles and specific details of X3D

for anyone learning how to build 3D models
web|3D )<3D
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Excerpted and adapted from Chapter 1, X3D Graphics for Web Authors
http://x3dGraphics.com
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X3D-Edit home page is online at https://savage.nps.edu/X3D-Edit
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@ X30 Edit 3.2 200711131200

Ble Edt PaetteSettngs Wew Window Heb Todk

% |® Information

& | Geometry - Primitives

G(Bwwe  ®Box 4 Core
T Text ® Fortstye

= Event Utilities and Scripting
ry 20

+ Lighting and Envirenment

O || €| A |8 ¢ |Heso wonia

FERIETS

As the name implies, X3D-Edit is primarily oriented towards editing X3D text.
Additional features include:

* Pop-up editors for each node

» Palette for dragging/dropping new nodes

* Xj3D scene visualization

* XML tree view

» Automatic code completion and element matching

« Validation and error checking

* Help system including multilingual tooltips, X3D specifications, examples help and
X3D Scene Authoring Hints

» Automatic updates

https://savage.nps.edu/X3D-Edit

X3D-Edit Authoring Tool



X3D-Edit updates

Icon in lower-left corner of screen indicates when
updates are available for automatic installation

LT L IEPRY

3D

CONSORTIUM

web

It is also possible to manually trigger an X3D-Edit update, if one is available.

3
c
Q
5
o
<
o
o
g
®
23
=
Q

From top menu, select Tools > Plugins > Updates and then click the Update button.

X

W Plugins
Updates (8) | available Plugins (46) | Downloaded | Installed (42) | Settings
Reload Catalog Search:
Update J MName J Category ¥ i: i

Editing Files Base IDE X3D-Edit

Editing
Yersion: 0.92

v Java Java

Author: Mike Bailey and Don Brutzman, Maval Pastgraduate Schoal

Java Debugger lava Date: 12/14/07

. . o <

Mob?l?ty Mob?l?ty Source: X3D Edit Update Center

Mobility End to End Mobility Homepage: https: | [savage.nps. edu/X3D-Edit

Ruby and Rails Ruby

Struts Web & Java EE ) o

& Plugin Description
The X3D-Edit module supports the authoring of Extensible 3D (X3D) Graphics
scenes. The 33D file format is an expanded XML version of the VRMLS7 3D
scene-graph Format,

~ 2
‘ Update ()6 plugins selected, 13MB /1. Update operation will require restart of the IDE
~—

X3D-Edit Authoring Tool




X3D Showcase DVD
= aaen

Contents -

* Viewers e Web3D Comertium deveops oty e open standrs ke Extensie 0 (0]

* Examples o e o e
« Content Creation Tools ==

- Coe S =

* Resources E——
« Join Web3D Consortium e

The Web3D Consortium thanks the many individuas listed in the Showease Credits and
Contributor Credits.

3D 3D
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Availability: X3D Showcase DVD

Production thanks! p,Cim) ﬂ
* Web3D: Anita Havele

* University of Sao Paolo:
Mario Nagamura, Marcia
Kondo, Marcio Cabral,
Olavo Belloc, Marcelo Zuffo

* Naval Postgraduate School:
Byounghyun Yoo, Jeff
Weekley, Don Brutzman

Sourceforge version control
for easy updating

web|3D SD

CONSORTIUM
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X3D-Edit Authoring Tool

X3D Examples Archives

X3D for Web Authors 244 models

+ Textbook on how to design and build X3D scenes
Basic 653 models

* Diverse scenes illustrating various X3D capabilities
Conformance NIST 732 models

* Strictly defined test examples for correct operation
VRML 2.0 Sourcebook 269 models

» Textbook on VRML97, examples converted to X3D
Savage 1181 models

» Open-source military models and tools

3 D [ 3000+ models available | SD

CONSORTIUM




X3D Examples download panel, X3D-Edit

¥ Download Example Archives EI

3D for Web Authors Examples A wide variety of basic examples are provided that show how to design and
build ¥3D scenes. These are explained in the book 3D for Web Authors.

[ Basic Examples IThe Basic Examples archive provide provides numerous scenes ilustrating a
broad variety of ¥3D capabilities.

[ ConformanceNIST Test Suite Examples |The ConformanceNIST Test Suite Examples were authored by National
Institute of Standards and Technology (NIST) to provide a complete test set
for the Virtual Reality Modeling Language (VRMLS7). They were automatically
converted into 3D and provide approximate coverage for the X3D
Immersive Profile.

[ WRML 2.0 Sourcebook 30 Examples  [The VRML 2.0 Sourceboak is an outstanding textbook covering the Virtual
Reality Modeling Language (VRML) 97. These were the first examples
converted into X3D.

] 5avage %3D Examples NPS Scenario Authoring and Visualization for Advanced Graphical
Environments (SAVAGE) library is an open-source set of ¥30 models and
prototype tools used for defense simulation,

Local download directory l:l |C:\

Start downloads

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

X3D-Edit Authoring Tool



X3D Edit 3.2 Help

DEEE

5 3D-Edit home
[ Instaling Colaboration Chat module
[ Report a bug

@ 30 Examples Help

@[ 30 Scene Authoring Hints

#- 15 %30 Specifications

+[M 30 Tooltips in Chinese

[3 %30 Tooltips in English

[3 %30 Tooltips in French

[3 %30 Tooltps in German

[ %30 Tooltps in Italian

[3) %30 Tooltips in Portuguese

[ 30 Tooltps in Spanish

-5 %330 Navigation Hotkeys
| =2 Collaboration
[ About Collaboration

[5 Logging Into the Collaboration Server
[5 working with Groups and Contacts
- [21 starting a Conversation

@A chat

- [ Filesharing

[5 Creating and Managing Collaboration Accounts

Contents "\Search \ : :
[ Legal Notices Using the IDE Help System
[ 10E Basics Ses Also
L1 %30 Extensble 3D Graphics Click any entry in the Contents tab to view the topic in the right pane of the Help viewer.
= [ X 3D-Edit

Searching the Online Help

To perform a full-text search of all IDE help topics, click the Search tab and type a keyword in the
Find text box.
Using the Index

Click any entry in the Index tab to view the topic. To search the index, enter a term in the search
field and press Enter. Press Enter multiple times to cycle through all occurrences of the termin
the index

Getting Help for IDE Dialogs and Windows

Press F1 in any part ofthe IDE to open a help topic thatis specific to the task you are doing or
where you ars in the IDE.

Tutorials and Additional Documentation

For general information about the IDE, see the Getting Started section ofthe online help. Tutorials
and other documentation can be found in the Help menu.

See Also
Help Viewer Shortcuts
Displaying Help in 3 Web Browser

Legal Motices

X3D-Edit Help

F1 or the Help menu launches the JavaHelp system.

X3D-Edit Authoring Tool
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Viewing alternatives for X3D

Default built-in viewer is open-source Xj3D
* High performance, implemented using Java OpenGL

Can launch current scene into web browser
* Displays using any of your installed plugins
+ “Launch all viewers” simplifies comparison testing

Can also launch into standalone applications
 Configuration panel simplifies download, install

3D 3D

CONSORTIUM

web

http://www.xj3d.org

http://www.web3d.org/x3d/content/examples/help.html#Applications

X3D-Edit Authoring Tool
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Player support for X3D components

web|3D
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Public X3D Wiki
Tutorials for X3D
Nodes & Concepts

navigation

= Main Page

= Web3D News

= Upcoming X3D
events

= X3D Specifications

= Recent changes

= Random page

= Help

= Join the Consortium

search

toolbox
= What links here
= Related changes
= Upload file

= Special pages
= Printable version

= Permanent link

page | [ discussion edit | [ history | [ delete | [ move | ["protect unwatch

Player support for X3D components

2 Brutzman

my talk

The Extensible 30 (X3D) Graphics 2 standard has many capabilties. X3D components & are modular collections of nodes that make it easier for software to gradually implement the full range of X3D capabilties.
Authors can also indicate what components are needed in an X3D scene in order to ensure that proper support is provided at run time.

This table records support for the official X3D components by each of the various X3D players . It is maintained by the X3D Working Group & and member companies in the Web3D Consortium 21

The X3D Resources & page provides lots of additional information about X3D. Please Contact Web3D & if you want to learn more or report an update.

Related pages: Plug-in and browser compliance, Tool support for X3D X3D Resources , XaD

Table key

= yes all nodes, all fields supported for all levels of this component (though some bugs may be present)
partial some nodes and fields supported

= level #which component level number (1-4) is supported (found at end of each component specification)
= no no support provided
= 2 unknown, need status report

and 3D Plugfest.

Players E:;:E‘;m FreeWRL, FreeX3D & @ t::ji:‘;s @ Xj3D &
Versions v8.0% v1.22.869 v2.149 218 v4.0 9 v0.17.9 & v21.78 v3.11.00 1.08
Status Active Active Active Active Active Active Active Active Active
X3D Conformance Interchange Interchange
[File Encodings
(L (xad) yes yes yes yes yes 2 yes yes yes
(ClassicVRIL & (xadv) yes yes yes yes yes yes yes yes yes
[Compressed Binary
e ) yes no no partial no no no no yes
VRML o7 (v2.0)@ (wr) yes yes yes yes yes yes B yes yes
[VRWL 1 (v1.0)@ (wr)) no yes no 2 B B B yes B
[X3D component listc?
[cAD geometry@ yes no no yes yes partial yes partial yes
lcores yes yes yes yes yes yes yes yes yes

Accessed 13 December 2008

http://www.web3d.org/x3d/wiki/index.php/Player_support_for_X3D_components

X3D-Edit Authoring Tool
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Public X3D Wiki
Tutorials for X30
Nodes & Concepts

web

navigation
= Main Page

b3D News
= Upcoming X3D

3D Specifications
= Recent changes

= Random page

= Help

= Join the Consortium

search

Go | [ Search

toolbox

= What links here
= Related changes
= Ugload file

= Special pages
= Pintable version
= Permanent link

Tool support for X3D components

2 Butzman mytalk my preferences
page | [ discussion edit | [ history | [ delete | [ move | [ pratect unwatch

Tool support for X3D components

The Extensible 3D (X3D) Graphics & standard has many capabilities. X3D components @ are modular collections of nodes that make t easler for software to gradually implement the full range of X3D capabilties.

Authors can aiso indicate what components are needed in an X3D scene in order to ensure that proper support is provided at run time.

“This table records support for the official X3D components by each of the various X3D authoring tools & and X3D conversion tools . It is maintained by the X3D Working Group £ and member companies in the WebaD Consortium
The X3D Resources & page provides lots of additional information about X3D. Please Contact Web3D? if you want to learn more or report an update.

Related pages: Plug-in and browser compliance, Player support for X3D components, X3D Resources: Authoring Software &, X3D Implementations, and X3D Plugfest.

Table key

= yes all nodes, all fields supported for alllevels of this component (though some bugs may be present)

= partial some nodes and fields supported

= level # which component level number (1-4) is supported (found at end of each component specification)
= no no support provided

= 7 unknown, need status report

Types Authoring tools # Conversion tools
Tools BS Editor®®  |[swirlX3D Editor 7| X3D-Edit3 Flux Studio @ Vivaty Studio? | OKino Polytrans & |[swirlX3D Translator | Xj3D Filter Chain &
Versions Vi@ v3.002 v3.28 V21 e V1.0 build 900 & V5.0 v3.0.0% v2.08
Profiles & nearly Full Profile 8D [nearty Fun Profile | Immersive Profile & [nearly Full Profile &)
X3D Conformance Certification & none none Profile Profile Profile none none Interchange Profile
le Encodings
b e (xaay yes yes yes yes yes yes yes yes
[CiassicvRML @ ( xaav) yes yes yes yes yes yes yes yes
[Compressed Binary Encoding & (x3db) yes no yes no no no no yes
[VRML 97 (v2.0) & (wri) B B yes yes yes yes B yes
[VRML 1 (v1.0) @ (wr) B B no partial partial yes B no
[X3D component liste?
[caD geometry @ yes yes yes no no yes yes yes
[coree yes yes yes yes yes yes yes yes
[cube map environmental texturing @ yes no partial partial partial no no no
[Distributed interactive simulation (Dis) & no no yes no no no no yes
[Environmental effects & yes yes yes yes yes yes yes yes
[Environmenta sensor yes yes yes yes yes no yes yes

Accessed 13 December 2008

http://www.web3d.org/x3d/wiki/index.php/Tool_support_for_ X3D_components

X3D-Edit Authoring Tool
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W X3D Editor 3.2
Ble Edt View Wndow X3D Tools Hep

< @ ﬁ%‘:

Right-click to launch external players

SEX

(JgChapter02-GeometryPrimitives
(35Chapter03-Grouping

o T [ WA - piselTevtureimermoitorPrototype x3d. | vl =lal
0l v¥ w

[#X3D Metadata and Struc...
eometry: Primitives

1 <?xml version="1.0" =ncoding="UTF-8"2> <
(CagCrapterod-viewingavigation 2 <IDOCTYPE X3b PUBLIC "150//Web3D//DTD ¥3D 3.1//EN" "hetp://www.wsh3d.or OS] -
CJgChapters-AppearanceMaterialTextures 3[ <¥3D profile='Immersive' version='3.1' xmlns:xsd='htep://www.wd.org/200 fewing and Navigation
(J5Chapteros-GeometryPointsLinesPolygons ne <head> Appearance, Material an...
= HpChapter07-EventAnimationinterpolation H <msta content='PixelTsxturelnterpolatorPrototyps.x3d! name='tig’| eon:ei;y. (talnts, L:;"?st'
2 _pages [New ] 8 <meta content='Using a CoordinateInterpolator te modify a Pixe venl " |ma(_|o_n and Int...
03 _svg[l 7 <msta content='Don Brutzman' nams='creator'/> sertTJ;fta_c M“"js i
| 8 <mzta content='1% April 2008' name='created'/> Ve - ”_';SDE" 8L
B <meta content='5 May Z008' name='modified'/> eometry: 5
o . e et . . e — [ Lighting and Environment
11 Refresh Xj3D view ' nams='subject'/> Egnvlrm;mer}t _Sen:l;or an:ji...
- eometry: Triangles and...
1z =/ Tools/ Author ing/ P
Reload »j3D component < v
13 ! & Al EADEAin e B
14 ernally in .. Web browser
15 | <.
160 < Select element under cursor COntact viewer
. Edit element under cursor R e
18 [
P Delete element under cursor (RS 1) (5
20 Rename element under cursor Octaga viewer
21 Split empty element under cursor EDUEE
2z Other viewer (;
23 Check source for ROUTE errors, etec.
e 24/
{2l version="1.0" encoding="UTF-3" 250 Format. Alt+5hift-F
o PUBLIC "IS0//Web3D//DTD %30 3. 2 view e o
B3 <2 33D ¥mins z ' containsrFizld='d
mins luis) i Check XML AltFO Ipt! containerField:
28 nam=='sget_fraction'
= Validate XML A+SHItFS  kn) o1 name='key' cype
30 XSL Transformation... nly' nam: keyValus'
Cirkx T
: crke
Paste Chrl-v
hitps: //x3d.svn.sourceforge.net/sunroot x3d > https:// N
I =
Selectin 4
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X3D-Edit collaboration chat

T X3 Edit 3.2 200711261600 CIEIX
o] [
1§21 Drag fles or projects here t snare them 3 orire| [ [ @

S @ Don Eruzman <brutzman@share. javanet>
Contacts

& 0 Defauit
Jmbakey
0 flels) mogreda
% o

11:5236 PM Don Brutzman Nello X33 chat room on share javanet| = " x3d

3 Invite... =L =R

Eoutput

XMPP JID for the chat channel is xmpp://x3d@muc.share.java.net
Subscription directions are provided on the installation page

3D 3D
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X3D-Edit collaboration chat installation page available at
* https://savage.nps.edu/X3D-Edit/ XmppChatCollaborationModule.html
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Version control support included

File Edt Yew Window X3D Tools Help

SR LLTIEY-FL Y

W X3D Editor 3.2 FEX

[Chapter02-GeometryPrimitives
CJaChaptero3-Grouping
-(13Chapter04-ViewingNavigation
[Chapter05-AppearanceMateriaTextures
[CaChapteros-GeometryPointsLinesPolygons
((13Chapter07-EventAnimationInterpolation
[Chapter08-UserInteractivity
[CJChapteros-EventtitesScripting
((JaChapter 10-Geometry 2D

(CJaChapter 11-LightingEnvironment

12l version="1.0" encoding="UTF-8"
[ PUBLIC "1S0//Web3D//DTD X30 3.
- D xmins:xsd="http o
#- 4> head
- €2 Scene

€oShape

Filters: g

<€ ProtoDeclare name="PixelTexturelnter]

1
3
1
5
&
7
(]
e

10
1L
1z

e PixelTexturelnterpolatorPrototype xdd |

RE-6- oS

5

i
Close All Documents

Curkeshift-w

AREE]

<?xml version="1.0" e Close Other Documents

<IDOCTYPE X3D PUBLIC

Save Document ctrks
3D profiles Tmmersiy o CoCHTEn

Clone Document

/ fwwa.web3d.org/specifications/x3d-3.1.d(

.x3d' name='title'/>

www. w3 . org/2001/ ¥MLSchema- instance’ xsd:

a PixelTexture as an image morph' nam=='{:

<head>
<meta cc
meta oo Close Window ctr-w
<meta o Maximize Window Shift-Escape
cmmra o Undock Window Alt+Shift-D
<meta o S
emeta o Subversion I~
<msta c ='2D images PixelT: morph' nam|
<meta c nttps://savage.nps s /To
<msta c X3D-Edit, hoops://savage.npss
<meta content='../../licenss.html' nams='licens
</h=ad>
<Scener

<ProtoDeclars name='Pix=lTextursInterpolator'>
<Pratolnterfaces

s5Typ

'inputOnly' name='set
nitializeOnly' name
nitializeOnly' name

utputOnly' name='val

‘tinitializ=Only' =ppi

</FrotoTntsrfaces
<FratoBady>

<Script DEF
<fisld

ImageInterpolatorScript' c
'inputOnly' nams=

Search History. >

Show Changes
Diff
Update

Commit..

= InterpolatorProt|:

Ir‘/>

Copy To.

Switch to Copy...
Merge Changes...
>
Show Annotations

=/
Revert Modifications.

Conficts..

t to trace script

arl='"FixelTextur
at' />

Svn Properties

<fizld ‘initializeOnly'
<fizld ‘initializeOnly'
</fields

<fisld ssType='outputoOnly' name=

<fisld SST!

'value_changed' ty
'initializ=Only' name='traceEnabled' cv

key' type='MFFloat'/>
keyValue' type='MFlode'>

Flmage'/>
='SFEool' />

[«T

<15

Version control allows multiple authors to share updates and work together.
Prerequisite: you must have the Collabnet subversion client installed.

If the file being edited is under version control, the Netbeans platform detects that and
offers Subversion or CVS version control (as appropriate) without further setup.

Developers can work with X3D-Edit directly to update, diff (difference compare) and
commit any file changes. X3D-Edit 3.2 subversion master source is at

http://x3d.svn.sourceforge.net/viewvc/x3d/www.web3d.org/x3d/tools/X3dEdit3.2

W Commit - PixelTexturelnterpolatorPrototype.x3d

Commit Message:

editorial

Files to Commit.

By clicking on a Field in the 'Commit Action' Column you may specify some additional Actions.

File

Status |

Commit Action |

Repository Path = |

FixelTexturelnterpolatorPrototype.x3d  Locally Modified

Commit

..ic/development/PixelTexturelnterpolatorPrototype.x 3d [~

Cgmm|t|| Cancel || Help

X3D-Edit Authoring Tool
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ollada .dae editing support

Collaboration Tools ~elp

i

[ Tscrotcanoesintecvents a | [dick ianguniesad x| [~ dick iianoiate doe = [ [BMcinixad X backni.dae x|

Import as X3D.

Exportfrom X30

Page Setup ..

Printto HTML...
Ext

X [+ anmsoe - [scrtcompesoetvenixia [
rtent\examplesigasic) b ALSH P AW 08 v8

Import VRMLS7 scene. Sey—p—Ty
Import X3D ClassicVRML scene... ZaDA
Compreced Bnary €

ST

) version="1.0" encoding:
& < couava
B easset

© created (2008-0

©unt
€ library_mterials
@ > materal

<> lbrary_effects
&> effe

5> lbrary_geometries

© geometry (="
S <> mes

rters: DR

€ modifed (2008-01-14T16:34:462)

<> profile_COMMON

& > lbrary_visual_scenes

© instance_visual_scene

rrs

380196 1.602639 18.176843 -9.307]

-ns26607>-6. 183864 1 -7.126925 1.602639 12.239128

1-14T16:34:462)

s

zayr

> instance_material

X3D-Edit Authoring Tool
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Select Collada scene graph

Collada .dae import to X3D

Look In: | ) ColladaModels

ave translated Collada file a

Save Jn: |3 ColladaModels

) cubedcm_noUnitsx3d
(= duck_triangulate.dae

2] duck_triangulate.x3d

=) duck_triangulate38172.x3d
[= Multi_Shape_knot.dae

[ torus.dae

1] torus.xad

2] torus38171.3d

O CD Case
|3 blacktn1.dae
blacktn1.x3d
2] blacktn138173.3d
/3 cubedcm_noUnits.dae
() cubedcm_nounits.x3d
/3 duck_triangulate.dae

2] duck_triangulate.x3d

() duck_triangulate38172.x3d
[=) Multi_Shape_Knot.dae

[3 torus.dae

() torus.x3d

[2) torus38171.53d

File Name: [blacktnl.dae ‘ Open File Name: lblacktnl.x}d | E
Files of Type: [AII Files v] Cancel Files of Type: [AII Files {l Cancel

W blacktn1.x3d - Editor

K10 =]
TR AW 00 v »

1 <?xml version='1.0' encoding='UTF-8'?>

2 <!DOCTYPE X3D PUBLIC "ISO//Web3D//DID X3D 3.2//EN" "http://www.web3d.org/specifications/x3d-3.2.dcd">

3 <X3D pr le='Interchange' version='3.2'>

4] <head>

5 </head>

6] <Scene>

76 <Transform DEF='COLLADA_UNITS' scale='0.01 0.01 0.01'>

8] <Transform DEF='S_sittin_toy'>

9 <Shape>

100 <Appearance>

11 <Material 'Phong_sittin_toy' diffuseColor='0.8667 0.8667 0.8667'></Material>

12 </Appearance>

130 <IndexedTriangleSet index='600 13600 13611 13611 13619 600 380 600 13619 13619 13624 380 382 106 13600 13600 600
14 <Coordinate DEF='sittin_toy-positions' [ ='-6.183864 1.451195 17.567442 ,-7.186925 1.602639 18.239128 ,-8.~
15 </IndexedTriangleSet>

16 </Shape>

17 </Transform>

18 </Transform>

19 </Scene>

20 </X3D>

21
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Distributed Interactive Simulation (DIS) Protocol

Long-running IEEE protocol used in military
modeling + simulation applications
OpenDIS: open source implementations
e Java, C++
* Also DIS-XML that runs under XMPP jabber chat

* Available at Sourceforge
http://sourceforge.net/projects/open-dis

Integrate network test environment into X3D-Edit
* In progress

* Goal: aid development, testing of new protocols
web|3D )<3D

CONSORTIUM
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Fle Edt Vew Mndow 00 Versionng Toos Heh

@ version="1.

& head

5 O scene

& <> shape

5 inlne ur

0" encoding="UTF-8"
B PUBLIC 150/ Web30//
&1- €533 smins:xed="htp: w3, 0r9/2.

07D X3D 3.0

€ Viewpaint postion="0 0 25", descripton
< Background siyColor="0.5 0.6 0.8
€ EspduTransform port="62040", steD="0", addr.

©B0xsze="2 46
52 Appearan
< Matera dfuseColor="0.748014 0.62085...
-5 Transform scale="5 5 5°

/course/Coordinateaxes.

DIS Networking Test Panel

Wb A%SH £8% AW 08 v¥ >

<7xm) version="1.0" encoding="UZF-5"2>
<IDOCTYPE X3D PUBLIC "330//Web3D//DTD X3D 3.2//EN" "Rtp://\ei.web33,07q/Speci {acanions/x3d-3.2. 45"
<D px 320 5 .

<ness>

<component level=tl! manes'DIS'/>

*BexTestEspauTransorn. x3d" reseienss
"Don Brutznan, Don MeGregor! namewicreator’/>
"1 Jamsary 20070 namewterested!/>
'13 Novenber 2008 nanes'modified/>
*Leonard Daly and Don Bruczman’ names'creator’/>
‘R simple Espdulransforn test to move a Box.' names'description'/>

>
</ o[iicense neml! nanestlicense’/>
</nesd>
<Scenes
cvsenposne dssceipe
<Backareund skycsle

‘EspauTransomm moves Box! posicics=t0 0 250/>
s0.60.80/5

230 apn

neTeoriiodem'neTHOTKReadeT" pOrTe'€2040° siteID'0'>
<snape>
<Box size='2 4 €'/
<appessance>
<Haterisl ¢iffuseColor='0.748014 0.62085 0 shimineas=r0.93' speculasCelor='0.860606 0.860606 0.260599"/,
</Appeazance>
</Shape>
</BapauTranstors>
<Transtorn scalests § 51>
<Inline uris'r../eourse/Coordinaterxes. xia”
"BCtpt/ /e, web3a aniss

</Transtorm>
</3cene>
</x30

Distributed Interactive Simulation (DIS)
Entity State Protocol Data Unit (ESPDU)
Test Panel

Translation along x-axis by -20m, to left
Rotation about y-axis by +20° counter-clockwise

I e |
020 |

g
g

Environment
Sensor and Sound
= Geometry: Triangles and Quadriaterals
= Prototypes
% Computer Aided Design (CAD)
= Distributed Interactive Smulation (D1S)

DISEntiyManager DISEnttyTypeMapping
 EspduTransiorm 3 Recetverpdu

§ Transmitierpdu

X3D-Edit Authoring Tool
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14.211912687
180 ENTITY_STATE 14.237453643
81 ENTITY_STATE 14.254303613

62 ENTITY_STATE 14.286980328.
83 ENTITY_STATE 14.325127014
194 ENTITY_STATE 14.88727003
185 ENTITY_STATE 14.90586988
186 ENTITY_STATE 14.91336357
67 ENTITY_STATE 14.931027826.
188 ENTITY_STATE 14.949399714
189 ENTITY_STATE 14966543792
o0 ENTITY_STATE 15.225262428.
l91 ENTITY_STATE 15.250172019
192 ENTITY_STATE 15.26773458
193 ENTITY_STATE 15.2851449
194 ENTITY_STATE 15.203875059
195 ENTITY_STATE 15.311404941
06 ENTITY_STATE 15320561907
97 ENTITY_STATE 15.37510773
198 ENTITY_STATE 15412108522
199 ENTITY_STATE 15436978163
100 ENTITY_STATE 15463135957
101 ENTITY_STATE 1552497119
102 ENTITY_STATE 15.564852795
103 ENTITY_STATE 15.590005092
104 ENTITY_STATE 15.60751129

100 ENTITY_STATE 15824318174
110 ENTITY_STATE 15856962626
111 ENTITY_STATE 15.881707032
NTITY.S 59501481,
113 ENTITY_STATE 16.000276571
114 ENTITY_STATE 16775290155
115 ENTITY_STATE 16.793808151
116 ENTITY_STATE 16.802593067
117 ENTITY_STATE 16.822360663

122 ENTITY_STATE 16911356611
123 ENTITY_STATE 16.92024799:

= " — —

time stamp isqv

pdulength 144 | padding [0 ]

y
entid2 | sim site a0 | sim app id[1 |

number o

DIS Networking Player-Recorder Panel

Fle Edt View Window XD Versioning Iools Help

[ o [ o |

ntity Marking
char set[o| sring(hes) 00 00 00 00 00 00 00 00 00 10 00 |

apabilties

adaress|239.1.23 port

M« @l Orwial
Beginning Reverse Record #oicc Siop Flay FF End Load

o 180° 360°
v y =
100 Jo.0 [0.0 |
add EX
; ress [239.0.2.3 sep 0|
m Joo [oo J|l port [s200 | applcaton 1|
o theta o
il -2.631084 | 35735617 [ 27486935 |
aigorttmo | other[000000000000000 |
ang vel 0.0 [o.0 [00 | in acel0.0 [o0 [o0 |
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X3D Earth, Geospatial Component
Editing and authoring support provided

e gt Vew Wndow )X3D Versioning Collaboration Iools belp

ARER| X EEDE | BR (¥R e
aotes @ Golboratontogn | Luow ||+ [Reii i x| anescsoauprotonpexaa |+ Anestsoderanoiaad x |+ [Schweti_FinaLifaniy mmersneTaneroo DX X HekaThOpeaSiieeisp 30 %

S =lsl [E T
T —
4

HELLO. T AM ASOK. VICE PRESIDENTS IF YOU WANT TO
CANT HEAR US, ASOK. GIVE HIM YO
0 THEM, OUR VOTCES YOU HAVE T
'SOUND LIKE THE FAINT INDIRECTLY.
BUZZING OF FLIES.

WAl
UR TDEA,
000 IT

e Helogsrtncd Sled-ol QRSE PE @u 08 ©F >
B HelloEarth.aadv 4] <?xm) version="1.0" encoding="UTP-8"1> = XML comment. DOCTYPE
(e 2 <bocryre xap wBLIC T D %D 3.2/ - s 430 =ihesd
E HelaEoe0persrestiap g - . 2 scene [5) wetadatoDouble
e 6 Simplest example to load X3D E: to an X3D scene.' name='description'/> (5] MetadataFloat (5] Metadatalnteger
et : Syongnyun Yoo, Don Brucaman’ nemesiczeator’/> Ormrmnm G
[ HellogarthopenstreetiapCanonical.aml q ® worldinfo
&8 kmprototypes.url :‘j " E::ﬂn::;y u =
- riiions = s
" E et
| e
i e e
= [ Event Utiities and Scripting
5 e
1) = Lighting and Environment
a : SN e
g ] e
2 =
z e
= g e o 059
- Z L I s
25 <Inldne uri ¥ GeoCoordinate [EJ GeoElevationGrid
;: o S - N e o ™ | I GeoLocation & GeoMetadata
- 20| </scene> - GeoOrigin 7 GeoPostionlnterpolator
29/ b </x3D> «® GeoProximitySensor < GeoTouchSensor
a simple Inline node is all that is needed for any scene|  |ssw & roume
e
to use X3D Earth assets, for example: -->
. . 1
<Inline url="http://x3d-earth.nps.edu/osmdemo.x3d'/>

 WHO
. WH

TELL SOMEON: OR DO WHAT T
KNOLIS SOMEON N
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Humanoid Animation (H-Anim)

ISO standard for human skeletons, skin
» Supported in X3D-Edit, other tools

Examining support for non-humanoid skeletons

NPS working on composable, reusable behaviors
* From motion capture (Vicon Peak system)?
* From different motion formats?

web

X3D-Edit Authoring Tool
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fracticn

cyclelnierval

LY
T /t sEoonds

kEWﬂIJE” e, -

amray

sel_

\, fraction

0 7 input

key array

,.f’—l_ﬁ.f‘"&_—-"

Time () fre,
Sensor

grabied ftrue

(s3] frue

oyclelntervel 4.0

fraction ~

Scalar

value

—
- —

o I —E,_,.,-r"'rd-h‘-\-""*-.._.,f

« | Coordinate

Interpolator

changed

=" Interpolator

V@

|

WD U4lb U451 /729 UeYs Lebl -1u4. UbYZ U/bY -1UA4.. 1248 258 5.322 1,452 Ub/ b.21lb Ldd6 JUUS -1UZ8 LSL1
1 0.406 -0.354 7.585 0.595 0.257 -10.3..0.592 -0.511 -10.1..1.246 2012 5391 1.352 0.121 5.105 1.336 3.003 -1.028 1‘311‘
[+]

3 keyed coordinate list(s) (rows) ‘ Add keyed coordnate list ‘ ‘ Remove keyed coordinate list

‘ QK ”Cance\” Help |
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Creating a morphable dolphin
Chris Lang, Monterey High School

https://savage.nps.edu/Savage/Biologics/Dolphin/DolphinPose02.x3d
https://savage.nps.edu/Savage/Biologics/Dolphin/DolphinPose01.x3d
https://savage.nps.edu/Savage/Biologics/Dolphin/DolphinPose03.x3d

X3jD viewer wireframe mode is toggled with key Alt-w

X3D-Edit Authoring Tool
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back to Table of Contents

X3D for Web Authors

Textbook, slidesets, examples, videos

http://x3dGraphics.com

web

X3D-Edit Authoring Tool
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Bookmarks

g Options ~

E Front Cover
m X3D: Extensible 3D Graphics
for Web Authors
B Copyright Page
E Dedication Page
m Contents
& Preface
E Contributor List
E About the Authors
m Chapter 1: Technical Overview
E Chapter 2: Geometry MNodes,
Part 1: Primitives
3] Chapter 3: Grouping Modes
] Chapter 4: Viewing and
MNavigation
] Chapter 5: Appearance,
Material, and Textures
E Chapter 6: Geometry Nodes,
Part 2: Points, Lines, and
Polygons
E Chapter 7: Event Animation
and Interpolation
] Chapter 8: User Interactivity
Nodes
m Chapter 9: Event Utilities and
Scripting
] Chapter 10: Geometry Nodes,
Part 3: Geometry2D Nodes

X3D-Edit Authoring Tool

EXTENSIBLE

3D GRAPHICS
FOR WEB AUTHORS

DON BRUTZMAN
& LEONARD DALY

SERIES IN INTERALTIVE 30 TECHNOLOGY

L IS
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<@UIX3D> Course Videos: X3D for Web Authors

These video lessons support the textbook X3D: Extensible 3D Graphics for Web Authors, which shows how to build and animate models using X3D.

Primary supporting materials for the book and these video lessons include the X3D-Edit authoring tool, example scenes, and chapter slidesets.
Tooltips, and X3D Scene Authoring Hints.

v learning materials include X3D Resources, X3D

These videos were produced as part of two Naval Postgraduate School (NPS) MOVES Institute courses: Jntroduction to X3D Graphics (MV3204) and Advanced X3D Graphics (MV4205). The course

presenter is book coauthor Don Brutzman.

X3D-Edit Authoring Tool

|hapter Session Description pdf
0 Getting Started Goals and motivation, installing X3D-Edit authoring tool and example scenes, course introdu |slides|
Teshrical e A e B B o o, oo e ¢ ltemaionsl Osganationof Stndands
1 Technical Overview 1B |Browsers and players, models versus programming, scene graphs, behaviors and events, profiles and components, document metadata, fields stides|
Technical Overview 1C |Importance of consistency, strong data typing, accessType, XML design patterns for X3D, compressed binary encoding, standards liaison organizations
Technical Overview 1D [X3D-Edit authoring tool pment, functional testing, bug tracking, version control, Netbeans, help system
Geometry Primitives 2A [Shape and geometry nodes, common geometry fields
Geometry Primitives 2B [Box and Cylinder nodes, X3D Tooltips
2 Geometry Primitives 2C HelloWorld example, Cone Cylinder and Sphere nodes i
Geometey Primitives 2D 3&(& n::;:: :ax ::ﬁ[;:ssmgs. launching an X3D scene into one or more external players, multiple-field MF String arrays, handling special characters using
Geometry Primitives 2E |[FontStyle node, open-source licenses
Grouping 3A Grouping node concepts, XML encoding
3 Grouping 3B Inline node, url field s
- Grouping 3C |X3D resources and additional references, Inline node, url fields, level of detail (LOD) node
Grouping 3D Switch node, review grouping node concepts, 3D grid resources
Viewing Navigation 4A |Viewing, navigation, bindable nodes and binding operations example
4 Viewing Navigation 4B |Viewpoint node, viewing and navigation |slides|
Viewing Navigation 4C and Anchor nodes, uniform resource locator (url)
Appearance SA [Material and TwoSidedMaterial nodes, Universal Media materials library
5B | Textures and ImageTexture node, texture coordi ., image copying and flipping to produce a conti repeating texture, file formats
5 Appearance 5C [MovieTexture and PixelTexture nodes, LineProperties and FillProperties nodes s
- 5D |PixelTexture node, SFImage data type, PixelTexture image-import tool
Appearance SE IMore on PixelTexture node. MovieTexture node

29



CGEMS

Computer Graphics Educational Material Source
» SIGGRAPH Education Committee
+ Archives for teaching and learning 3D
* http://cgems.inesc.pt cfr’ns

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

Online learning resource: course video podcast/s!

3D )QD

CONSORTIUM

web

X3D-Edit Authoring Tool
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Summary

X3D-Edit is useful for learning, producing,
improving and extending X3D scenes

Many great resources are available for
learning and using X3D

These community capabilities are good for
business, educators, individuals

We welcome your active participation in

Web3D Consortium
web|3D )<3D

CONSORTIUM
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web

X3D-Edit Authoring Tool

Contact

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
3D

CONSORTIUM

X3D
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Creative Commons open-source license

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

You are free:

to Share — o copy, distribute and ransmit the work

10 Remix—to adaptthe work

ite the workiin the manner specified by the
any way that suggests thatthey endorse

terms of this work. The best way to do this is with

copyright holder

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.

X3D-Edit Authoring Tool 33



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:

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

e 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.

e 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

X3D-Edit Authoring Tool
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