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Many Formats but Few StandardsMany Formats but Few Standards

An Overview of X3D and related formats
• Current State of the Art
• 3D for the Web
• 3D for Documents
• 3D for Applications
• 3D Production Pipelines for web viewing
• Web3D - Get Involved



3D graphics3D graphics
Animation Animation 
User interactionUser interaction--sensors allow users to interact withsensors allow users to interact with

scene; scene; trigger events events 
Video and Video and SpatializedSpatialized audioaudio
NavigationNavigation--a model for navigationa model for navigation
Programmable Programmable shadersshaders -- work with work with GPUsGPUs
3D and Cube Map Textures 3D and Cube Map Textures -- texturing the inside oftexturing the inside of

something. something. 
ScriptingScripting--user created code (user created code (egeg. . JavascriptJavascript))
UserUser--defined extensions defined extensions -- prototypesprototypes

X3D X3D -- Animated, Interactive 3D GraphicsAnimated, Interactive 3D Graphics



The Web3D ConsortiumThe Web3D Consortium

X3D – Third Generation Web3D Standard

• Started in 1995 with VRML1
• VRML2 or VRML97 Second Generation
• X3D NOW and In the forseable future

• Liaisons to other consortia encourage new ideas, concepts and 
features, reduce useless reinventing of the wheel 



X3D X3D –– Third Generation Web3D Third Generation Web3D 
StandardStandard

• Extensible – profiles are adaptable in size and functionality
• Tightly integrated with XML - .wrl and .xml encodings

Extension
Framework

Extension framework to 
implement and distribute future

components and profiles

Interchange

Interactive
Immersive

Small download,
Supports geometry, texturing, and basic 

lighting and animation

Adds sensors and some lights – enough 
for most Web3D applications today,

Adopted by MPEG-4
Adds scripting and VR capabilities,
upgrade path for VRML97 content



Hardware IndependentHardware Independent



X3D FeaturesX3D Features

XML IntegratedXML Integrated
ComponentizedComponentized
ExtensibleExtensible

Real Time Real Time 
ProfiledProfiled
Conformance Conformance 
ISO 1977X familyISO 1977X family--
RoyaltyRoyalty--freefree



X3D Ancillary Support:X3D Ancillary Support:
• Encodings supported

• XML
• VRML Classic
• Binary compressed

• File formats supported
• jpg, png, gif, cgm
• wav, midi
• GeoSpatial reference frames

• Protocols
• http
• Distributed Interactive Simulation (DIS)

• Languages
• Java (optional)
• ECMAScript (required)
• Preliminary work on C/C++ bindings

• Graphics 
• NURBS, Shaders



The ISO StandardThe ISO Standard
for 3D on the Webfor 3D on the Web

“X3D enables the communication of real-
time 3D across networks 

and XML-based web services”

Shared 
between 

applications

Shared 
between 
systems

Shared 
world
wide

Lasts the 
Test of
Time Royalty-free

Open source



Components and 
Profiles

Components and 
Profiles

Vendor ExtensionsVendor Extensions

Vendor ExtensionsVendor Extensions
Arbitrary but necessary mods for specific 

market needs 

Standardized Extension 
Mechanisms

X3DX3D

VRML 1VRML 1

VRML97VRML97Distribute a 3D 
Scene Graph

1997 2004 20051994

Bring the Scene 
Graph to Life

2006

Deploy 3D 
Applications

The Road to X3DThe Road to X3D

X3D Rev 1X3D Rev 1

Shaders
CAD

Physics
Effects
Layers

Production
Value



Data and charts courtesy of Viveka Weiley, ping.com.au

The X3D ZeitgeistThe X3D Zeitgeist



X3D X3D -- The Technology of a 3D StandardThe Technology of a 3D Standard

• Real-time 3D scene graph
• Meshes, lights, materials, textures, shaders
• Integrated video, audio
• Animation
• Interaction
• Behaviors
• Scripts
• Application programming interfaces



X3D X3D -- What is its strength?What is its strength?
• Archival 3D standard

• 3D Data which requires significant resources to obtain and are 
needed for reference purposes

• Anatomy
• Molecular structure (e.g., drug discovery, med research)
• Terrain 

• GIS layers
• Astronomical data

• High value long usability products
• Spacecraft, aircraft, buildings, automobiles

• Web Services
• Natively encoded for the semantic web



X3D for the WebX3D for the Web

• Lightweight plug-ins for browsers
• FLUX™ Player, Xj3D ™, Octaga ™, BS Contact ™

• Visual integration with existing web browsers (IE)
• Data integration with standard web infrastructure (XML)
• An open way to build on-line “worlds,” 3D documents

• Highly scalable
• Interoperable
• Open to experimentation



International Industry AdoptionInternational Industry Adoption



Tool Independent WorkflowTool Independent Workflow
Content 

Authoring
Robust ISO 
Standards

Rich Media 3D
Applications+ =

X3D
& VRML
X3D

& VRML

+ X3D Browser & 
Scene tools

3ds max3ds max

BlenderBlender

MayaMaya

Wings3DWings3D

ModoModo



X3D Production PipelinesX3D Production Pipelines
DCC Tools Publishing

Tools

FLUX 
Studio
FLUX 
Studio

Players/Viewers

3DS Max3DS Max

UnrealUnreal

MayaMaya

KMLKML

ColladaCollada

File Formats

Wire 
Fusion
Wire 

Fusion

Converters

Export

Generate

FLUXFLUX

Xj3DXj3D

WirefusionWirefusion

ContactContact

OctagaOctaga

Web 
Servers
Web 

Servers

Publish



Interactive MarketingInteractive Marketing



Architecture and Urban PlanningArchitecture and Urban Planning



GeographyGeography



Industry and EngineeringIndustry and Engineering

• Siemens
• E-Commerce process integration with SAP 

R/3 
• German Mining

• Virtual training
• E-learning

• Volkswagen
• factory process simulation



Automotive IndustryAutomotive Industry



Mobiles and Mobiles and PDAsPDAs



““State of the ArtState of the Art”” Rich MediaRich Media

• Real-time Shaders
• Lighting and Shadows
• Real-time Physics
• Stereoscopic Rendering
• Standalone or web plug-in

• Xj3D, IE, Firefox, Opera,Safari



Authoring Virtual Human Authoring Virtual Human 
Mentors & ActorsMentors & Actors

• The Need:
• Lifelike Human Tutors enhance motivation and retention in e-Learning
• Up to 93% of human communication is non-verbal (Koneya & Barbour)

• The Problem:
• Character Animation is expensive to create and edit

• The Solution:
• Use Web3D’s X3D and H-Anim standards to provide libraries of reusable, 

interchangeable Virtual Humans, Behaviors, and Simulation Objects
• Vcommunicator® Authoring Tool provides automated, multi-lingual lip-sync 

plus rapid composition of gestures and object interactions



VcommunicatorVcommunicator®® StudioStudio

• Rapid composition and animation of interactive scenarios
• 40 reusable characters; 100s of composable behaviors

Language & Culture

Equipment Operation



X3D for DocumentsX3D for Documents

Applications:
• Technical publishing
• Sales documents
• Education
• Maintenance manuals
• Project execution
• Entertainment
• Game manuals



X3D for DocumentsX3D for Documents
• Octaga Player Acrobat plug-in for Windows

- displays X3D models embedded in PDF document

• X3D content embedded in PDF as annotation

• Octaga PDF Reference document for PDF syntax

• Textual content can be linked to 3D content through hyper-links

• More info at www.octaga.com



X3D within X3D within Oil and Gas industryOil and Gas industry



Octaga Production PipelineOctaga Production Pipeline
Preproduction Visual Design Interaction/SFX

• Converting and 
importing CAD models in 
different formats to 3D 
studio Max. 
• Setting up 3D scene 
with all CAD models. 
• Polygon reduction. 
Combination of redrawing 
and the use of polygon 
reduction before and after 
model import. 
• Design of additional 
models not provided by 
customer.

• Adding environment –
landscape/seascape, 
skydome, fish, trees, 
other details.
• Adding textures and 
materials to all 3D 
geometry.
• Setting up lights and 
rendering to texture.
• Animating the scene. 
• Preparing scene for 
Octaga Interaction 
Framework.
• Octaga Exporter.

• Octaga Interaction 
Framework. 
• Setting up chapters and 
scenes according to 
storyboard.
• Adding camerapaths.
• Linking animations and 
camerapaths to buttons 
and clickable objects.
• SFX – Animated 
textures, pixelshaders, 
advanced fog and 
backgrounds, particles 
for fire, rain, etc. 



The Solution: Interactive Web 3DThe Solution: Interactive Web 3D

• A Web-based X3D 
application was deployed 
within the lunar study team

• X3D browser plug-ins 
enable the user to see the 
application embedded in an 
web page annotated with 
data specific to each scene

• Straightforward UI elements 
eliminate learning curve

Heads Up Display Controls

Data overlaid on globe features

Transparent orbit plane

Landing site

Time markers 
(24 hrs ea.)

Coplanar day

Map scene links to a different 
world for each landing site

Stored views look at the orbit 
edge-on





Partnerships are path to progressPartnerships are path to progress

• The hardest parts of the technical infrastructure are already 
proven possible

• Siggraph support
• Web3D X3D specifications
• W3C Recommendations
• OpenGIS Consortium (OGC) specifications
• Simulation Interoperability Standards Organization (SISO) 

standards
• Open Management Group (OMG) approaches
• Khronos Collada and OpenGL specifications



X3D Earth:  what is itX3D Earth:  what is it

• X3D model of Earth
• Publicly available terrain datasets
• Publicly available imagery
• X3D Geospatial Component
• Linkable locations for any place
• Provide hooks for 3D models
• Open standards, extensions and process



Web3D 2007 SymposiumWeb3D 2007 Symposium

• 15-18 April 2007
• University of Perugia, Umbria, Italy
• Sponsored by ACM SIGGRAPH

• in cooperation with EuroGraphics, Web3D
• http://www.web3d.org/web3d2007

http://www.web3d.org/web3d2007


Topics of interestTopics of interest DeadlinesDeadlines
• 3D Graphics for PDAs, cell 

phones
• Innovative 3D graphics 

applications and integration with 
Web standards

• User interface, interaction 
methods in real-time virtual 
environments

• High-performance 3D for 
distributed environments

• Animated humanoids, characters

• Full papers December 4
• Short papers December 4
• Tutorial proposals December 4
• Workshop proposals December 4


