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Scope & Outline

Web3D Community

3D Print Exchanges

Workflows & Roundtrips

Enterprise scale (Mmarc Petit, EDF)

e Discussion
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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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medical scanning platforms
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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!
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Mission
Interoperability: Converge standards
Portability: Industry Support
Durability: stands the test of time

Web|3D
oRSo
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X3D: The Greatest Common Denominator

e Portability: multiple tools, workflows,
and delivery platforms
e Interoperability: sharing & Accessibility

e Durability: ISO-IEC recognition,
Standards harmonization | i
. Community: Web3 D Consorti u m ’ S although of course the challenge that is simultaneous

i International Community

Acquisition Storage Services 3D Visualization
::} |ll‘:'<'> 3D Printing
Extensible 3D (X3D)




X3D Enterprise Case Studies

e CAD publishing

o Elphel - STEP to X3D pipeline
o CADExchanger

e Presentation of Scanning Data
o Photogrammetry - Point Cloud to X3D pipeline
o LIDAR - Las2X3D by Virginia Tech
e Print Exchanges
o NIH: 3dprint.nih.gov
o NPS: ModelExchange.nps.edu
o Native printer support: CURA, NetFabb, Shapeways
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https://community.elphel.com/3d+map/viewer.html?path=1502241339_511232&ver=v1&rating=5
http://www.cadexchanger.com
https://community.elphel.com/3d+map/viewer.html?path=1502241339_511232&ver=v1&rating=5
http://metagrid2.sv.vt.edu/~npolys/Fusality_Fall2017/home.html
http://3dprint.nih.gov
http://modelexchange.nps.edu

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
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NIH 3D Printing / 3DMD scanning

€ 8 Seare | Mpsidintahgodacore 2ipeats :
NIH 3D Print Exchange
Cyborg Beast (Original Design) .
Creighton Lab by b

Model ID 3DPX.000524

Statement
The Creighton Universi iade the Cyborg
o make. 3 nt of
¢ our group is con v
2 (RB #13-16909) o identiy benefit o
- Unive se:
D, Dimitrios Katsav
8 STA, FAISS, John
O, Mar Petrykowski', Adz 1, Nicole

W 008 i s s % e - o x B connzorasan x e - o x

EXTRAS  ATTRGLTION  HOW TO PRI | GENERALINFORNATION

Bes:@ DOWNLOAD &,

€ = C [[@ Secur | hitps/3dprintihgou/discove/3dpx 0012 % i € C [ @ Seare | hips/Adprintaigov/disover/ 200

DORYV in functional single ventricle heart disease s/p Fontan COMPLEX OF A B21 CHICKEN MHC CLASS | MOLECULE AND A 10MER

CHICKEN PEPTIDE
Kevin Gralewski Qe

acuk

Model ID 30PX-001267

Model ID 3DPX-009522

Category Proteins, Macromolecules and Viruses

IPELDETALS  GENERAL INFORMATION

Protein Data Bank ID 2YEZ

Keyword(s)
MMUNE S

cannal dofect intermupled IV Fontan
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DOD Print Exchange

A 3D Print Exchange on Drupal 8 for DOD makers@!



web/3D

X3D Design, Printing, and
Scanning Working Group

Vince Marchetti, KShell
Co-Chair Web3D Consortium
3D Design, Printing, and Scanning (3DPS)
Working Group



3D Scanning : ovcia to X3D and
the Web - e—

Mesh reconstruction from scanned point cloud
Rendered with X ITE X3D Browser
Download Archimedes9.x3d X3D file [49 MB]

ARCHIMEDES

http://www.kshell.com/pages/archimede
sf/index9.html



http://www.kshell.com/pages/archimedes/index9.html
http://www.kshell.com/pages/archimedes/index9.html

X3D Scanning, Visualization, and 3D

ey

Steinbichler
Comet 5 optical
scanner

Printing Workflow

a Meshlab

Open Source
Software

SHAPEII -

3D Printing S
Service oo

oo Q7

Cura software
for desktop
3D printers

3D on the
Web

"> x3dom

—
X_ITE
browser

‘‘‘‘‘‘‘‘‘‘‘




Workflow for X3D Scene creation from
3D Scan data

a Meshlab

Point Cloud Editing Construct

* Decimation

* Scaling MeSh from
*  Position Point Cloud

* QOrientation

—» X3D

Geometry

<6u><’>D>

X3D-Edit 3.3
apen-source X3D Graphics authoring —>

X3D template k
scene

* Material
 Metadata

* Navigation

merge
with
XSLT




X3D Use Case:
CAD Publishing



el.com/x3d/index. i 3d/x3d_model_files/x3d/NC393-M2260-CS-ASSY.x3d ¥r
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NC393-M2260-CS-AS
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Publish CAD Data on
Web for Customers
and Suppliers

Elphel Inc.
Salt Lake City, Utah, USA
https://www.elphel.com

Leverage open source
software, X3D/X3DOM, and
commercial CAD design
application to publish CAD
assembly models on any web
browser.


https://community.elphel.com/x3d/index.html?animate&model=/x3d/x3d_model_files/x3d/NC393-M2260-CS-ASSY.x3d
https://community.elphel.com/x3d/index.html?animate&model=/x3d/x3d_model_files/x3d/NC393-M2260-CS-ASSY.x3d

@ https://community.elphel.com X X e

> C | @ Secure
Apps [FJ Science i Listen

EEE

| ht ity.elphel.com/x3d/ind i odel=/x3d/x3d_model_files/x3d/NC393-M2260-CS-ASSY.x3d Y

—— [ o o B oo |
18-31 -

Live: 90.3 W... SlewPro Programmi... Other Bookmarks

Bidirectional Javascript
calls between 3D scene and
HTMLS5 Ul elements allows
interactive inspection and
viewing of assembly and
internal parts.

Integration of X3D
scenegraph and
HTML5 DOM allows
scripting with common
web application
frameworks.



3Di --- "intelligent 3D”
Touch sensitive 3D parts allow linking to
descriptive Wiki pages. |

e & C | & Secure | httpsy//wikielphel.com/wiki/Elphel_camera_parts_0393-11 *| O
Science i Listen Live: 90.3 W... ] SlewPro Programmi.. 5 Other Bookmarks.

& htpsijcommunityelphel.cor X
> C [ secure| i i \_model_files/x3d/N s-As.. % | O ®

SlewPro Programmi... 5 Other Bookmarks
Page Discussion Road  View source View history | Search ElphelWiki

oz e [ B oo B
s M Elphel camera parts 0393-11

0353-96-01 - 0383-18-31 - Elphel NC393 series camera parts
= i
[ csors R oo B s )
= e it
[ csoo B owxo B Feeied ot 1.1 b i (5B

== 310393-11-01A - Heat frame for 103934 and 103898 PCBA, Rev "A"
Whatinks here 4 0393-11.01 - Hoat frame for 103934 and 103898 PCBA, Fev 8"

Apps [ Science | Listen Live: 903 W..

osssoe0 [Rflf osesesor | Relatedchanges 5 0383-11-01C - Hoat frame for 10303A-C and 103898 PCBA, Rev
— Special pages 603931104 - Cooling fan enclosure
oosscoier ] oo |8 o in 8 0383-11-10- CPU heat piete
90393-11-10A - CPU heat pate, Rev"A"
100200111 - Power suply heat sk
R 11 0383-11-11A - Power supply heat sink, Rev *A"
- 12 0393-11-12 - Heatsink for m.2 2260 SSD (Eyesis)
osss00218 |+ |
0393-11 - heat parts
oss300228 8
cosooan [ 0393-11-01 - Heat frame for 10393A and 103898 PCBA
Machined extusion, T4, .
osesozet |8
osss001 ||
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Workflow: as detailed in Elphel Blog X3D assemblies

from any CAD

\
Engineering Design Application M
VariCAD running in Linux Desktop
STEP
export file

Code resources are released
with GPL v3 license by Elphel
Inc.

Public Git Repository

STEP -> X3D
conversion

h’ > x3D filesP J

A

Loaded from server by
web browser HTTP calls

FreeCAD open

source

o HTML

application;

Python e

scripting x3dom

HTML 5 web page
X3dom JavaScript library


https://blog.elphel.com/2015/12/x3d-assemblies-from-any-cad/
https://blog.elphel.com/2015/12/x3d-assemblies-from-any-cad/
https://git.elphel.com/Elphel/freecad_x3d

X3D Use Case:
CAD Assembly Animation

Vince Marchetti, KShell
Co-Chair Web3D Consortium
3D Design, Printing, and Scanning (3DPS)
Working Group

web ‘ 3D
CONSORTIUM



Animated Assembly & Disassembly with X3D & HTML 5

Combining:
* Detailed rendering of CAD assembly
model

* Declarative X3D programming of
assembly motion sequence.
* Integration with HTML5 Ul Controls

http://www.kshell.com/pages/spindle_valve



http://www.kshell.com/pages/spindle_valve

Workflow and Data Flow for X3D Animated Assembly Model on web page

7,
SolidWorks

CAD Application

'

STEP AP 203 file ]——>

SPRI STEP — X3D

web application

http://spri.kshell.com

'

X3D file
. geometry
. assembly

Web Page

<‘><8D>
X3D-Edit 3.3

open-source X3D Graphics authoring

Material

Navigation
Lighting
Animation

X3D file

X3D

HTML

Ul Controls
» gliders

Javascript + WebGL
X3D browser

x3dom

Instant 3D the HTML way!

N

»

-

-

-

Served from HTTP Server



http://spri.kshell.com/

EDF - Marc Petit



XD

Las 2 X3D

Virginia Tech: landscape scanning
https://vimeo.com/visionarium2018
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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

SIGGRAPH 2018 | Vancouver


http://www.web3d.org/
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