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Web3D Consortium

Founded in 1997 Developing the ISO specification for
Interactive 3D graphics on the Web.

* |nternational

« Non-profit web|3D

« Member-funded CONSORTIUM
 [ndustry group

Our members span business, enterprise, academia,
government and the military

A community of technologists, artists and enterprise




Our Standard: X3D

Interactive Real-time 3D publishing standard for the Web

www.web3d.org

Originated from VRML now in XML
Royalty Free
Open ISO Standard

Evolutionary - 1997 ¢ >
Durable

Interoperable
Multi Platform


http://www.web3d.org/

3D: Scene graph for real-time interactive 3D

X3D graphics provides a system for the storage, retrieval and playback of
real time 3D graphics content embedded in applications, all within an open
architecture to support a wide array of domains and user scenarios.

+ Sy

File Format Run-Time Engine

Real-Time « Web-based ¢ Interactive * Animation ¢ Extensible * Scriptable * Scriptable

Meshes - lights « materials ¢ textures « shaders
Interaction « Animation < Audio/Video




Scene graph for real-time interactive 3D
Delivery of virtual environments over the web

Multiple ISO-ratified encodings
* XML (.x3d)

* Classic VRML (.x3dv)

« Compressed Binary (.x3db)

« JSON

MultlpIeAPIs
- JavaScript
- Java
e C++
- C#
- Python




3D/Virtual Reality/ Augmented Reality

3D is the building blocks for AR/VR/MAR
Use same language for all content display environments

PHYSICAL DIGITAL

Haptics Stereoscopic
viewer

3D printing Augmented Virtual

\ | reality reality




3D: Create once - Run Anywhere

The Web is the platform Plug-in free support on all browsers
with WebGL

X i

Making 3D an ordinary media

| platforms by publishing 3D to the We




eb3D Consortium Goals

Evolve open Web3D based 3D
technologies

Empower 3D/VR Developers Government (LI MY

Industry

Guide Policy Makers

Community

Encourage enterprises and industry to
use open standards and protect their Investments



eb3D standards Adoption
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X3D: A hub for rendering 3D data

Geospatial Simulation

Medical Humanoid Animation
Design VR Technologies

3D Printing Augmented Reality
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The backbone for the new dimensions of 3D!




Web3D ISO Standards

* X3DV3.3-19775

4
L anim e H-Anim - 19774 )<§D
¢ e X3DOM/X3D V4.0



http://www.web3d.org/standards

hat iIs X3D (Extensible) 3D
» Originated from VRML now in XML )<§D

<?xml version="1.0" encoding="utf-8"?> NRIML
<IDOCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.0//EN" L BT L L
"http://www.web3d.org/specifications/x3d-3.0.dtd"> . . .

<X3D version='3.0" profile='Interchange’>
<Scene>
<Transform translation='-2.4 0.2 1.0' rotation='0.0 0.707 0.707 0.9’>
<Shape>
<Sphere radius=10’/>
<Appearance>
<Material diffuseColor='0.0 0.5 1.0’/>
</Appearance>
</Shape>
</Transform>
</Scene>
</X3D>




hat Is X3D (Extensible) 3D ~NRmE

VIRTURL REALITY MODELING LANGUAGE

Large set of nodes for 3D modeling o0V

* Profile and Component structure promotes interoperability
8 Profiles for common use cases X3D Profiles X

35 X3D Components for modular design X3D Components
233 X3D Nodes for every little thing! X3D Nodes

« Implementations on multiple platforms: desktop, mobile, Web

« Domain components - Design, 3D Printing, Medical, o 4
Geospatial, Humanoid Animation, AR and VR g
«.\H\amm
» Multiple open source implementations (X3DOM and X-ite) & oxs AT

x3dom 9:)

Instant 3D the HTML way! J



http://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/profileIndex.html
http://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/componentIndex.html
http://www.web3d.org/documents/specifications/19775-1/V3.3/Part01/nodeIndex.html
http://www.x3dom.org/
http://create3000.de/x_ite/
http://www.web3d.org/what-x3d

D Baseline Profiles

Full includes
, e all defined
Immersive GeoSpatial nodes
including
Interactive NU_RBS’ H-
Inline Anim and
TouchSensor GeoSpatial
Interchange ) ElevationGrid components.
Interchange: supports geometry, Interactive enables Immersive enables full 3D
texturing, basic lighting, and interaction with a 3D graphics and interaction,
animation. There is no run time environment by adding including audio support,
model for rendering, making if various sensor nodes for collision, fog, and scripting.

very easy to use and integrate

1 o user navigation and
into any application

interaction




b3D ISO Documents

X3D File
Encodings

a3d
XML Encoding
DTD, Schema

RTY T
VRML 87
Specification

M3dw IS0 197761
Classic VRML

Encoding

(s l" ]
Document

Object Model

150 14772-2

Recormrmandalions

W

ISO 19776-2

Abstract, AP
Specifications
IS0 19775-1,2

H-Anim

x3db

Scene Access

Binary IS0 19774 Interface (SAl)
Encoding scripting API
for Java

/ KL
4 Encryption,
Authentication

Recommeandalions

IS0 19776-3 Scene Access ISO 19777-2

Interfaca (SAl)
scripting AR
for EcmaScript
IS0 19777 -1

Programming
Language
Bindings




X3D Graphics Standards: Specification Relationships

Computer Graphics

Mixed and Augmented Reality‘l

s
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CONSORTIUM




eb3D: Working Groups Structure

omain Specific working groups provide recommendations to the X3D WG
for ISO Ratification
Working groups open to all members

DESGIN PRINTING HUMANOID

AND SCANNING ANIMATION

X3D

GEOSPATIAL HERITAGE Working

Group

MEDICAL MIXED AUGMETED

REALITY

Web3D Consortium Working Groups

Other Standards Bodies
ISO, W3C, IEEE, OGC, DICOM, KHRONOS

Iwww.web3d.or working-grou sl


http://www.web3d.org/working-groups

Member Benefits

« Join our Web3D Community

« Join our Working Groups to evolve X3D
« Marketing Partners

« Adoption Partners

« Outreach Partners

« Web3D Chapters

«Web3D Fellows Program

Hp:// www.web3d.or member-benefitsl


http://www.web3d.kr/
http://www.web3d.org/about/fellows-program
http://www.web3d.org/member-benefits

eb3D Consortium Membership

rganization: Professional $100
Large  $9,500 Community Free
Standard $3,500
Small $1,500 l www.web3d.org/join I

Membership Benefits:

Marketing Drive Web3D Web3D
Standards Talent Bank
= Promote = Working Group = Access to
products participation Web3D
experts
= Conference = Early access
participation to spec
* Press » Board Seat

partnership

Voting Rights



http://www.web3d.org/join

b Web3D Consortium | Op X

& C  ® www.web3d.org

Log in

I
000

3D

CONSORTIUM

web

Open Standards for Real-Time 3D Communication

NEWS & EVENTS

CREATE X3D PARTICIPATE STANDARDS ABOUT

X3D

X3D Use Cases

www.web3d.org N / e

Visualization

Upcoming Events Web3D Tweets
s IEEE VR 2018 w Republica Catalana %
Web3D2018: Call for Papers 20-22 June I EE E VR 2 0'8
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http://www.web3d.org/
http://www.web3d.org/

hy Extensible 3D (X3D) for HL7?

. ISO-IEC 1977x suite of standards:

. Scene graph data structure for interactive 3D worlds
- Defines rendering and interactions for multiple data types
(points, lines, meshes, volumes) in Profiles
- 24 year history evolved from Inventor and VRML

. Encoded in XML, Binary, JSON, or utf8
. Interface bindings for common languages (JavaScript,
Java, C++, C#, Python,...)




X3D Use Cases for Healthcare ,7

- Presentation of DICOM data, molecules, anatomy
- Pre-operative planning

- CAD models (stents, prostheses)

- 3D Printing

- Patient informed consent

Visualizing geospatial distributions of health data (incident
rates, outcomes, etc)




L7 and X3D Integration Strategies

1. X3D content as payload in HL7
2. HL7 in X3D files (Metadata, namespaces)

3. HL7 and X3D peer applications



http://www.web3d.org/example/3d-printed-heart
https://rawgit.com/VolumeRC/MIRROR4all/master/main.html

1. X3D content as payload in HL7

. X3D payloads are demonstrated for medical applications:

- Volume rendering & DICOM presentation
- Isosurfaces, text, lighting, animations

- Visualization of model databases

- CAD models (stents, prostheses)

- 3D Printing

web|3 D
Consorru




. X3D content as payload in HL7 (Medical Profile)

J
. Medical Component Profile (ISO-IEC 19775)

Provides an open format to exchange polygonal geometry
between medical imaging systems.
Volume Rendering
Uses Geometry and dimensions from DICOM
Images to create a 3D volumetric model
Annotation




Use Cases

RRRORA4all:

,'/

olume Rendering

3D
reconstruction
of a medical
scan from a
series of
DICOM images.

MRI scans:
http://www.kshell.com/p

7

3D Printing

ages/dicom volren/colle

ction001/series03/index.

html

(3dprint.nih.gov) DNA Molecule (SicViz) : VT

NiHe oo

3 PRINT
EXCHANGE

X3D for 3D Printing
Interoperability, Portability,
and Multipurposing

KSHELL: 3D DICOM images presentation

This is a Q-Code for the
URL of a 3D volumetric
image created from DICOM
scans. The URL is
http://www.kshell.com/page
s/dicom_volren/collection00
O/series00/index.html



http://www.web3d.org/
https://rawgit.com/VolumeRC/MIRROR4all/master/main.html
https://rawgit.com/VolumeRC/MIRROR4all/master/main.html
https://rawgit.com/VolumeRC/MIRROR4all/master/main.html
http://www.web3d.org/example/scientific-visualization
http://www.web3d.org/example/3d-printed-heart
http://www.kshell.com/pages/dicom_volren/collection000/series00/index.html
http://www.kshell.com/pages/dicom_volren/collection001/series03/index.html
http://www.web3d.org/example/3d-printed-heart

1. X3D content as payload in HL7 (H-Anim)

« Humanoid Animation (H-Anim: ISO/IEC 19774)
» Feature points match CAESAR and ISO 7250
« Atomically - accurate joints, segments, skin
« Animate with BVH mocap data

* Visualizing:

* Body morphology, growth

* Body mechanics, therapies




“HL7 in X3D

Lossless record information can travel with the 3D

model / interactive world:

. Metadata sets on any node in the scene graph
o Similar strategy to using SNOMED terms w/

X3D models

. In XML encoding:

. Create mixed namespace documents

. use W3C's authentication & encryption




*HL7 iIn X3D ﬁ7

. Metadata sets on any node in the scene graph

<MetadataSet name="DICOM" reference="http://dicom.nema.org">
<MetadataString containerField="value" name="Recognizable Visual Features" value="NO"'>
<MetadataSet containerField="metadata" name="tag">
<MetadataString containerField="value" name="GROUP" value="0028"/>
<MetadataString containerField="value" name="OBJECT" value="0302"/>
</MetadataSet>
</MetadataString>

<MetadataString containerField="value" name="Burned In Annotation" value=""NO™"">
<MetadataSet containerField="metadata" name="tag">
<MetadataString containerField="value" name="GROUP" value="0028"/>
<MetadataString containerField="value" name="OBJECT" value="0301"/>
</MetadataSet>
</MetadataString>
</MetadataSet>



http://dicom.nema.org/

: HL7 + X3D

. Peer integration:
. Patient data lookup from 3D
objects and interaction i ————

Viewpoint
e
Notabons

- Interactive 3D charts from patient = -
data -
« Analytics of high-dimensional data
Including:
o Geo-referenced visualization
o WebServices and sensor streams

SZ130




- HL7 + X3D

« Data driven visualization
Analyzing large, high-dimensional data records

« Tools for mining and interactive analytics on big data

NAVGATION GeoLGATON
’—T VIEW AP| VISUALZATION
Spatiotemporal visualization Number ~ T,
of Tests i'ﬂ Moty o >
; _a

mmmmm




Data Driven Visualt_iq ,

vep

Big Data Visualization Primitive

Time series Distribution Cﬂmﬂl‘l‘ Correlation GeoSpahal‘
Bar Graph Pie Chart Scattered Graph Hit map Map mapping
Stacked Bar Graph Donut Chart Bubble chart Chemoff Face Choropleth map
Time senes Graph Tree map Histogram Star Chart

Visualization library

—
Fb )3 Data-Driven Documents ]

Data source




S b ' 3

= Data Driven Visualization + 30 Heatmap 3D Poiat Grap}
4 Z‘_Il Hi‘f‘»'.y;r’-'f“ K \le.l ;;ﬂ:“hljk:!iu'l

« 3D Map

\
+ 3D Chart '

« 3D Pie Chart
0 Treemup
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orward

ldentify Projects and Partners for Integration Strateaies
® Partnership Strategies

® Liaison agreements and MoU,

e Membership
e \Working Group collaborations
e Member inreach
e Feasibility study, Implementation profiles
Pilot projects




Join the Web3D Team

3

CONSORTIUM

web

Make open 3D standards
work for you!
www.web3d.org/join

WWW.Web3D.org

Upcoming Events:

Webh3D 2018 Conference

20-22 June 2018, Poznan, Poland

SIGGRAPH 2018
12-16 August, Vancouver, USA

Contact:
Anita Havele, Executive Director
anita.havele@web3d.org

Nicholas Polys, Virginia Tech
npolys@vt.edu



http://www.web3d2018.org/
s2018.siggraph.org
mailto:anita.havele@web3d.org
mailto:npolys@vt.edu
http://www.web3d.org/join

X3D For ALL

3D

CONSORTIUM

web

Join us to Build the Future of 3D

Visit us at: www.web3d.org Web3D Consortium

- . 650 Castro Street Suite #120-490
To Join: www.web3d.org/join Mountain View, CA 94041
Email: anita.Havele@web3d.org Phone: +1 248 342 7662



http://www.web3d.org/
http://www.web3d.org/join

