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» Technologies: X3D, XML, XMSF

o X3dToVrmI97 .xslt, X3dToXhtml.xslt

« AUV Workbench, Sonar Visualization
« XML binary




Key Technologies

» Extensible Markup Language (XML)
» Validatable data, binary compression
» Web Services for message exchange

» Extensible 3D (X3D) Graphics

= Open-standard open-source interactive
visualization

» Our approach

» Demonstrate real-world value of new technology
= Collaborate, implement, evaluate, report, repeat
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What is 3D?
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« 274D works for chart-oriented displays

» 3D gives “fly-thru” freedom of viewpoint

= View physically based propagation paths
= View depth separation

= View bottom, surface interactions
= View multiple overlapping sensors

« Augment (not replace) existing displays




What is X3D?

*Extensible 3D (X3D) Graphics

= Virtual Reality Modeling Language (VRML) updated

= Third-generation ISO specification

= Compatible XML .x3d and Classic VRML .wrl encodings
*Deliverables

= Specification updates, with compatible XML tagset
Multiple implementations, including open-source
Scene Access Interface (SAl) strongly typed API
Conformance suite and examples
Authoring capability: X3D-Edit, using XML for XML...
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Further X3D motivations

 Authoring is hard, “Content is King”

»X3D is not competing with specialty formats,
instead provide common
interoperability/interchange

»Strong validation checks eliminate most
authoring errors before content escapes

=Plays well with next-generation Web languages

“3D hardware problem” is already solved ©




=lolx

File Edit Insert Selection Grammar Tools Help
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Hanm20 | DiSpooesl | Expermentsl askGroups ix3diransiation/examplesicourseHelloX3dAuthors x3d
Iterchants rafis | Genspatial 11 - [T] <l version="1 0" encoding="UTF-8">

Allowed Nodes Full profie Immersive profie
[ I BB <t DOCTYPE X3D PUBLIC *hitp:iwww weh 3D 0rg/TaskGraunsixad/ransiatiandc-compact it *fuww weh3d.ora/TaskGroups!
el - 3D

1 anchor = B hean

i Background <> meta: hame: flename, content: HelloX3Authors x3d

3 Bnoard -« mela; name: author, content; Don Bruzman

<> meta: hame: treated, content § Octaber 2000

3% collision

x Colorinterpotator <> meta; name: revised, content 21 January 2002

"@ Comment <Tx meta; hame: description, content: Simple example showing spinning globe and et Hello!

¥~ coordinateinterpolator <22 meta; name: url, content: it Avrw weh3D oralT i dAuthore x3d
<@ CyinderSensor <> meta: name: generator, content: X3D-Edit ity 3D 01T DME X3D-Edit htrnl
<= DirectionalLight - &gz Scene

B EXPORT @ worldinfo: fitle: Hello X3D Authars, info: an infroductory scene

EP ExternPratoDeclare < Viewpaint. description: Hello, world, position: 00-8, erientation: 01 0 3.14159

WFD@I <5 Mavigationinfo: type: EXAMINE ANY

- L] Group: DEF: Winivorld

e
0,100 -5 Shape

2> Navigationinfo & Ay sonearance
T4 Normalinterpolator " B imageTexure: url:"sarth-topo.png" "earth-topo gif' "earth-topo-small gif'* tp:hsww.weh3d.org TaskGrouy
¥ orientationinterpolator = 4 suhere
- Transtorm: DEF: Simple GeoStationanSate ite, transtation: 0 0, rotation: 1 003, seale: 0.1 0309
7 Transtorm =8 Shape
Atribite \alue & Ay Appearance
Bg; EarlhC |l Material: difiuseColor: 0.5 0.1 0.1
<None>
T TR BT Test string: Hello X3D Authors 1
rotation <None> ~F Fontstle: size: 3
"9”:‘” il [0 TimeSensar. DEF: OthitalTimelnterval, cyclelnterval: 12.0, loop: true
[scale <hlonex
LealeOrantation e T Orientationinterpolator: DEF: SpinThoseThings, key: 0.000.250.50 0.75 1.0, keyvalue:01 00,01 01.5708,01 034
RitiosC sl =Ndne A ROUTE: omMode: OrbaMTimelnte val, fromField: faction_changed, toNode: SpinThoseThings, toField: set_frastion
pexcize bl A_ ROUTE: finmNode: SpinThoseThings, fromField: value_changed, taNode: EathCoordinateSystem, toField: rotation | +|

[ahoxC enter: field tyne Vector3Float CDATA™0 0 0]
Bounding box center: posiiion offsst fom origin of local coordinate system. |

Context-sensitive, self-validating, multi-lingual editing tools

X3dToVrmI97.xslt stylesheet
« Convert X3D to VRML97

(What e|se7) i Process XSL
’ Bundled In X3D'Ed|t Frocess source using the stylesheet

Al 1 k d b | 3elorgiadicontent<3d Tovimia7xslt | Browse.
» Also invoked by

Write result o

X3dTOX3dVC|aSSiCVrm|EnCOding.XS|t | 3d/contenyexamples/_new_resultwi | Browse..

° Available Via Wiew result with:
batCh ﬁ IeS | m Files/Internet Explorerfiexplore exe | Erowse...

X3dToVrml97.bat
'‘examples\VrmlI2.0Sourcebook\Chapter15-Extrusion\Figure15.07ExtrudedCylinder
-same




B% Programmer’s File Editor - [C:\www. web3d. org\x3d\content\X3dToX3dvClassicVrmlEncoding. xslt]

Optiors  Template Execute Macro  Window Help

I8P SN ER K

2 <xsl:stylesheet xmlns:xsl="http://uww.u3.0rg/1999/XSL/Transform™ version="1.1" =

3 xmlns:saxon="http://icl.com/saxon” saxon:trace="no">

y <1--

5 <head>

6 <meta name="filename" content:="X3dToX3duClassicUrmlEncoding.xslt™ />

T <meta name="author” Don Brutzman™ />

8 <{meta name="created” ="5 July 2004" />

9 <meta name="revised"” 25 December 2004 />

10 <meta name:="description” content="XSLT stylesheet to convert X3D files to ClassicURML encoding,
11 simply by using X3dToUrmld7.xslt™ />

12 <meta name="url" content="http://www.web3d.org/x3d/content/X3dToX3duClassicUrmlEncoding.xslt™ />
13 </head>

18 -->

15

16 <xsl:include href="X3dToUrml97.xslt"/>

17

18 <xsl:variable name="fileEncoding”><xsl:text>ClassicURML{/xsl:text></xsl:variable>
19 <xsl:variable name="outputDiagnostics”><xsl:text>false{/xsl:text>{/xsl:variable>

21 </xsl:stylesheet>

Pretty easy to invoke one stylesheet from another
and also pass configuration parameters

] >
Ln11 Col 38 21 WR Rec Off [No Wiap [Unix [INS

X3dToXhtml.xslt stylesheet

+ Convert X3D to XHTML Process XsL X]
(uh, what else?) AT
° B u nd Ied In X3 D_ Ed It Process source using the stylesheet:
| sh3d.orgpdcontentX3d Taxhtrmlxsit | Browse.
Whrite result tao:
| tentfexamples/_new_pretty_print hirml | [Em
¢ Available Via a Wiew resultwith:
batCh ﬁ Ie | m Files/Internet Explorerfiexplore.exe | [Browse..]

X3dToXhtml.bat
‘examples\Vrml2.0Sourcebook\Chapter15-Extrusion\Figure15.07ExtrudedCylinder’
-same




Flle Edit View Go Bookmarks Took Help

G- 00 800w M a3y BF [0 femmmwmen g jexarmples/Savage;Tools /Animation/_pages/pageDLt v| © Go G

{4 | ] examples - Table of Contents [} YRML 2.0 Sourcebook - Table of Can.. | ] Conformance - Table of Cantents [} X3D Scene Authoring Hints [ L Tools, Animation, Arbitrary Axis...| [

5 launch

£ Wi 0 i il fr v

X3D

Tools, Animation: Arbitrary Axis Cylinder Sensor Examples DV
Modified CylinderSensor oriented about an arbitrary axis, relative to peer/child geometry that remains oriented VRMLY7

to its original axis.

XHTML

<23anl version="1.0" encoding="UTF-8"?>
<IDOCTYPE X3D PUBLIC "IS0//Web3D//DOD 23D 3.0//EN"  "http://www.wehld. org/specifications/x3d-3.0.dtd ">

='http://www. w3. 0re/2001/ XML Sel mstance' xsdnoN: sehemaLocation="http://www.web3 d.org/specifications/x3 d-3.0.xsd">

<X3D profile="Tmmersive’ xmlns:xs
<head>

<meta nan:

<meta nan

flename! confent="Avbittary AxisCylinderS ensorExamples s34/

desaription’ content="Modificd CylinderSensor oricnted about an arbitrary axis, relative to peer/child gcometry that remains oriented to its original axis. Click and
drag each ebject to rotate. Originally authored by Don Brutzman's MV4204 class, with modifications by Maj James Breifinger USMC to inelude min/max angles of rotation and
object center. Motivation: Modify cxample shown by Chapter 9 Figure 7 to build a PROTO for a CylinderSensor oriented about an arbitrary axis.'t>

<meta name="warming' conten='ArbitraryAxisCylinderS ensor operates on its children, NOT o its peers. This variation is necessary in order to accomplish the
desired Transformn rotation to a new orientation axis.'
<meta name="author' content="D on Brutzmman'/>

<meta nan created’ content="1 October 1998'/>

e N 0057~ Sample pretty-print output 1

evised' content="

<meta nan image’ content="Arbs
<meta name="reference’ content="
reference’ content
uil' content="lttp: /www.web3 d.org/x3d
il' content="Tattp: /web.nps navy.mill -1
eference’ content='"The VRML 2.0 Sourcebook'/>

3D-Tdit, http:/fwww.web3 d org/x3 d /README X3D-Edit himl />

icense. html />

itrary AxisCylinderSensorExamples x3d'>
Arbitrary AxisC

JAinderSensorExamples. x3d'/>

generator' content
license' content=",

/head:
.
Index for ExternFrotoDeclare: Arbitrary AxisCylinder§
Index for DEF nodes: MiddleTransformY, Sensorbiddle Transformy’
<Scene~ |
[Sal Done

4 @ /) 0error /1 warning

derSensorPrototype.x3d (X3dToXhtml) - Mozilla Firefox
File Edit View Go Bookmarks Tools Hel
9 H0BDOBROY-
(| [) examples - Table of Contents | [ ] YRML 2.0 Sourcebiook - Table ...| [ Conformance - Table of Conte... ||| X3D Scene Authoring Hints ) Taols, Animation, Arbitrary Ax.., | ] ArbitraryAxisCylinderSen..
<ProtoBody
<I-- Prototype body follows. First rotate local firame about center to axis of interest, then perform the rotation about the desired center.
<Transform DEF='Arbitrary AxisTransform'>
I8
<connect nodeFiel d="rotation’ protoFielc:
<connect nodeField='center’ protoField:
<18>
<!-- RotatedCylinderSensor ROUTE: [from rotation changed to CylinderSensorRotationTransform.set rotation
<CylinderSensor DEF="RotatedCylinderSensor’ description='Click and drag to rotate’
<IS=
“connect nodeField="antoOffset' protoFiel
<connect nodeField='digkAngle’ protoField='digkAngle'/>
<connect nodeField="enabled’ protoField="enabled'/>

<connect nodeField="minAngle' protoFiel d="minAngle'/> Sample pretty_print Output 2

<connect nodeField=maxAngle' protoField="maxAngle'/>

@ by [€88] | (L Fleififeipwwmiwebacorg/ad, fTox i arymisCyli v| © Go [[GL

x|

>

shiftRotation Ay
center

L
z
=
@

isActive'/>
rotation_changed' protoField="rotation changed'/>
=connect nodeField=trackPoint_changed' protoField=trackPoint changed'/>

</CylinderSensor=
- CylinderSensorRotationTransform rotation value is overridden by RotatedCylinderSensor, so leave it alone!
- CylinderSensorRotationTransform ROUTE: [from RotatedCylinderSensor.rotation changed fo set rotation ]
<Transform DEF='CylinderSensorRotationTransform'=
<1-- ROUTEM rotation to RestorationTransform negates (and offsets) arbitrary-axis rotation in RestorationTransform, so children geometry is
returned to original orientation. -->
<1-- Perform the rotation about the same center. -
1-- RestorationTransform ROUTE: [from Negaf
<Trangform DEF=TRestorationTransform'
IS
<connect nodeField='"center' protoField='centes
<connect nodeField='"children’ protoField='children'/>
<18
/Transform=>
I-- Prototype children field finally appears above... -->
- ScaleSensorSwitch ROUTE: [from HideSensorShapeScript.choiceScaleSensor fo whichChoice ] ===
“Switch DEF="ScaleSensorSwitch' whichChoice='0">

onScriptrotationRestore o rotation

[~ Done

1 @ () 0error /0 warning




 ArbitraryAxisCylinderSensorPrototype. x3d (X3dToXhtml

File Edit View Go Bookmarks Tooks Hep

node." "click this text and view" "ArbitraryAsi

G- F0HN 100wy M e gy B3| [0 e mmwebatora ge/Tool itraryxiscyin v| © o [[GL ]
{8 | [] examples - Table of Contents | [ VRML 2.0 Sourcebiook - Table ...| [ Conformance - Table of Conte...||[[] X3D Scene Authoring Hints [} Tools, Animation, Arbitrary Ax... | L] ArbitraryAxisCylinderSen...
<I-- HideSengorShapeScript ROUTE: [from choiceScaleSensor to ScaleSensorSwitch whichChoice ] a
<Seript DEF='HideSensorShapeScript'>
eld name="showCylinderSensorShape' type="SFBool" accessType="initializeOnly"/>
eld name='choiceScaleSensor type="SFIut32" accessType=outputOnly'/>
IS=
<connect nodeField='showCylinderSensorShape' protoField="showCylinderSensorShape'/>
<S>
<![CDATA[
ecnascript:
function initialize () {
if (showCylinderSensorshape == true) .
choicescaleSensor = 0;
cee Chscoscaicionor - Sample pretty-print output 3
i
11>
</Script>
</Transform=>
<ROUTE fromNode="RotatedCylinderSensoi’ fromField="rotation_changed' toNode="CylinderSensorRotationTransform' toField="set rotation'/>
<ROUTE fromNode=NegationScript' fromField="rotationRestore' toNode="RestorationTransform’ toField="rotation'/>
<ROUTE fromNode="HideSensorShapeScript' fromField="choiceScaleSensor' toNode='ScaleSensorSwitch' toField="whichChoice'/>
</ProtoBody>
</ProtoDeclare>
<!-- Example use of this prototype is in ArbitraryAxisCylinderSensorExample. x3d, wrl -->
“NavigationInfo type="EXANMINE" "ANY"/>
<Viewpoint description='click message to view example' position='0 0 8'/>
1-- Redirection text in case a user examines this PROTO file via a 3D browser: -->
<Anchor description="Touch text for example' parameter="target=_blank'
url=""Arbitrary AxisCylinderSensorExamples wrl" "http ://www.web3d.org/x3d/content/examples/course/Arbitrary AxisCylinderSensorExamples. wrl"
"Arbitrary AxisCylinderSensorExamples x3 d" "http ./ www.web3 d.org/z3d/content/examples/cowrse/Arbitrary AxisCylinderSensor Examples x3 d" =
<Shape=
<Appearance=
<Material diffuseColor="0 1 1' emissiveColor="0 1 1'/> L
</Appearance=
<Text string="" ArbitraryAxisCylinderSensorPrototype.wrl”" "is a Prototype (PROTO) definition file." " ""To see an example scene using this new
1sCylinderSensorExample. wrl""=> -

[+ Done 1 @ () verror /0 warning

Stylesheet deconstruction

» A series of versions of X3dToXhtml.xslt are
provided which build up an XSLT stylesheet
= X3dToXhtml-1.xslt through X3dToXhtml-5.xslt




Makefile

.x3d scenes are primary content format

Makefile used for catalog creation and
conversion of various products

» Alternatively could produce an Ant build.xml
Bundled in X3D-Edit distribution

Multiple large Makefiles

= X3D basic examples

» VRML97 Sourcebook examples
= X3D conformance suite

» SAVAGE content archive

606 models
269 models
732models
963 models

avorites  Tools
Qback ~ @ - [ @ [ Foders @

3 Savage - Table of Contents - Microsoft Internet Explorer

Tools  Help.
2 search ) A-PLAa- B-0

AST Foed Wing A Halicopr: | A el fnphibions Whiclee Eislogc:  Euilige

S Soners Bt Cemd Vhicks  Locuine Dfthors Smuhree Eobots Sconrios Shipe Spare Submvries

ol Tool Wepone

Aircrafi Fixed Wing

AW 8B - Harrier - United States Bear - Russia Catalina
E 16 - Fighting Falcon - Turkey F 18 - Blue Angel - United States Jhl Heawy Lift

Idv 22 - Osprey - United States P 3 Orion
Aircrafi Helicapters

AH 1 Super Cobra - United States Cad Copter

CH 53 - United States Helicopter - United States Helixz - Russia
OH 58 D - Kiowa Warrior - United States SE 60 - Seahawl - United States
Aireraft Miscellaneous
Balloon Blimp Zeppelin
Amplibious Vehicles
AAAV ALV LCAC

Dolphin

CHA46 E - Sea Knight - United States

ckess [ ] betp fineb. V. bt v Bso ks
4
Savage
Scenario Authoring and Visualization for Advanced Graphical Environments
The SAV AGE group is building a large arehive of dynamic 3D military models and authoring tools using Extensible 3D (330) graphics.
Zip archive LOtS Of m Od e Is ! | 21 Sections, 104 Chapters, 833 Models | Help

5]




Catalog builder

* Reads all .x3d source files
= Java source

» Checks meta tags for filenames, description

» Builds XML catalog file
» Stylesheet produces output web pages

» Blindingly fast (thousands of pages per minute)
» C:\www.web3d.org\x3d\content\dom

ReferenceDocumentationLayout.java and
LayoutReferenceChaptersPages.xslt

New: X3dToSvg.xslt &

NS
S

3

)
~.

« Starting to produce 2D Scalable Vector
Graphics (SVG) plots of X3D constructs

» Extrusion crossSection now working
= 2D component nodes next

= Actually there are few 2D data structures in X3D

* Related upcoming work in Xj3D

» .svg diagrams as ImageTexture inputs
= .svg layers

® .SVQg screen captures




) Figure15.07ExtrudedCylinder. x3d (X3dTaXhtml) - Mozilla Firefox

File Edit View Go Bockmarks Tools Help
A N ) i
¢ 5O0BEA

¥ ®alc ]

[} MOWES Distance Education, Harnmin... | || Figreds 07ExtrudecCylinderx3d (c... | LI Figure15.07ExtrudedCylinder.x3... | || NPS MOVES Software Licerse ] [%]

E3

<?xml version="1.0" encoding="UTF-8"7?>
<IDCCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.0//EN" "http://www.web3d.org/specifications/x3d-3.0.dtd">

<X3D profile=Tmmerszive' xnlns:xed="http:/www.w3.org/2001/XMLSchema-instance'
xrdnoNamespaceSchemaLocation="http:/www.web3d.org/specifications/x3d-3.0.xad">

<head=
<meta name="filename' content='Figure15.07ExtrudedCylinder x3d'/>
5.7, The VRML 2.0 Sourcebook, Copyright [1997] By Andrea L. Ames, David R. Nadeau,

<meta name="author’ content="Figure 15
and Jolm L. Moreland'/>
<meta nany ranglator' content="Don Birutzman'/>
<meta name="created' content="20 August 2000'/>
<meta name="revized' content='15 September 2002'/>
<meta name='description’ content='An extruded cylinder built using a circular cross section swept along a straight spine.'/>
<meta name="url" content="http://www.web3d.org/x3d/content’examples/Vrml2. 0Sourcebool/Chapterl 5-Extrusion/Figure 1 5.0 7Extru
<meta name="generator’ content='"X3D-Edit. http://wwiv web3d org/x3d/content README. X3D-Edit html'/~
<meta name="license’ content="../../license.html'/>
</head>
<Scene>
<Navigationlufo type=""EXANMINE" "ANY"/>
<Viewpoint description='Extruded cylinder* orientation='1 0 0 -0.4' pogition='0 2.5 6'/>
<Shape=>
<Appearaince=
<Material diffuseColor="0 0.7 1'/=
</Appearance=
<Extrugion creaseAngle='0.785" ¢ Section='1.00 0.00, 0.92-0.38, 0.71 -0.71, 0.38 -0.92, 0.00 -1.00, -0.38 -0.92, -0.71
-0.71,-0.92 -0 -1.00 -0.00, -0.92 0.38, -0.71 0.71, -0.38 0.92, 0.00 1.00, 0.38 0.92, 0.71 0.71, 0.92 0.38, 1.00 0
0.00' gpine='0 -1 0,01 0=
</Shape=

W Extrusion crossSection plotted as SVG

<
[ Done

v

bd

|
L] @ ) 0error /0 wamning

\www. web3d. orgix3dicontent\examples\Vrml2.0Sourcebook\Chapter15-Extrusion\Figure15. 07 Extrud

File Edit Yiew Favorites Tools Hep f,
Qerak - O \ﬂ @ jj /7 Search ‘{\L(Favorites @ vedia & [\{' ; =" - @ g3

: Address ‘@ Cwrww, web 3d . orgix 3dhcontentiexamplesivrml2.0SourcebookYChapter 15-Extrusion'\Figure 15, 07ExrudedCylinder . svg v| Go lirks

(&) Done 4 My Compliter

10



Other utilities, also bundled

« X3dDtdChecker.java

= Converts between transitional, final DTD
« X3dCanonicalizer.java

» Consistent formatting for binary compression

» See X3D Binary Specification for details

» Future work: integrate with CVS on server side
« X3D Scene Authoring Hints

» NPS authoring practices

3 X3D Scene Authoring Hints - Mozilla Firefox

File Edit View Go Bockmarks Took Help

@ D-FOR DO W - M| & 3y €58 fleskimmmearorghan

dSceneauthoringHings. htm! ¥ @ G

{9 | [] examples - Table of Contents ] YRML 2,0 Sourcebok - Table of Can...|| (] Canfor mance - Table of Conterts | [} X3D Scene Autharing Hints | [ savage - Table of Contents

<@4X3D> X3D Scene Authoring Hints WEblm

RecTa 3D

Don Brutzman (brutzman at nps.navy.mil)

A collection of style guidelines and authering tips to improve the quality, consistency and maintainability of X3D scenes.

Authoring | Coordinate Systems

redits | Dates | Help | HTML | Images | Inines/Prototypes | License | meta Taes | Naming Conventions | Seripts | URL Links | Viewpoints

Authoring pract

o Actively fix any X3D-Edit [Error], [Warning] and [Hint] messages in each scene. Allowing errors and warnings to persist, even when apparently harmless, can
magk further problems. [Info] messages are informational and might not need corrective action by the author.

o Keep a local copy of the X3D Specification on your system and refer to it frequently. (Local copies of all current specifications are bundled with X3D-Edit.)
and Spanish. Lhunese, Snslush, Trench, Sserma,

o If a scene depends on having the default value of afield. it is a good practice to enter that default value in your original scene for emphasis. Note. however, that
some optimizers may remove it again.

o Uge the correct final specification DOCTYPE/DTD:

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.0//EN"
"http://www.web3d.org/specifications/x3d-3.0.dtd">

The Transitional X3D DOCTYPE/DTD is used by some tools:

<2xml version="1.0" encoding="UTF-8"2>
[~ Done

L4 @ /b 8error /1 warning

53

11



X3D Tooltips

» Written for X3D-Edit tooltip popups
» Embedded mouse-overs
» Covers all X3D elements and attributes
= Written by NPS students (questions at least)
» Translated into other languages by volunteers

* Note that X3D scene vocabulary itself is
unchanged, only tooltip descriptions vary

File Edit View Go Bockmarks Todls Help
&> S0 EROE-X @ by (658 | 58 flee: v webadargfradcontentxasTaoltps il v @ w [IGb ]
{4 | [ MVES Distance Education, Hamrmin... | [ Figure15.07ExtrudedCylincer.xad (.. | | Figure1507Extudedcylinder.x3d ¢x... | L] X3D Tooltips
-
. .
Extensible 3D (X3D) Tooltips
These tooltips provide summary descriptions and authoring hints for each X3D node (element) and field (attribute). They
provide context-sensitive support for the X3D-Edit authoring tool and will be integrated with the X3D Schema.
Anchor Appearance Are2D ArcClose2D AudioClip Backeround Billboard BooleanFilter BooleanSequencer BooleanToesle BooleanTrigger Box
Circle2D Collision Color Color 1 ColosRGBA Cone connect Contour2D ContourPolyline2D Coordinate  CoordinateDouble
Coordinatell 1 Coordinatell ader CylinderSensor DircctionalLight Disk2D  ElevationGrid EspduTransform EXPORT
ExternProtoDeclare  Extrusion field fieldValue FillProperties Fog FontStyle GeoCoordinate GeoElevationGrid GeoLocation GeoLOD GeoMetadata
GeoOrigin - GeoPositionInterpolator  GeoTouchS GeoViewpoint Group HAnmDisplacer HAnmHumanoid HAnimToint HAmmScgment HAnimSite
head ImageTextwre IMPORT IndexedFaceSet IndexedLmeSet IndexedTnangleFanSet IndexedTnangleSet IndexedTnangleStupSet Inline
IntegerSequencer TnfeserT IS KeySensor LincProperties LineSet LoadSensor LOD Material meta MetadataDouble MetadataFloat
Metadatall MetadataSct MetadataString MovieTexture MultiTexture  MultiTexturcCoordinate  MultiTextureTransform NavigationInfo Normal
N L olator NuwbsCurve NurbsCurvelD NurbsOn ony lator NurbsPatchSurfz NurbsPositions lator  NurbsSet
NurbsSurfaceInterp olator bs face Nurl face NurbsTextureCoordinate NurbsTrimmedSuiface OrientationInterpolator PixelTexture
PlancSensor Pomlicht PomtSet Polyline2D Polypoint2D PositionInterpolator PositionTs lator2D  ProtoBody ProtoDeclare Protol:
Protolnterface imi ReceiverPdu R 1e2D ROUTE Scalulnterpolator Scene Script Shape SignalPdu Sound Sphere SphereSensor
SpotLight StaticGroup String$ t Switch Text TextureBackground TextureCoordinate TextureCoordinateGenerator TextureTransform TimeSensor
TuncTriocer TouchSensor Tiansforn TransmitterPdu TriangleFanSct TriangleSct TriangeSet2D TriangleStripSet  Viewpoint VisibilitySensor  WorldInfo
X3D XviShell
lAnchor is 2 Grouping node that can contain most nodes. Clicking Anchored geometry loads content
t R specified by the wl field. Loaded content completely replaces current content, if parameter is same
Anchor .
[window.
[Hint: insert a Shape node before adding geometry or Appearance.
DEF [DEF ID #*IMPLIED]
[DEF defines a unique ID name for this node, referencable by other nodes.
[Hint: descriptive DEF names improve clarity and help document a model.
USE [USE IDREF #IMPLIED]
[USE means reuse an already DEF-ed node ID, ignoring _all_ other attributes and children.
[Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
|Warning: do NOT include DEF (or any other aftribute values) when using a USE attribute! =
[S+ Dore {4 @ () error /0 warning

12



©X3D Tooltips in ltaliano - Mozilla Firefox

File Edit Yiew Go Bookmarks Tools Help

Extensible 3D (X3D) Tooltips in Italiano

Questi commenti forniscono delle descrizioni riagsuntive e dei consigli utili per ogni nodo (elemento) e campo (attributo)
di X3D. Essi forniscono supporte dipendente dal contesto per lo strumento di sviluppo X3D-Edit e saranne integrati nel
futuro Schema X3D.

Anchor Appearance Are2D ArcClose2D AudioClip Background Billboard BooleanFilter Boolean$ ' BooleanTogele BooleanTrigger Box
Circle2D Collision Color ColorTuterpolator ColorRGBA Conc conneet Contour2D ContourPolyline2D Coordinate CoordinateDouble
CoordinateInterpolator CoordinateInterpolator2D Cylinder CylinderSensor DircctionalLight Disk?D ElevationGrid EspduTransform EXPORT
ExternProtoDeclare Extrusion field fieldValue FillProperties Fog FontStyle GeoCoordinate GeoElevationGrid GeoLocation GeoLOD GeoMetadata
GeoOrizin GeoPusitionnterpolator  GeoTouchs GeoViewpoint Group HAunimDisplacer HAnimHumanoid HAnimToint HAnimScement HAnimSite
head ImageTexture IMPORT IndexedFaceSet IndexcdLineSet IndexedTringleFanSet IndexedTriangleSct IndexcdTriangleStiipSet Inline
IntegerSequencer IntegerTrigver IS KeySensor LincProperties LineSet LoadSensor LOD Material meta MetadataDouble MetadataFloat
Metadataly MetadataSet MetadataString MovieTexture  MultiTexture  MultiTextureCoordinate  MultiTextureTransform NavigationInfo Normal

N lator NurbsCurve NurbsCurve?D NurbsOrientationTnterpolator NurbsP: face NurbsPositionInterpolator NurbsSet
NurbsSurfacelnterpolator Nurk face Nurb face NurbsTextureCoordinate NurbsTrimmedSurface OricntationTnterpolator PixelTexture
PlancScnsor PomntLisht PomtSet Polvline2D Polypomt2D Positionlnterpolator Positionnterpolator2D ProtoBody ProtoDeclare  Protolust:
Protolnterface i ReceiverPdu R 1e2D ROUTE ScaluTnterpolator Scene Script Shape SienalPdu Sound Sphere SphereSensor

SpotLight StaticGroup t Switch Text TextureBackground TextureCoordinate TextureCoordinateGenerator TextureTransform TimeSensor
TuneTrigger TouchSensor Transform TransnutterPdu TrangleFanSet TrangeSet TraneeSet2D TrangleStupSct Viewpoint VisibilitySensor WeorldInfo
X3D XviShell

lAnchor é un nodo di raggruppamento (Grouping) che pué contenere Ia maggior parte di tipi di nodi.

+ Anchor Clifcamln suuna geemetria raggruppata da un Anchor, il contenute specificate dal campo wl viene
caricato.

Suggerimmento: inserire un nodo Shape prima di aggiungere la geometria o un nodo Appearance.

DEF [DEF ID #IMPLIED]

IDEF definisce un nome ID unico per questo nodo. riferibile da altri nodi.

Suggerimento: nomi descrittivi migliorano la chiarezza e aiutano a documentare un modello.

USE [USE IDREF #IMPLIED]

[USE permette di riutilizzare (tramite il suo ID) un nodo precedentemente definito (con DEF), senza bisogne di
indicare tutti gli altri attributi e figli.

e H>-FO0OR S0 - @ (b} [ESS] |8 flessre: www webadorgaccontentyadotipsrtaiia ! ¥ 0 ® G ]
[ MOVES Distance Education, Hammin... || [ Figure15.07ExtrudedCylinder.xad (... | [] Figure15.07ExtrudedCylinder x3d 0C.. | [] X3D Tooltips \ L X3D Tooltips in Italiano \

[ Done 1 @ () verror /0 warning

X3D Tooltips

Many thanks to our contributors and translators.

+ Chinese tooltips: yigi meng of Nanjing Art Institute, Nanjing China.
» English tooltips (primary tooltips document): Don Brutzman and

students of the U.S. Naval Postgraduate School (NPS), Monterey
California USA.

» French tooltips: Antony Beis, Frederic Roussille, Adrien Gruneisen et
Yann Henriet
of Ecole Nationale des Ingenieurs de Tarbes (ENIT), Tarbes France.

» German tooltips: Raimund Dachselt and Johannes Richter of the
Multimedia Technology Group, Dresden University of Technology,
Germany.

+ Italian tooltips: Roberto Ranon of the L'Universita degli Studi di Udine,
Italy.

« Portuguese tooltips: Luciano Pereira Soares of the LaboratOrio de
Sistemas Integraveis, Escola Politécnica - Universidade de Sao Paulo,
Brasil.

* Spanish tooltips: Guadalupe Munoz Martin of University Rey Juan
Carlos, Madrid Espana.
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X3D Tooltips: future work

* More languages — any volunteers?

* Integrating into master X3D schema so that
one big happy documented record exists

License

5 }
L,

9
R

,
&

« We've placed all of our X3D contributions under an
open-source license

= OpenBSD style
* Free for any use, including commercial

= http://c:/www.web3d.org/x3d/content/examples/license.html
* Requirements simple

» Include license, no guarantees

= Prior written permission needed for endorsements
* Rights are retained by authors

» Including possible repurposing, cross licensing
* Further contributions welcome




(lest we forget) X3D Schema

» Written in XML, so same techniques apply
» Specifically written in XML Schema language
« Lists all X3D definitions (in XML syntax)
* nodes (elements)
» fields (attributes)
» data types (simpleTypes)
» node types (complexTypes)

» Possibility: autogenerate an X3D application
using X3D schema and data binding

Y

7
=

,

Extensible Markup Language

XML in 10 Points http://www.w3.0rg/XML/1999/XML-in-10-points

« XML is for structuring data « XML is new, but not that

* XML looks a bit like HTML new

« XML is text, but isn't meant to * XML leads HTML to
be read XHTML

« XML is verbose by design * XML is modular

« XML is a family of « XML is basis for RDF and
technologies the Semantic Web

« XML is license-free,

350+ member companies & institutions _i
in World Wide Web Consortium (W3C) platform Independent and

already understand the business case | Well-supported

15



« XMSF is Web services for all manner of M&S

* A composable set of standards, profiles, and
recommended practices for web-based M&S EXEE

* Foundational precepts: Internet network technologies,
Extensible Markup Language (XML)-based languages,
and service-oriented architectures for simple messaging

+ Enable a new generation of distributed M&S
applications to emerge, develop, interoperate with
tactical systems

* Many easily repeatable exemplars using Web Services

http://www.Moveslnstitute.org/xmsf

59
E’?:)
<3

Web Services “Stack”

¢

Universal Description,
Discovery and Integration
(UDDI) — catalogs

Web Services
Description Language
(WSDL) — methods

Simple Object Access
Protocol (SOAP) — envelope

Any XML (any message here)

Language- and system-independent messaging,
APIs defined and discoverable via XML over the Web




XML Schema-based Binary Compression (XSBC)

« XML encoding for validation benefits
XML schema contains adequate information

* Tokenization of elements, attributes
« Strong data typing of value payloads
* Lossless

More efficient than compressed numeric text

7

Pl

-
NS
=

<3

XML Schema-based Binary Compression (XSBC)

4.2 MB 429MB 85.6 MB 29.8 MB 3.5MB

o (] = (] = (] = (J - 0)
2.16_WB examples parsing speedup
AL mission data "
and telemetry logs A-—\\_ 4'7X 134
- XML -ized Forward Error
Mulliple files text format XML Correction
Schema-based
Original Original Binary relial
text formats, [* text formats . Compression XSBC + zip XSBC, zip
zipped N ' compression compression
‘L_ XML Sehema |
Zipped text Plain text | XML encoding 1 XSBC | Combined i Hamming codes
* Error prone * Error prone \* XML benefits = Tokenization i * Smallest size  Robust transmission
* Matadata is | * Validation . = Strong typing : on noisy, slow links
. separate | = Compressible . = Lossless or * '+ 15% redundancy
originals

Conclusion: XSBC performance already better than zip!

17



X3D Binary

» ISO committee draft specification
» Fast Infoset compression of
= Tokenization of element/attribute names
» Type-specific compression for each data item
» Geometric Compression
» Default: Java3D compression, royalty free

= Pluggable replacement of other algorithms possible
(hence still extensible)

e Future

= W3C Binary XML (if any), XML Encryption + Signature
» Xj3D implementation imminent

5 }
L,

9
R

sonar-visualization project

,
&

* Visualize multipath 3D sonar propagation
» Situational awareness, sensitivity analysis
* Multiple models: path, transmission loss, Py ...
= Operator familiarization, training, experience

» Enhance Tactical Decision Aids (TDAs) for
at-sea operators

» Reachback using Web services messaging,
accessing both computational and data assets

= Open source open standards: Java, X3D, XML




Sonobuoy field
visualization

00:07:39, course 315, b
location -780 780, altitude 100m

SH-60B Seahawk orbit
00:03:57, course 135, pitch 16
location 5772 5228, altitude 191.3m

Tﬁ—

H '\f;

XML web services for METOC data 1 =

R
Temperature vs Depth
* Query panel and
25 30 35 4 4 50 S5 60 66 70 75 80
plotted response
-1000
1800
E 2000
£ 20
iy
— 3500
& Metcast Web Service -4000
[ Son (155 {[soaTemp |1t | — <o
-5000
(B
Metcast Web Service Sound Speed Profile
Speed (mis)
I TR I 400 1425 1450 1475 1600 1620 1550 1575 1600 1626 1850 1075
s J

1000
CO 1800
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2 3000
3500
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XML web services for METOC data 2

» Monitoring initial query/response sequence

TCP Tunnel/Monitor: Tunneling localhost-60 to localhost:8080 Llalx

J Foueros sy 5
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XML web services for METOC data 3

C:\Documents and Setti trator\Desktop\Metcast Ideal xml - Microsoft Internet Explorer.

View Favorites Tools Help 7

© ¥ & @ O search vt Favorites @ Media & (I~

and Idealxml v BGo Links

>

<2xml version="1.0" encoding="UTF-8" 7>
- <MetcostResponse>

e eners Sarygr-side supercomputer response

Zlongitudes- 145,05/ ongirude>
</Location>
- <Soundspeed OTIS_GLOBAL' ‘m/s" levelType="dpth_sf t
SOuntspectl ovalss0:0 7.5 7.5 12.5 17.5 25.0 33.5 40.0 50.0 635 75.0 100.0 125-0 150.0 200.0 300.0 100.0 500.0 600.0 700.0 500.0 900.0 1000.0 1100.0 1200.0 1300.0 1400.0 1500.0 1750.0
000.0 2500.0 3000.0 4000.0 5000.0</SoundSpeedLevels>
<SoundSpeadValues>1533.2368 1533.2837 1533.3651 1533.4594 1533.5604 1533.6907 1533.8578 1534.1521 1534.3506 1535.683 1537.0082 1536.3484 1530.2184 1519.5678 1502.3767
1494.4065 1490.1472 1487.5873 1486.1252 1485.2205 1484.8405 1484.6147 1484.6167 1484.802 1485.142 1485.5953 1486.1825 1486.853 1488.9436 1491.6838 1498.6909 1506.7856
152313649 1541.2067 </SoundspecdValies>
</SoundSpeed:>
<SeawaterTemperature model="OTIS_GLOBAL" units: h_sfc levelUnit:
<SeavaterTemperatureLevels=0.0 2.5 7.5 12.5 17,5 25.0 32:5 40.0 50.0 62.5 75.0 100.0 125.0 1500 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0 1100.0 1200.0 1300.0 1400.0 1500.0
1750.0 2000.0 2500.0 3000.0 4000.0 5000.0</SeavaterTemperatural evels>
<SeawaterTemperature\alues>297.9258 297. 92657 207.92444 297.92657 297.93106 297.9321 207.9453 298.00403 298.0136 298.41357 298.81738 298.3377 295.6533 29157425 285.8262
53,1 1379.62283 278.98135 278.47726 276.0146 277.6101 277.25177 276.9304 376.63718 376.375 276.13318 275.6275 275.2732 274.91203 274.7676 274.56995

373157512 Senmiatermemparatur oAl
</SeawalerTemperature>
- <WindComponent_U model ~"NOGAPS" units~'m/s" levelType~"ht_sfe" levelUnits="m">
<WindComponent_ ULevels>10.0</WindComponent._ULa
E _UValues>-8.  alues>
findcomparet D
<WindComponent \ model="NOGAPS® units="m/s" levelType="Ht_sfc" levelunits="m">
<WindComponent VLevels>10.0</WindComponent. Vievels
alues >~

 Walues>

<IidComponant T
- Zhlgnificantwaverelont model-"WW3_GLOBAL units="m
vels>0.

levelType="surface" levelUnits=

</SignificantWaveHelght>
- <Bathymetry model="ETOPO2" units="m" Referance="hr" Resolution="0.03333333333333333">
<BathymeliyValues>-5327.0 -5373.0 -5386.0 -5342.0 -5273.0 -5223.0 -5214.0 -5214.0 -5219.0 -5262.0 -5311.0 -5318.0 -5254.0 -5135.0 -5004.0 -4920.0 -4922.0 -4972.0 -5017.0 -5052.0 -5089.0 -

.0 -1932.0 -1968.0 -5085.0 -51. 163.0 -5126. 9.0 -3079.0 -3060.0 -5014.0 -5010.0 -5041.
086.0 -5086.0 -5072.0 -50; 0980 -5107.0 -5060.0 -4965.0 -4894.0 ~4901.0 -4972.0 -5049.0 -

[0 5175.0 -
3758:0 -3130.0 -3106.0 -3130.0 -3251.0 -33 3051.0 -5047.0 -5040-0 50240 16870 16350 40010 1909.0 49670 -5039.0 50500 51140 - 49:4 010220 -
391710 403510 40000 2070.0 215510 2161.0 2126.0 2005.0 5006.0 5116.0 3080.0 104-0 2586.0_3305-0 33000 3260.0 33100 32740 3212.0 31900 -3116.0 30 8.0 -

51 T




C:\Documents and Settings\brutzman.NPGS\DesktopiMetcastiMetcastBathymetryTest.wrl E| E| |g|

File  Edit View Favorites Tools  Help

) %] [2] [ Folders b D search & A-F i A-EB @

Address |@ CiiDocuments and Settingsibrutzman, MPGS\DeskkopiMetcastiMetcastBathymetry Test, wrl

:J My Computer

) XMSF Bugtracker - Mozilla Firefox
File Edit View Go Bockmarks Tools Help

¢« 5> S0Q8A0

[ examples - Table o,.. | [} YRML 2.0 Sourcebo,,, | [ XMSF Bugtracker ] X3D Scene Authori., | [] Tools, Animation, A...

\_) i o] m &z a_} @ [ htp:/xchat. movesinstitte, org/bugzillafindex.cai v © Go H@,

[ ArbitrarysxisCylind... | [ NPS MOVES Softwa...| [E

= 7 MEVES

& XMSF Bugtracker e
= Naval Fostgraduate School
Actions Supported projects

» NPS Autonomous Unmanned Vehicle (AUV) Workbench

» Search existing bug reports
» Extensible Modeling and Simulation Framework (XMSF)

« Enter a new bug report
« Summary reports and charts

. . Help references
» Login to an existing account

» Open a new Bugzilla account + Bugzilla Guide
+ Add to Sidebar (Requires Mozilla or ml entation page
Netscape 6) + Bugzilla version 2.18rc2
Enter a bug # or some search terms: * ?\01; I;I;]Llnﬁfgl;ﬁl;ile: :ﬁd(;)ﬁ: men Yorsion System (V). Lisng

\ [Shaw | [Help]

Actions: New | Search | bug # \:’ | Reports | Requests | New Account | Log In

includes issue tracking for SAVAGE archive and our X3D utilities

L4 @ [ 0error /12 warnings

[5& Done
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Results Summary

* Open standards: X3D, XML, XMSF, etc.

« Significant collected capabilities
» Growing every day
= Repeatable

* Open source + commercial compatibility
» So please get started!

Contact %

NS
S

3

)
~.

Don Brutzman

brutzman@nps.navy.mil
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




Naval Postgraduate School (NPS)

« U.S. Navy’s University

« Many curricula, most sciences & engineering
= 2-year masters degrees with thesis
» Ph.D. research

« Joint, allied and civil-service students, faculty
= USN, USMC, USA, USAF:

~1300
= |International student officers: ~350
= Faculty ~300
» Research efforts significant
= FY2004 reimbursables: $100M

NPS MOVES Institute %

NS
S

3

)
~.

Modeling, Virtual Environments & Simulation
» Accredited Master’s and Ph.D. degrees
« Combines computer science, operations

research, and multidisciplinary studies
» Over 70 affiliated faculty

= Typically 30-40 active-duty students on board
* Research agenda
» Grand challenges, 10-year time frame
* Open House: 16-18 August 2005
* http://www.MoveslInstitute.org




