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Who are we

An International, non-profit, member funded, standards development organization

Developing the ISO specification X3D for interactive 3D graphics on the Web

Our members span from academia, research, industry, government, and professionals

3D

CONSORTIUM

A community of technologists, artists and enterprise

web

WWW.Web3D.org
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Data from different domains have to Coexist

Mash up 3D data across domains
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X3D: Create once - Run Anywhere <)<SD>

The Web is the platform

All browsers
All platforms

Making 3D an
ordinary media
by publishing
3D to the Web

web | 3D
EoNSoRG
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6D

We are laying the foundatlon

Geospatial Simulation
Mec}ical Humanoid Animation
Desuqn . VR Technologies
3D Printing Augmented Reality
&Scanning

The backbone for the new dimensions of 3D!
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Industry Standards unify communities

web|3D

CONSORTIUM

O OGC

Open Geospatial Consortium, Inc.

W

W3C deppaueeswee KHRCONOS

§DICOM 174

Digital Imaging and Cor INTERNATIONAL

web|3D
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What is X3D (Extensible) 3D )<3D

Originated from VRML, X3D is an ISO standardized specification for

interactive 3D graphics. NRITL
VIRTUAL REALITY MODELING LANGUAGE

A File Format and Runtime API (Javascript, Java, ...) . . .

Multiple encodings (file formats): XML, VRML, JSON, based on the

same abstract scengraph model KSD -

Includes shaders, animation, interaction, geometry, texturing, lighting,
camera ®
,/ A

Extensible - Capabilities added through scripting and node prototyping. \Hlamm

HUMANOID
ANIMATION
WORKING GROUP
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What is X3D (Extensible) 3D

* Large set of nodes for 3D modeling NRITL
. . . VIRTURL REALITY MODELING LANGUAGE
* Profile and Component structure promotes interoperability . . .
* Implementations on multiple platforms: deskiop, mobile, Web
* Domain components - Design, 3D Printing, Medical, Geospatial, - K;D :
Humanoid Animation, AR and VR
* Multiple open source implementations (X3DOM and X-ite) ,0«/‘
\Hlamm
(\ ‘\ \\OI‘KINGGROUP
O\'

lwww.weﬁid.grq/wha’r-x:ﬁ l X3d0m

Instant 3D the HTML | SIGGRAPH 2018 | Vancouver
nstan e way!



http://www.x3dom.org/
http://create3000.de/x_ite/
http://www.web3d.org/what-x3d

* Long Term Stability
* Visualization

e Performance

* Integration

 Data Management

* Real-time Interactivity
o Security

e Ease of Use
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http://examples.x3dom.org/volren/volrenOpacityTestTF_aorta.xhtml

Strengths of X3D

An international ISO royalty-free open standard

Robust open source implementations

Hardware and Software agnostic

Bring data from different sources and publish on different platforms
A layer above webGL/OpenGL

Web Authors vs Graphics Programmers

Enterprise solutions

A welcoming open community (x3d-public@web3d.org)

web‘3D
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X3D Capabilities XD

- ) Hi r.'P°' i Volume Rendering Oculus
Drilling Rig Progressive Loading S—u ort
Animation, interaction, Happy Buddha C_ELIassroom

sha(jows. details

3D Printing
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https://examples.x3dom.org/binaryGeo/oilrig_demo/index.html
https://examples.x3dom.org/binaryGeo/oilrig_demo/index.html
https://examples.x3dom.org/binaryGeo/oilrig_demo/index.html
https://examples.x3dom.org/Demos/ClassroomVR/classroom-rift.html
https://examples.x3dom.org/Demos/ClassroomVR/classroom-rift.html
https://examples.x3dom.org/Demos/ClassroomVR/classroom-rift.html
https://examples.x3dom.org/pop-pg13/happy.html
https://examples.x3dom.org/pop-pg13/happy.html
https://examples.x3dom.org/pop-pg13/happy.html
https://rawgit.com/VolumeRC/MIRROR4all/master/main.html
https://rawgit.com/VolumeRC/MIRROR4all/master/main.html
https://3dprint.nih.gov/

Web3D members are making this <)<5D>
happen
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http://www.web3d.org/about/members#om_2011
http://www.web3d.org/about/members#om_2092
http://www.web3d.org/about/members#om_1094
http://www.web3d.org/about/members#om_1095
http://www.web3d.org/about/members#om_1096
http://www.web3d.org/about/members#om_2094
http://www.web3d.org/about/members#om_1097
http://www.web3d.org/about/members#om_1098
http://www.web3d.org/about/members#om_1103
http://www.web3d.org/about/members#om_1100
http://www.web3d.org/about/members#om_1091
http://www.web3d.org/about/members#om_1766
http://www.web3d.org/about/members#om_1990
http://www.web3d.org/about/members#om_1877
http://www.web3d.org/about/members#om_1101
http://www.web3d.org/about/members#om_1102
http://www.web3d.org/about/members#om_1090

<X3D> Adoption
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web 3D * Too many to list them all!
COORTII SIGGRAPH 2018 | Vancouver




Mission
Interoperability: Converge standards
Portability: Industry Support
Durability: stands the test of time

Web|3D
oRSo
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Web3D... VR++

... Online Evolution ...

X3D

SIGGRAPH 2018 BOF
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2017-2018 News

X_ITE library updated

Deployed in X3D examples archive

X3DOM support for Gltf and WebVR

New Castle3D X3D Game Engine release

H-ANIM 2.0 under ISO-IEC ballot

3D Print Exchange (NIH, Navy) upgrades to Drupal 8
New Scanning initiatives and vendor support



3D on the Web

Engines access access worlds by url

e Stand-alone Plug-ins in Web browsers
e Native WebGL in mobile browsers

o X3DOM
o X_ITE
o GearVR
e GlItf 2.0 support (PBR) All HVID platforms!
e WebVR
e X3DOM

e GearVR



VR on the Web

Engines access worlds by url

All HMD platforms!
WebVR
X3DOM
GearVR



WebVR

With X3DOM Javascript library
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X3DOM

Johannes Behr, Timo Sturm

Fraunhofer IGD



GearVR

Mitch Williams, Samsung



Web3D Standards Roadmap 3D

)6[) [Indevelopment ] In Planning

Standards Development 2018 Q2 2019 2020

(" Discussions with Autodesk
Autodesk — 3DPDF Netfabb
Blender support 2018

\_ HL7 partnership release

a

3D Printing/Scanning | X3D printing and scanning support
Workflows and tools

X3D Native Support
Autodesk, Maya,
Rhino, Blender, Unity

Maya and Rhino Support

Exploit X3D capabilities for universal

visualization Metadata in design and
printing of physical parts.

€

VR, AR, MR, xR [ Extend X3D to support full range of mixed and augmented
reality

Full In-b
ull In-browser [ Full integration with HTML, WebVR

HL7, 3DBP, 3DPDF
Interoperability WG - DICOM, STEP, ISO, IEEE

Standards [ H-Anim - DIS ] X3D V4.0 X3D v4.1
development

SIGGRAPH 2018 | Vancouver




X3D Graphics Standards: Specification Relationships

Computer Graphics

| ‘Mixed and Augmented Reallty‘

Abstract {
Rafurerice Reference Model ;  (MAR) Reference Model :
Models (CGRM) 11072 ' 'f.iﬂfc_lfofg_ o
| | X3D va4.1
| |
Humanoid X3D Graphics I
Functional | | Animation (H-Anim) Architecture SR L,
Specifications 19774 19775-1 55 ‘ GL Transmission I
\ Hends, feet, fece, motion capture | | Unified Object Mode! for X3D . ' Format (gITF) 2.0 | '
3 DN AR Rtttk ek
xan_",v4 0
FESim S ==Y
File Encodings | X3DDOM | AID ML
and Interfaces : integration | Encoding c
———————————— 19776-1
A 4
HTMLS and ClassicVRML
Document Object < Encoding x3dv
Model (DOM) 19776-2
o X3D CBE
ecurity:
Authentication A .Compressefi x3db
> 2 | Binary Encoding
Encryption, etc. | 19776-3
- |
e —
— Efficient XML |, ||~ X3DEBE |
[ 1s0/1EC Web3D Standard Interchange (EXI) 1._: Efficient | -exi
Compression : | Binary Encoding :.x3dc ?
I W3C Recommendation I | { 19776-4 |
«—— References ... : _________ N
T | X3DISON | .
nned, Propose | i 1.json
___________ Encoding I x3dj ?
23 September 2017 19776-5 |

X3D Scene Access
Interface (SAI)
19775-2

6.02
X3D ECMAScript ECMAScript 5.1
«—{ Language Binding 5 (JavaScript)
19777-1 - 1SO/IEC 16262: 2011
X3DJava Jjava Java Language
«—{ Language Binding | class Specification
: 19777-2 .jar version 8: 2014
: { Ak iS_D_(gAI_)-C_ __: C Language
:< : Language Binding ;—c »|  Specification
| e 19777-3 | 1SO/IEC 5899:2011
: E_ _xEE(_sME#"n C++ Language
:‘ | Language Bmdmg <PP | Specification
i 19777-4 : ISO/IEC 14882:2014
| e Ca s S
| | XsD(sAaC# | C# Language
e -: Language Binding ——»| Specifications
| 197775 : ISO/IEC 23270:2006
\ "xsp (-S;ITFy;I;.»;" Python Language
“ -1 Language Binding 1L> Reference
: 19777-6 ! python.org, NumPy

Example
Instances

HTML pages
containing X3D

model files

Compressed
glTF shapes

Scripts and
applications



Specification design process for new capabilities

Define use cases of
general interest
covering key tasks

¥

Examine author
workflows for
content creation

¥

Determine X3D
technical capabilities
for visual rendering,
3D printing, and

3D scanning

Implement and Evaluate

F 3

F 3

Compare Alternatives

F 3

A 4

!

New, additional
X3D representation -
is needed

Add new node/field,
default values match
current capabilities

i

Survey whether
another standard
already exists

¥

Existing, available
X3D representations
usable or adaptable

»

—T

Node interface
hierarchy additions,
or modified to match

Additional

e Memory footprint

e Computational complexity

e Hardware/software
implementations

considerations

F 3

Update X3D
file encodings and
language bindings

t

Update X3D QA
quality assurance,
schemas, DTD,
appinfo, tooltips

1

Specification prose
in github archive
defining new X3D
nodes, fields, types
and 3D semantics

________ v

iDetermine if new
'example scenes or
| SRC compression
imodifications are
also needed

|
|
e e e e

Revised: 15 Janvary 2017



HTML5 Open Web Arch

* Harmonization of ID linkages and event models, HTML DOM and X3D -
Composition with Cascading Style Sheets (CSS) « Compatibility + usage of
Scalable Vector Graphics (SVG) « Accessibility, annotations, internationalization
(I18N), etc. « X3D as presentation layer compatible with Semantic Web ¢ Linkage
of hybrid model data (MOST)

Some aspects are standardization, others simply aligning best practices.



X3D version 4, HTML5/DOM

* Inline, ExternalShape: glITFmodel
* Physically Based Materials: gITF
» Advanced lighting model
« Shadows and reflections

* Cloud-based, offline rendering



X3D version 4.1, VR/AR/MAR

» Co-develop 3.1 to immediately follow completion of X3D v4.0
* WeDbVR as baseline capability set
« Composing see-through/360 video, high-definition, green screen, etc.

* Push “settled issues” to X3D v4.0, defer final WebVR support to v4.1



X3D xR

Augmented & Mixed Reality

e Web3D Members develop ISO-IEC reference model (jointly with MPEG)

e Web3D Consortium Special Interest group

o German and Korean members

o Specified nodes for optical and video see-through AR
e X3D nodes proposed:

o CalibratedBackground, TrackedObiject,...



Object Model for X3D: Creation, Autogeneration

Existing X3D
Specifications

for inputOnly,
outputOnly fields

appinfo annotations

v : xsd xml Xslt
Specification prose Autogenerate X3D
defining new X3D Object Model for specification annexes

» X3D XML Sch » >
nodes, fields, types el X3D (OM4X3D) e File encodings
and 3D semantics (annotated) e Language bindings
v___-json &

h 4
X3D file encoding
standards updated

x3d .x3dv .x3db etc.

X3D XML DTD,
X3D Schematron

Y

X3D language
binding specs
updated: .js .java
(TODO .cpp/.cs .py)

.dtd, .sch .xml .xslt

Manually built,
TODO autogenerate

Autogenerate X3D Scene
Access Interface (SAl)
open-source code

e Java X3DJSAIL vl

'e HTML5 DOM?
io C++/C#

X3D Unified Object Model (X3DUOM)




Audio

White paper: Strateqgies for Improved Sound Support in X3D

W3C Audio Working Group

« Web Audio, Web Midi, Web Audio Processing: Use Cases
and Requirements
« MediaStream Processing API

Audio shaders/scripts in combination with configurable
pipeline? Use of audio in annotations


http://www.web3d.org/sites/default/files/attachment/node/2230/edit/X3Dv4StrategiesToImproveSoundComponent2017November9.pdf
https://www.w3.org/2011/audio/

Humanoid Animation (HAnim) + Medical

New HanimDraft International Standards (DIS) available online! ¢
HanimArchitecture (skeleton, skin, hands and feet, precise naming) ¢
HanimMotion Animation (e.g. mocap, BVH conversion) « Tool updates expected
by SIGGRAPH Vancouver, August 2018

Medical Working Group also meets regularly ¢ Liaisons with DICOM imaging,
Health Level 7 (HL7), etc. « Diverse applications and uses

» Shared strategy: suitable for archival Electronic Health Records (EHR) °
Metadata and annotations, security, compression, ontologies, standards



New Opportunities @ Web3D Consortlum

e X3D v4 for HTML5/DOM and family of
Web Standards.

e X3D v4.1 for Mixed Augmented Reality
(MAR).

e JSON Encoding.

e C#, C++, C language bindings.

e Python language binding.

e Inlining formats and referencing fragments: gITF and
Physically Based Materials

e Advanced lighting and rendering techniques, shadows,
projective texture mapping, etc.

e Advanced audio.

e Semantic 3D using Semantic Web Standards.

e Digital Publishing and EPUB standard.

HAnim Motion Animation and
working towards Medical Records
support.

Cultural and Natural Heritage.

3D Printing

3D Scanning

Demonstration videos
Import/export support.

X3D Wish List items
VR Hackathons.
Web3D Conferences



Join Us!

e Many opportunities for professional development and
recognition.

e Great community to share and learn with.

e Stable process that lets good content stay relevant
indefinitely.

e Bringing 3D into enterprise business models and everyday
website design.

e Unlocking 3D graphics everywhere.
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CONSORTIUM

X3D Anywhere

www.web3d.org/join

Join us to Build the Future of 3D

Contact: Web3D Consortium

650 Castro Street Suite #120-490
Mountain View, CA 94041
Email: Anita.Havele@web3d.org Phone: +1 248 342 7662

Anita Havele, Executive Director
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