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Using X3D With S1000D

Charles P. Lamb
Consultant

E-mail: Clamb@acm.org
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What is X3D?

A file format and runtime architecture for interactive 3D graphics

• Open ISO standard

• XML and other encodings

• Scene graph for objects -- event graph for animation and interaction

• Successor to VRML

• Proposed for inclusion in HTML5

• Extensible

• Texture mapping and various lighting models

• Embedded ECMAScript and external APIs
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T
h

is
 d

o
c
u
m

e
n
t 
a
n
d
 i
ts

 c
o
n
te

n
t 

is
 t
h
e
 p

ro
p
e
rt

y
 o

f 
th

e
 S

1
0
0
0
D

 C
o
u
n
c
il.

It
 s

h
a
ll 

n
o
t 

b
e
 c

o
m

m
u

n
ic

a
te

d
 t
o
 a

n
y
 t

h
ir
d
 p

a
rt

y
 w

it
h
o
u
t 

th
e
 o

w
n
e
r’
s
 w

ri
tt

e
n
 c

o
n
s
e
n
t 

. 
©

 A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d

.

S1000D Council & Steering Committee Report (S1000D User Forum 2018) 3

X3D specifications “honeycomb” diagram



T
h

is
 d

o
c
u
m

e
n
t 
a
n
d
 i
ts

 c
o
n
te

n
t 

is
 t
h
e
 p

ro
p
e
rt

y
 o

f 
th

e
 S

1
0
0
0
D

 C
o
u
n
c
il.

It
 s

h
a
ll 

n
o
t 

b
e
 c

o
m

m
u

n
ic

a
te

d
 t
o
 a

n
y
 t

h
ir
d
 p

a
rt

y
 w

it
h
o
u
t 

th
e
 o

w
n
e
r’
s
 w

ri
tt

e
n
 c

o
n
s
e
n
t 

. 
©

 A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d

.

S1000D Council & Steering Committee Report (S1000D User Forum 2018) 4



T
h

is
 d

o
c
u
m

e
n
t 
a
n
d
 i
ts

 c
o
n
te

n
t 

is
 t
h
e
 p

ro
p
e
rt

y
 o

f 
th

e
 S

1
0
0
0
D

 C
o
u
n
c
il.

It
 s

h
a
ll 

n
o
t 

b
e
 c

o
m

m
u

n
ic

a
te

d
 t
o
 a

n
y
 t

h
ir
d
 p

a
rt

y
 w

it
h
o
u
t 

th
e
 o

w
n
e
r’
s
 w

ri
tt

e
n
 c

o
n
s
e
n
t 

. 
©

 A
ll 

ri
g

h
ts

 r
e
s
e
rv

e
d

.

X3D Browsers

Commercial, free, and open source browsers 

• Stand-alone programs for Windows, Mac-OS, and various UNIX-like 
operating systems.

• Web browser plugins for Internet Explorer, Chrome, and Firefox.

• X3DOM, X_ITE 

 Open source and free

 Embed X3D in HTML

 No plugin required
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X3D File Formats

• XML

• Classic VRML 

• Compressed Binary

• JSON (not yet standard)
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X3D External APIs

• ECMAScript (JavaScript)

• Java

• Others in progress
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X3D Object Structure

<Scene>

<Shape>

<Box size=”1 1 1”/>

<IndexedFaceSet coordIndex='0 2 6 -1 3 4 8 7 …

<Coordinate point='0.0 0.174 0.003 0.0 …

</IndexedFaceSet>

<Appearance>

<Material diffusecolor=”0.1 0.5 1”/>

</Appearance>

</Shape>

</Scene>
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Other X3D Concepts

<Viewpoint> Sets viewpoint, transition, and navigation parameters

<Anchor> Allows linking—both external and internal
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Use Single X3D File For What With S1000D?

• For object geometry only?

• Object appearance and lighting?

• Animation?

• Interaction?
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What Does an ICN Refer To?

• Geometry of object, appearance, and lighting and single effect.

• Geometry of object, appearance, and lighting but no effects. Effect 
framework and details generated from Data Module and incorporated 
at run time.

• The above plus framework for effects. Effect details generated from 
Data Module and incorporated at run time.

• The above plus all effect details. Selection of active effect done from 
Data Module at run time.
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Coding screen tip / rollover (DM)
ICN Metadata File
<icnObject icnObjectIdent="part022" 

icnObjectTitle="SEAT"/>

Data Module
<multimediaObject infoEntityIdent="ICN....">

<parameter parameterident="part022" 

parameterValue="screentip: SEAT" />

</multimediaobject>

or
<multimediaObject infoEntityIdent="ICN....">

<hotspot applicationStructureIdent="part022" 

hotspotTitle="SEAT" />

</multimediaobject>
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Coding screen tip / rollover (X3D)

<!-- code to turn screen tip off and on -->

<Text DEF='part022Label' string='"SEAT"'>

<TouchSensor DEF='part022Sensor' />   

description='Frame1'/>

<IndexedFaceSet DEF='part022'...>
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Coding Link (DM)
ICN Metadata File
<icnObject icnObjectIdent="part022">

<internalRef internalRefId=”par-29”/>

<icnObject/>

Data Module
<multimediaObject infoEntityIdent="ICN....">

<parameter parameterident="part022" parameterValue="link: par-

29" />

</multimediaobject>

or
<multimediaObject infoEntityIdent="ICN....">

<hotspot applicationStructureIdent="part022">

<internalRef=”par-29”/>

</hotspot>

</multimediaobject>
S1000D Council & Steering Committee Report (S1000D User Forum 2018) 14
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Coding Link (X3D)

X3D embedded in HTML

<Anchor url=”#par-29”/>

<IndexedFaceSet DEF='part022'...>

</Anchor>

X3D not embedded in HTML

<Anchor url=”file:DMfilename.htm#par-29”/>

<IndexedFaceSet DEF='part022'...>

</Anchor>

S1000D Council & Steering Committee Report (S1000D User Forum 2018) 15
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Coding animation (DM)
ICN Metadata File
<icnObject icnObjectIdent="part022"/>

<icnSourceFiles icnSourceFileType=”irft51”>

<refs>

<externalPubRef>

<externalPubRefIdent>

<externalPubCode>animation1

</externalPubCode>

</externalPubRefIdent>

</externalPubRef>

</refs>

</icnSourceFile>
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Coding animation (DM) (continued)

Data Module
<multimediaObject infoEntityIdent="ICN....">

<parameter parameterident="part022" 

parameterValue="anim: animation1" />

</multimediaobject>
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Coding Animation (X3D)

Change

<timeSensor DEF=”frontWheel” enabled=”false”/>

to

<timeSensor DEF=”frontWheel” enabled=”true”/>

Or just insert pre-written animation code into model object.
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Resources

Examples: Clamb.name/S1000D

My email: Clamb@acm.org

Web 3D consortium: web3d.org
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Thank you
for your attention!

Questions?


