X3D Graphics for Web Authors

Chapter 2

Geometry 1: Primitive Shapes

Dorothy in Oz: “Toto, I've a feeling we’re not in Kansas anymore.”
—L. Frank Baum, Wizard of Oz, 1939
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Chapter Overview



Overview: Geometry 1, Primitive Shapes

Common pattern for Shape nodes
e Shape contains geometry node
* Appearance and Material nodes
Five nodes for primitive geometry
* Box, Cone, Cylinder, Sphere, Text
* Text node is flat, not extruded
* FontStyle modifies Text node parameters

X3D tooltips and specification are helpful to use
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Shape and geometry

Shape nodes can contain a single geometry node
* For example, one of the five geometry primitive nodes

e Alternatively contains a more-advanced geometry node
* Chapter 2: Geometric primitives
e Chapter 6: Points Lines and Polygon nodes
* Chapter 10: Geometry2D nodes
e Chapter 13: Triangle nodes
Shape nodes can also contain an Appearance node
* Which in turn contains a Material node for coloring

e Covered in Chapter 3

3D oD,

CONSORTIUM

web




Geometry Primitives

MANO:
X3D!

Primitives are simple geometric constructs
Shape, geometry, Appearance, Material pattern

Browsers decide implementation details, including
tessellation (polygon count) and thus quality |
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Common field: solid

In 3D graphics, all triangles have 2 sides
* Graphics term: backface culling only draws front sides

The solid field defines whether a geometry node
has an inside or not, with a default value of true
» solid="true' means do not render (draw) the inside
» solid='false' means render both inside and outside

This approach reduces the number of polygons
needing to be drawn, thus improving performance

Confusing if user gets lost inside invisible geometry

 Hint: set solid="false' to draw both sides 3D
web|3D
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Common field: solid

To see an example of 'solid' geometry, rotate the
GeometryPrimitives.x3d scene by 180 degrees

* Once rotated, the first four shapes remain visible, but
the Text node disappears

* This is because solid="true'by default, so the reverse
side of text is not drawn by default
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Shape parent with geometry child

<Shape> _ Shape must be parent node, can
L= only hold one geometry node
P Appearance and Material nodes
</Shape> define colors, transparency, etc.
e eradus=175|  Primitives have simple dimensions
PR » Typical volume ~1 m radius
el All units are in meters
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Box node

Six-sided rectangular parallelpiped
* meaning: not necessarily a cube, but it can be
* Three non-zero non-negative size dimensions for x y z

Centered at local origin
size field has X3D data type SFVec3f<$“>
* SF Vec = Single-field vector ——
* array length of 0 or 1 only f
» 3f = 3 floating-point values ="
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=?¥ml version="1.0" encoding="UTF-8"?>

<IDOCTYPE X3P PUBLIC "I3Q//Web3D//DTD E3D 3.1//EN" "http://www,wsbid.org/specifications/=x3d-3.

<¥3D profile='Immersive' wversion='3.1' xmlns:xsd='"http://wuw.w3.org/2001/ZML3chema-instance'

xzd:nollamespaceichemalocation="hetp://www. veb3d. org/specifications/x3d-3.

- <head:>

<meta content='Box.x3d' nams='title'/:

<meta content='EBox geometric primitive node.' nams='description'/>

<meta content='Leonard Daly' nams='greator'/:=

<meta content='1l January 2007' nam=='created' />

<meta content='2Z7 March 2007' nams='modified'/ />

<meta content='http://X3dGraphics.com' nams='reference'/>

<meta content='http://www.web3id.org/x3d/content/examples/help.html' nams='reference'/>

<meta content='Copyright Don Brutzman and Leonard Daly 2007' namse='rights'/:>

<meta content='X3D bhook, X3D graphics, X3D-Edit, http://www.x3dGraphics.com' nams='subjscy

<meta nam=='identifier'
content="http://X3dGraphics.com/examples/X3dForTebAuthors/Chapter02-GeometryPrimitives/Box.x3d' /=

<meta content='X3D-Edit, https://savage.nps.=sdu/X3D-Edit' nams='generator'/:>

<meta content='../license.html' nam=='licenses'/>
o </ head>
=l <Sceness
<Background skvColor='1 1 1'/>
7qi i i or i i an=" 74 1 ¢ ition="'— 2 2 1 " A
<Viewpoint description='Book View' position 1.81 3.12 2.59 1 Edit Box ['x|
orientation='-0.747 -0.624 -0.231 1.05'/> .
- <Zhape>
<Box size='1 2 3'/> DEF‘I@}| | -
- <Appearance: ¥j30 Viewer w
<Material/= USE(}
- </ Appearance:
- </ 3hape=
L </Scene> containerField
—_<_fX3D> |:|
25:26 NS
|2 |3 |
3 [ QK H Cancel H Help ]
° Gl €| 4 @ | € |Book view ~|




3 X3D Tooltips - Mozilla Firefox
Fie Edt View Hstory Bookmarks Tools GUtll Help

e - ¢ it e - M % & 4 @ %0 hitp://www.web3d.org/x3d/content/X3dToottips.html#Box

® Box Box is a geometry node.

‘ Hint: insert a Shape node before adding geometry or Appearance.
A [DEF ID #IMPLIED]
DEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]

USE means reuse an already DEF-ed node ID, ignoring _all other attributes and children.

Hint: USEing other geometry (instead of duplicating nodes) can improve performance.

‘Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

[size: accessType initializeOnly, type SFVec3f CDATA "2 2 2"]

size X y Z In meters.

Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

[solid: accessType initializeOnly, type SFBool (true|false) "true"]

Setting solid true means draw only one side of polygons (backface culling on), setting solid false means draw both
sides of polygons (backface culling off).

Warning: default value true can completely hide geometry if viewed from wrong side!

‘Warning: solid false not supported in VRML97.

el [containerField: NMTOKEN "geometry"]

containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children
Group, proxy Shape. contamerField attribute 1s only supported in XML encoding of X3D scenes.

[class CDATA #IMPLIED]

class 1s a space-separated list of classes, reserved for use by XML stylesheets. class attribute 1s only supported in
XML encoding of X3D scenes.

top help credits



http://www.web3d.org/x3d/content/X3dTooltips.html#Box

Cone node

Circular bottomRadius A

non-zero non-negative
height above bottom

Centered at local origin  heignt

Can hide different parts
 side='false' +z

o bottom='false’ - |

Set side='false' (for bottom only) defines a flat circle



e Cone.x3d x| =l

¥ Cone.x3d - Editor : E'E'
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=?xml version="1.0" encoding="UTF-5"?>

<IDOCTYPE X3P PUBLIC "I3CQ//Web3D//DTD E3D 3.1//EN" "http://www.web3d.org/specifications/x3d-3.1.dcd">
| <¥3D profile='Immersive' wversion='3.1' zmlns:zsd='http://www.w3.org/2001/XMLSchema—instance"
xad:inollamespaceSchemalocation="http://www,. webid.org/specifications/x3d-3.1.x3d"' »

=] <head:>

<meta content='Cone.x3d' nams='title'/ />

I

OH v¥ w

<meta content='Cone geomsetric primitive node.' nams='description' /=
<meta content='Leonard Daly and Don Brutzman' nams='gcreator'/:>
“<meta content='1l January Z007' nam=s='greated' />
<meta content='2§ December 2007' namse='modifisd' /=
<meta content='http://X3dGraphics.com' nams='reference' />
<meta content='http://www.webid.org/=x3d/content/examples/help.html' name='reference' />
<meta content='Copyright Don Brutzman and Leonard Daly Z007' nam=s='rights'/ />
<meta content='X3D book, E3D graphics, H3D-Edit, http://www.x3dGraphics.com' nams='subject'/>
<meta name='identifier'
content='http://E3dGraphics.com/examples/E3dForWebiuthors/ Chapter0Z-GeometryPrimitives/ Cone . x3d" /=
<meta content='X3D-Edit, https://savage.nps.cdu/E3ID-Edit' nams='gensrator'/:»

x|

<meta content='../license.html' nam=='license'/ > _ -
- </ heads=
=] <Scenss DEF| ™
<Background skvyColor='1 1 1'/>
<Viewpoint description='Side View' position="0 0 4"/> USE ©
<Viewpoint description='Book View' orientation='-1 0 0 0.&£8' position='D 1.11 1.9
[ <Shape> contanerField
<Cone bottom='true' bottomBadius='1' height='1' side='true'/>
[=] <Appearance: T &| [
<Materiall> Fonio e 5 hotton
= </ Appearance:
- </Shape> bottomR.adius |1 |
- </ Soene s .
heght |1 |
side
2568 |[INS 7 solid
Cone.x3d | ok ||cancel|| Hep |
VO[] &] 4[5 ¢ |scevew ~| » |8 AFBNK[ £ [ < [sce.. <] » [#] i
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% X3D Tooltips - Mozilla Firefox
Hle Edit View History Bookmarks Tools GuUtil!

Help

@ - [ =M B & g %0 http://www.web3d.org/x3d/content/X3dTooltips.html#Cone

top help credits

4 Cone

Cone is a geometry node.
Hint: insert a Shape node before adding geometry or Appearance.

DEF

[DEF ID #IMPLIED]
DEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]

USE means reuse an already DEF-ed node ID, ignoring _all other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
‘Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

height

[height: accessType initializeOnly, type SFFloat CDATA "2"]
Size in meters.
‘Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

(bottomRadins

[bottomRadius: accessType initializeOnly, type SFFloat CDATA "'1'"]
Size in meters.
‘Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

[side: accessType initializeOnly, type SFBool (true|false) "true']
'Whether to draw sides (other inside faces are not drawn).
'Warning: cannot be changed after initial creation.

(bottom

[bottom: accessType initializeOnly, type SFBool (true|false) "true']
‘Whether to draw bottom (other inside faces are not drawn).
‘Warning: cannot be changed after initial creation.

[solid: accessType initializeOnly, type SFBool (true|false) "true'"]

Setting solid true means draw only one side of polygons (backface culling on), setting solid false means draw both
sides of polygons (backface culling off).

‘Warning: default value true can completely hide geometry if viewed from wrong side!

‘Warning: solid false not supported in VRML97.

containerField

[containerField: NMTOKEN "geometry']
containerField 1s the field-label prefix indicating relationship to parent node. Examples: geometry Box, children
Group, proxy Shape. containerField attribute is only supported in XML encoding of X3D scenes.

[class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in
XML encoding of X3D scenes.




Cylinder node

Right-angle cylinder with top and bottom caps
non-zero non-negative height above bottom

Circular radius

Centered at local origin &

Can hide different parts
* side="false'
e top="false'
» bottom="false'

he

ight

A

height / 2

side

+X

bottom
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<?xml version="1.0" encoding="UTF-8"?>

xsd:nollamespaceichemalocation="http://wvuw. veh3d. org/specifications/x3d-3.1.xsd' >
- <head:>

<meta content='Cylinder.x3d' nam=s='title'/>

<meta content='Cylinder geometric primitive node.' namse='description' />

<meta content='Leonard Dalvy and Don Brutzman' nams='creator'/:>

<meta content='1l January 2007' nams='cgreated' />

<meta content='2§& December 2007' name='modified'/>

<meta content='http://X3dGraphics.com' name='reference' />

<meta content='Copvright Don Brutzman and Leconard Dalvy Z007' nams='rights'/ /=
<mera nams='identifier'

<meta content='X3iD-Edit, https://savage.nps.edu/E3D-Edit' nams='gensrator' />
<meta content='../license.html' name='license'/>

- </ head=>

[ <dcene>

<Background skyColor='1 1 1'/=>

- <Zhape>

<Cwv¥linder bottom='true' radius='2' side='true' solid='false' top='false'i4
- <Appearances
<Material/>
u </ Appearance:>
F </ 3hape>

F </Scene>

_<_H X3D=

24:81 ||INS

¥jaD Viewer

<I!DOCTYPE X3D PUBLIC "ISOQ//Web3D//DTD E3D 3.1//EN" "http://www.wsb3d.org/specifications/=x3d-3.1.dcd">

<¥3D profile='Immersive' version='3.1' xmlns:xsd='hctp://vuw.w3.org/2001/XMLSchema—instance!

<meta content='http://wvow.wveb3dd.org/x3d/content/examples/ help.html' name='reference' />

<meta content='E3D book, X3D graphics, X3D-Edit, http://www.x3dGraphics.com' nams='subie

Hj3D Viewer

OB €A (& < [pookven -] > |F] b [F5]SS

<Viewpoint description='Book View' orientation='-1 0. 0 0.&8' position='0 2.2 4.83'/>

content='http://E3dGraphics. com/examples/X3dForTebAuthors/Chapter02-GeometryPrimitives/Cylinder . x3d' />

¥ Edit Cylinder

DEF @ | |

USE
containerField
[l
-
bottom
4l height |2 |

radiuis |2 |
side
solid [
top [

CYlinder.x3d & |9p| €| A || € |Book view ~|

| K ||Cancel|| Help |




3 X3D Tooltips - Mozilla Firefox
File Edit View History Bookmarks Tools
@ - - @ -l @

& Cylinder

Gutil

Help

@ %0 http://www.web3d.org/x3d/content/X3dTooltips.htmi# Cylinder

Cylinder is a geometry node.
Hint: insert a Shape node before adding geometry or Appearance.

DEF

[DEF ID #IMPLIED]
DEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]

USE means reuse an already DEF-ed node ID, ignoring _all other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
‘Warning: do NOT include DEF (or any other attnibute values) when using a USE attribute!

[height: accessType initializeOnly, type SFFloat CDATA '2"]
Size in meters.
‘Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

radius

[radius: accessType initializeOnly, type SFFloat CDATA "1"]
Size in meters.
‘Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

[top: accessType initializeOnly, type SFBool (true|false) "true']
‘Whether to draw top (inside faces are never drawn).
‘Warning: cannot be changed after initial creation.

[side: accessType initializeOnly, type SFBool (true|false) "true"]
‘Whether to draw sides (inside faces are never drawn).
‘Warning: cannot be changed after initial creation.

(bottom

[bottom: accessType initializeOnly, type SFBool (true|false) 'true']
'Whether to draw bottom (inside faces are never drawn).
‘Warning: cannot be changed after initial creation.

[solid: accessType initializeOnly, type SFBool (true|false) "true"]

Setting solid true means draw only one side of polygons (backface culling on), setting solid false means draw both
sides of polygons (backface culling off).

‘Warning: default value true can completely hide geometry if viewed from wrong side!

‘Warning: solid false not supported in VRML97.

[containerField: NMTOKEN '"geometry"]
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children
Group, proxy Shape. containerField attribute is only supported in XML encoding of X3D scenes.

[class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in
XML encoding of X3D scenes.




Sphere node

texture seam

Circular radius A e

-
- -

Centered at local origin
e phi and theta are implicit :
* not defined by author . "

= B S = th E't a l|II 2 Pl
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i phere ] il
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e Sphere.x3d X]
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<?xml version="1.0" encoding="UTF-S"?>

<I1DOCTYPE X3D PUBLIC "I30//Web3D//DTD X3D 3.1//EN" "http://wuww.web3d.org/specifications/

<¥3D profile='Immersive' wversion='3.1' xmlns:xsd='http://vuw.w3 . org/2001/XML3chema-instar
x3d:nolamespacedchemalocation="http://www.weh3id.org/specifications/x3d-3.1.x=sd'>

- <head:>

<meta content='Sphere.x3d' nams='title'/>

<meta content='3phere geometric primitive node.' nams='description'/:

<meta content='Leonard Daly and Don Brutzman' nams='creator'/:

<meta content='1 January 2007' nam=='created' />

<meta content='23 March 2007' name='modified'/>

<meta content='http://X3dGraphics.com' nams='reference'/:>

<meta content='http://vvw.web3d.org/x3d/content/examples/help.html' nam=s='reference’,

<meta content='Copyright Don Brutzman and Leonard Daly 2007' namse='rights'/:>

<meta content='X3D bhook, X3D graphics, X3D-Edit, http://www.x3dGraphics.com' nams='sy
‘ ’ ’ O €A <|2 |8 AEHBS

<meta name='identifier!

content='http://X3dGraphics.com/examp les/ I3dForWebAuthors/ Chapter0Z-GeometryPrimicives/ Sphere.x3d' /=
<meta content='X3D-Edit, https://savage.nps.=du/X3D-Edit' nams='gensrator'/>

<meta content='../licenss.html' nams='licenss'/>
= </ head:>
=] <Ioenss
<Background skvColor='1 1 1'/= w Edit Sphe
<Viewpoint description='Book WView' orientation='0 0 1 0' position='0 0 3'/>
- <Zhape> -
<Sphere/> DEF | |
- <Appearance>
<Material/> LSE E}
= </ Appearance:
L </ Shape> Xj3D Viewer =
[| </Scenex containerField
—_<HX3D>
24:16 |INS ]
— —
radius |1 |
solid

| oK ||Car1ce| || Help |

Sphere‘XBd S| €A 0| € |Book view ~| &
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% X3D Tooltips - Mozilla Firefox
He Edit View History Bookmarks Tools GUtill
@ ~ A

Help

@ O [ @ K0 hittp:/fwww.web3d.org/x 3d/content/X3dToolups.htmi#Sphere

top help credits

L Sphere

Sphere is a geometry node.
Hint: insert a Shape node before adding geometry or Appearance.

DEF

[DEF ID #IMPLIED]
DEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]
USE means reuse an already DEF-ed node ID, ignoring _all  other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.

do NOT include DEF (or any other attribute values) when using a USE attribute!

radius

[radius: accessType initializeOnly, type SFFloat CDATA "1"]
Size in meters.
simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

[solid: accessType initializeOnly, type SFBool (true|false) "true']
Setting solid true means draw only one side of polygons (backface culling on), setting solid false means draw both
sides of polygons (backface culling off).

default value true can completely hide geometry if viewed from wrong side!

solid false not supported in VRML97.

confainerField

[containerField: NMTOKEN "geometry"]
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children
Group, proxy Shape. containerField attribute is only supported in XML encoding of X3D scenes.

[class CDATA #IMPLIED]
class 1s a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in
XML encoding of X3D scenes.

top help credits




Text node

Produce readable flat, 2D text strings in X3D world

string field is MFString array of “quoted strings”
 Each “quoted string” appears on a separate line

length field is MFFloat array of lengths for each line
* Can shrink or stretch size of each line if needed

maxExtent is maximum length for al

Note characters have no 3D depth
* Flat when viewed from alongside

* Not viewable from behind unless
solid="false’

 Hint: use Billboard to face user

substring lines

hello
X3D!
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<?xml wversion="1.0" encoding="UTF-3"?:
<!DOCTYPE X3D PUBLIC "IS0//Webh3D//DTD XE3D 3.1//EN" "http://www.web3d.org/specifications/x3d-3.
<¥3D profile='Tmmersive’

version='3.1" wmlns:xsd='"http://www.w3.org/ 2001/ XMLSchema-instance'

1.dcd">

wad:nolamespaceSchemalocation="http: //www. web3d.org/specifications/x3d-3.1.xsd' >

<head>

<meta content='Text.x3d' name='title'/:>

<meta content='Simple Text node: hello E3ID!' name='description'/>

<meta content='Don Brutzman' nams='creator'/:

<meta content='25 March 2005' names='created'/>

<meta content='29 December 2007' name='modified'/>

<meta content='Copyvright (¢) Don Brutzman and Len Daly, 2Z005' name='rights' />

<meta name='identifier’
content="http://X3dGraphics.com/examples/X3dForebAuthors/Chapter0Z -GeometryPrimitiv

<meta content='X3D-Edit, https://savage.nps.edu/X3D-Edit' names='generator'/ >
<meta content='../license.html' nam=='license'/>

</ heads=

<Jcensx

<Background skvyColor='1 1 1'/>

<Viewpoint description='Default View' position='0 0 3'/>

<Viewpoint description='Book View' position='0.89 -1.11 2.33'/:=

- <Zhape=>
E% <Text DEF='DefaultText' string='"hello" "X3D!"'>

<FontStyle DEF='CenteredFontStyle' Jjustcify='"MIDDLE"™ "MIDDLE"' />
- </ Texts>
= I <Appearances>

<Material DEF='DefaultMaterial' ambisentIntensity='0.2' diffuseColor='.2 |.2 .2' emisg
= </ Appearance:>
- </Shape>
- </3cenes
—_{HXSD}

23D Viewer =
[4] |

25:1 NS

Text.

hello
X3D!

x3d | 1@ 215 < Iocmtrven 5 B AIES

W Edit T

XjaD Viewer

O P €A <~ > | aES
=

DEF ® |DefaultText |

USE O

"hello™ "X 30!

length |

maxExtent |D

solid

| oK ||Cancel|| Help |
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- @ o =S O @ |0 http://www.web3d.org/x3d/content/X3dTooltips.html# Text ~| | ([G-

L3 Text

Text is a geometry node that can contain a FontStyle node.
Hint: insert a Shape node before adding geometry or Appearance. You can also substitute a type-matched
Protolnstance.

IDEF

[DEF ID #IMPLIED]
DEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]

USE means reuse an already DEF-ed node ID, ignoring all other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
‘Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

string

[string: accessType inputQutput, type MFString CDATA #IMPLIED)]

Single or multiple string values to present as Text.

Hint: Strings can have multiple values, so separate each string by quote marks

Hint: Strings can contain quote marks by first escaping them with a backslash example: "say \"hello\" please"

Hint: many XML tools substitute XML character references automatically if needed (like &#38; for & or &#34; for

IT)-

[length: accessType inputOutput, type MFFloat CDATA #IMPLIED]
Array of length values for each text string in the local coordinate system. Each string is stretched or compressed to
fit.

maxExtent

[maxExtent: accessType inputOutput, type SFFloat CDATA "0.0"]
Limits/compresses all text strings if max string length is longer than maxExtent, as measured in local coordinate
system.

[solid: accessType initializeOnly, type SFBool (true|false) "true']

Setting solid true means draw only one side of polygons (backface culling on), setting solid false means draw both
sides of polygons (backface culling off).

‘Warning: default value true can completely hide geometry if viewed from wrong side!

‘Warning: solid false not supported in VRML97.

lineBounds

[lineBounds: accessType outputOnly, type MFVec2f CDATA #IMPLIED]
Array of 2D bounding box values for each line of text in the local coordinate system.

textBounds

[textBounds: accessType outputOnly, type SFVec2f CDATA #IMPLIED]
2D bounding box value for all lines of text in the local coordinate system.

confainerField

[containerField: NMTOKEN "geometry"]
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children
Group, proxy Shape. containerField attribute is only supported in XML encoding of X3D scenes.

[class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in
XML encoding of X3D scenes.




FontStyle node

Defines size, font family, layout directions and
justification, language, and style for Text strings

Jjustify
MIDDLE

3D
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<FontStyle justify=' "MIDDLE" "MIDDLE" '/>|

FontStyle is only allowed as
i (ConterecFontstye | child of a Text node
S * FontStyle modifies that parent
0 Other supported default font
famly [SERUF | family values are SANS (serif)
e | and TYPEWRITER
o PLAN ! » Additional font families require
-~ | special browser support
o Other field values support
o | internationalization (I18N)
o [l [ | and localization (L10N)

 DEF, USE for consistent look
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% X3D Tooltips - Mozilla Firefox

&
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@ |%0 http://www.web3d.org/x3d/content/X3dTooltips.html# FontStyle

F FontStyle

FontStyle defines the size, family, and style used for Text nodes.
Hint: first add a Text node as parent.

IDEF

[DEF ID #IMPLIED]
DEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]

[USE means reuse an already DEF-ed node ID. ignoring _all other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

[family: accessType initializeOnly, type MFString CDATA "SERIF"]

Sequence of font family names in preference order - browsers use first supported family. Supported values include "SERIF" "SANS" "TYPEWRITER".
Hint: SERTF and SANS are variable-width fonts (for example, Roman and Arial).

Hint: TYPEWRITER is a fixed-width font (for example, Courier).

Hint: Strings can have multiple values, so separate "each string” "by" "quote marks".

[style: accessType initializeOnly, type SFString CDATA (PLAIN|BOLD|ITALIC|BOLDITALIC) "PLAIN"]
[Pick one of four values for text style.

[justify: accessType initializeOnly, type MFString CDATA "BEGIN"]

Two string values are provided for major and minor axis alignment, possible values are "FIRST" "BEGIN" "MIDDLE" "END"] Example: "MIDDLE"
"MIDDLE".

Hint: Strings can have multiple values, so separate "each string” "by" "quote marks".

[size: accessType initializeOnly, type SFFloat CDATA "1.0"]
Nominal height (in local coordinate system) of text glyphs Also sets default spacing between adjacent lines of text.

spacing

[spacing: accessType initializeOnly, type SFFloat CDATA "1.0"]
|Adjustment factor for line spacing between adjacent lines of text.

language

[language: accessType initializeOnly, type SFString CDATA #IMPLIED]

Language codes consist of a primary code and a (possibly empty) series of subcodes. [ language-code = primary-code ( "-" subcode )* ] Two-letter primary
codes are reserved for language abbreviations. [RFC1766. http://www.ietf.org/rfe/rfcl1766.txt] Two-letter primary codes include en (English). fr (French), de
(German), it (Italian). nl (Dutch). el (Greek), es (Spanish). pt (Portuguese), ar (Arabic), he (Hebrew), ru (Russian), zh (Chinese), ja (Japanese), hi (Hindi), ur
(Urdu). and sa (Sanskrit). Any two-letter subcode is understood to be a country code. [ISO3166 or http://www.oasis-open.org/cover/iso639a.html]

horizontal

[horizontal: accessType initializeOnly, type SFBool (truelfalse) "true"]
'Whether text direction is horizontal (true) or vertical (false).

leftToRight

[leftToRight: accessType initializeOnly, type SFBool (truejfalse) "true"]
Whether text direction is lefi-to-right (true) or right-to-left (false).

topToBottom

[topToBottom: accessType initializeOnly, type SFBool (true|false) "true"]
[Whether text direction is top-to-bottom (true) or bottom-to-top (false).

containerField

[containerField: NMTOKEN "fontStyle"]
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children Group, proxy Shape. containerField attribute is
only supported in XML encoding of X3D scenes.

[class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in XML encoding of X3D scenes.

top_help _credits




Review

Geometry Primitives

MANO:
X3D!

Primitives are simple geometric constructs
Shape, geometry, Appearance, Material pattern

Browsers decide implementation details,
including quality of tessellation resolution

3D X3D
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C:/My Documents/X3D/X3dBook/chapters/Chapter02-GeometryPrimitives/GeometryPrimitiveNodes.x3d

o <! DOCTYPE X3D PUBLIC "1SO/Aweb3D//DTD X3D 3.0//EN" "hitp:/fwww.web3d.org/specifications/x3d-3.0.dtd">
= ‘%m X3D: version: 3.0, profile: Immersive, xmins:xsd: http:/fwww.w3.0rg/2001MLSchema-instance, xsd:noNamespaceSchemalocation: hitp: /fwww.web3d.org/fspecifications/43d-3.0.xsd

== head

<> meta:

<> meta:

<> meta;

> meta:

meta:
> meta:

> meta:

meta:
meta:

name:
name:
name;
name:
name:
name:
name:
name;
name:

filename, content: GeometryPrimitiveNodes.x3d
description, content: Geometry Primitive Nodes: Shape, B
creator, content: Don Brutzman

created, content: 25 March 2005

modified, content: 25 March 2005

rights, content: Copyright (c) Don Brutzman and Len Daly,
identifier, content: GeometryPrimitiveNodes.x3d
generator, content: X3D-Edit, htip:/fwww.web3d.org/x3d,
license, content: ../..flicense.html

hello
X3D!

= gg:g Scene
] 7F Transform: translation: -500
= 8 Shape: DEF: DefaultShape, bboxCenter: 000, bboxSize: -1 -1 -1, containerField: children
& Box: DEF: DefaultBox, size: 222, containerField: geometry

= AAppearance: DEF: Defaultéppearance, containerField: appearance

Transform nodes
Ll material: ‘difﬁJseCOIDr:IU.(?DE pOSItIOn eaCh Shape
T o B0 so that they do not

‘ Cone: DEF: DefaultCone, height: 2, bottomRadius: 1, side: true, bottom: true, containerField: geometry
5 A popoarace obscure each other
Il material: diffuseColor: 0.2 1 0.2
?F Transform: translation: 000
=] 8 Shape
. Cylinder: DEF: DefaultCylinder, height: 2, radius: 1, top: true, side: true, bottom: true, containerField: geometry
= AAppearance
Il material: diffuseColor: 0.2 0.2 1
7" Transform: translation: 2500
a 3 Shape
‘ Sphere: DEF: DefaultSphere, radius: 1, containerField: geometry
= AAppearance
]|l Material: diffuseColor: 1 10.2
gf Transform: translation: 400
= §8 Shape
T Text: DEF: DefaultText, string: "hello” "X3D!", maxExtent: 0.0, containerField: geometry
F FontStyle: DEF: DefaultFontStyle, family: "SERIF", style: PLAIN, justify: "BEGIN", size: 1.0, spacing: 1.0, horizontal: true, leftToRight: true, topToBottom: true, containerField: fontStyle
A Appearance
lll Material: DEF: DefaultMaterial, diffuseColor: 0.8 0.8 0.8, emissiveColor: 000, specularColor: 000, shininess: 0.2, ambientintensity: 0.2, transparency: 0, containerField: material

w

1}

{

(1}

it
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Multilingual X3D tooltips

X3D tooltips are available online and bundled in the
X3D-Edit help pages

X3D tooltips are available in the following languages
* English * German e Spanish
* Chinese -« Italian
* French * Portuguese

Translations into other languages are welcome
http://www.web3d.org/x3d/content/X3dTooltips.html

3D X3D
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http://www.web3d.org/x3d/content/X3dTooltips.html
http://www.web3d.org/x3d/content/X3dTooltipsChinese.html%20
http://www.web3d.org/x3d/content/X3dTooltipsFrench.html
http://www.web3d.org/x3d/content/X3dTooltips.html
http://www.web3d.org/x3d/content/X3dTooltipsGerman.html%20
http://www.web3d.org/x3d/content/X3dTooltipsItalian.html%20
http://www.web3d.org/x3d/content/X3dTooltipsPortuguese.html%20
http://www.web3d.org/x3d/content/X3dTooltipsSpanish.html

X3D spec excerpt for Shape node

12.4.5 Shape

Shape : X3DShapeNode {

SFNode [in,out] appearance HULL [X3DAppearanceNode]
SFHode [in,out] geometry HULL [X3DGeometrylode]
SFNode [in,out] metadata HULL [X3DMetadatalbiject]
SEVec3f [] bboxCenter 0 0 0 [—oe, =)

SFVec3f [] bboxSize -1 -1 -1 [0,=) or -1 -1 -1

H

The Shape node has two fields, appearance and geometry, which are used to create rendered objects in the
world. The appearance field contains an Appearance node that specifies the visual attributes (e.g., material
and texture) to be applied to the geometry. The geometry field contains a geometry node. The specified
geometry node is rendered with the specified appearance nodes applied. See 12.2 Concepts for more
information.

17 Lighting component contains details of the X3D lighting model and the interaction between Appearance
nodes and geometry nodes.

If the geometry field is nuLL, the object is not drawn.

The bboxCenter and bboxSize fields specify a bounding box that encloses the Shape node's geometry. This is
a hint that may be used for optimization purposes. The results are undefined if the specified bounding box is
smaller than the actual bounding box of the geometry at any time. A default bboxSize value, (-1, -1, -1),
implies that the bounding box is not specified and, if needed, is calculated by the browser. A description of
the bboxCenter and bboxSize fields is contained in 10.2.2 Bounding boxes.

/

3D )
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X3D Specification Diagrams
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Chapter Summary

Shape is a container node for a single piece of
geometry

Geometry primitive nodes
* Box, Cone, Cylinder, Sphere, Text
e FontStyle supports Text
Numerous additional resources
e X3D tooltips, with multilingual versions available

» X3D specifications
* Each are integrated within X3D-Edit authoring tool

3D X3D
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http://www.web3d.org/x3d/content/X3dTooltips.html
http://www.web3d.org/x3d/content/X3dTooltips.html#credits
http://www.web3d.org/x3d/specifications/
https://savage.nps.edu/X3D-Edit

back to Table of Contents
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e Chapter 02 — Introduction
e Chapter 03 — Shapes
e Chapter 04 — Text
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http://www.wiley.com/legacy/compbooks/vrml2sbk/cover/cover.htm
http://www.web3d.org/x3d/content/examples/Vrml2.0Sourcebook

Related concepts

Appearance node: chapter 5
Background node: chapter 11

Material node:
Transform node:

chapter 5
napter 3

C
Viewpoint node: chapter 4

Bounding boxes: chapter 12

web
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Don Brutzman

brutzman@nps.edu

http.://web.nps.navy.mil/~brutzman

Code USW/Br, Naval Postgraduate School
Monterey California 93943-5000 USA
1.831.656.2149 voice

1.831.656.7599  fax
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mailto:brutzman@nps.edu
http://web.nps.navy.mil/~brutzman

Open-source license

Copyright (c) 1995-2008 held by the author(s). All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

e  Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

e  Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

e Neither the names of the Naval Postgraduate School (NPS) Modeling Virtual Environments and Simulation
(MOVES) Institute nor the names of its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.



X3D Graphics for Web Authors

Chapter 2

Geometry 1: Primitive Shapes

Dorothy in Oz: "Toto, I've a feeling we're not in Kansas anymore.”
—L. Frank Baum, Wizard of Oz, 1939
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Overview: Geometry 1, Primitive Shapes

Common pattern for Shape nodes
* Shape contains geometry node
* Appearance and Material nodes
Five nodes for primitive geometry
* Box, Cone, Cylinder, Sphere, Text
» Text node is flat, not extruded
* FontStyle modifies Text node parameters

X3D tooltips and specification are helpful to use

3, X3D
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Shape and geometry

Shape nodes can contain a single geometry node
* For example, one of the five geometry primitive nodes

 Alternatively contains a more-advanced geometry node
* Chapter 2: Geometric primitives
* Chapter 6: Points Lines and Polygon nodes
* Chapter 10: Geometry2D nodes
* Chapter 13: Triangle nodes
Shape nodes can also contain an Appearance node
* Which in turn contains a Material node for coloring

* Covered in Chapter 3

3D 3D

CONSORTIUM

web

Since every individual piece of geometry to be drawn must have a parent Shape node,
expect to see a lot of Shape nodes in your X3D scenes.

The structure provided by having many Shape nodes helps keep a scene organized
and clearly separates capabilities that might otherwise get unintentionally mixed up.

Chapter02-GeometryPrimitives



Geometry Primitives

MANO:
X3D!

Primitives are simple geometric constructs
Shape, geometry, Appearance, Material pattern

Browsers decide implementation details, including
tessellation (polygon count) and thus quality

3D 3D

CONSORTIUM

web

There are five primitive geometry nodes: Box Cone Cylinder Sphere and Text

Improving the polygon count of primitive geometry is a frequently requested X3D feature.

Some browsers (e.g. Xj3D) allow setting a parameter for primitive quality.

Maybe a new field will eventually be added to the X3D specification, or maybe not.

Authors can generate their own geometry (e.g. IndexedFaceSet) if they do not want to
live with the uncertainty of browser quality when drawing geometry primitives.

http://www.x3dbook.com/examples/X3dForWebAuthors/Chapter02-GeometryPrimitives/GeometryPrimitiveNodes.x3d

Chapter02-GeometryPrimitives



Common field: solid

In 3D graphics, all triangles have 2 sides

 Graphics term: backface culling only draws front sides
The solid field defines whether a geometry node

has an inside or not, with a default value of true

* solid="true' means do not render (draw) the inside

* solid='false' means render both inside and outside
This approach reduces the number of polygons

needing to be drawn, thus improving performance
Confusing if user gets lost inside invisible geomet

* Hint: set solid='false' to draw both sides gD
web|3D \
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Common field: solid

To see an example of 'solid' geometry, rotate the
GeometryPrimitives.x3d scene by 180 degrees
* Once rotated, the first four shapes remain visible, but
the Text node disappears

* This is because solid="true' by default, so the reverse
side of text is not drawn by default

Here we are still using the example

http://www.x3dbook.com/examples/X3dForWebAuthors/Chapter02-GeometryPrimitives/GeometryPrimitiveNodes.x3d

The original scene (on the left) is rotated about 150 degrees to the right. To do this, click on
the left center of the screen and drag the mouse (pointer) to the right.

You need to have browser navigation in EXAMINE mode for this view rotation to work. In
Xj3D, which is used in X3D-Edit, the EXAMINE mode icon is the stylized eye (fifth button on
the lower left as shown here).

Chapter02-GeometryPrimitives
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X3D Nodes and Examples
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Shape parent with geometry child

<Shape> Shape must be parent node, can
<B ize='12 3'/>
<Ag;§;ﬁ§nc_e> only hold one geometry node
Bl Appearance and Material nodes

</Shape> define colors, transparency, etc.

<Shape> . . . .
<Sphere radius=17>| | Primitives have simple dimensions
~Appearances » Typical volume ~1 m radius
</Appearance> . .

</Shape> All units are in meters

web|3D gD
CONSORTIUM
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Box node

Six-sided rectangular parallelpiped
* meaning: not necessarily a cube, but it can be
* Three non-zero non-negative size dimensions for x y z
Centered at local origin
size field has X3D data type SFVec3
* SF Vec = Single-field vector
* array length of 0 or 1 only T/
 3f = 3 floating-point values ="

Chapter02-GeometryPrimitives
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& Box.x3d - Editor FEX)
e Boxxad x| I
BE-b- A%5E #&5% 0E v¥ @ T Vewer =

<?xml version="1.0" encoding="UTF-8"23>
<!DOCTYPE X3D PUBLIC "IS0//Web3D//DTD ¥3D 3.1//EN" "http://www.web3d.org/sp=cifications/x3d-3 |
Z <X3D profile='Immersive' version='3.1' xmlns:

htep://www.v3.org/2001/ KMLSchema-1nstancs |
xsd:nollamespacedchemalocation=' http: //wuw. web3d. org/specifications/x3d-3 |
<hzad>
<meta content='Box.x3d' nams='title'/>

<meta contenc='Box geomstric primitive node.' name='description'/>

<meta content='Leonard Daly' name='cresator'/>

<meta conten January 2007' nam=='created'/>
7 March 2007' name='modified'/>

‘notp://X3dGraphics.com’ names'resfsrence’/>

<meta conten
<meta conten
<msta concsnt='hetp://wiw. web3d.org/x3d/content/ examples/help. htwl' nam=='rsference'/>

<meta content='Copyright Don Brutzman and Leonard Daly 2007' name='rights'/s
<m=ta content='X3D book, ¥3D graphics, X3D-Edit, http://uvww.x3dGraphics.com'| name='subject

<m=ta nams='idsntifisr’

content='http://X3dGraphics. com/examples/E3dForiicbAuthors/ Chapter02-GeometryPrimitives/ Box.3d ' />
<meta content='X3D-Edit, https://savage.nps.edu/X3D-Edit' name='generator'/:>
<meta content='../license.html' name='licsnse'/>
r </ head>
Cf  <Scens>
<Background skyColor='1 1 1'/>
<Viswpoint description='Book View' position='-1.81 3.12 2.59' W Edit Box &l
orisncacion='-0.747 -0.624 -0.231 1.05'/> -

B «Shape> .

<Appearance>

mol 1| |-

<Material/> A0 el UsE O
F </Appearances
r </Zhape>
r </Scens> containerField
Sl </ 230> O
25:26 NS

solid

[ ok J[ cancel J[ meb |

Box.x3d ORI €] A [2] ¢ Jeookvew -] > [] bS]

From Xj3D help: Alt-W toggles Wireframe rendering mode. Wireframe rendering of geometry
is a special feature offered by some browsers and cannot be set by an X3D author.

http://www.x3dbook.com/examples/X3dForWebAuthors/Chapter02-GeometryPrimitives/Box.x3d

Chapter02-GeometryPrimitives



9 X3D Tooltips - Mozilla Firefox

Fle Edit View History Bookmar<s Tools GUtI! Help
E-0-@ 0 el O g hip//mwwweb3d.org/x3d/content/X3dTookips.htmi#Box | B G
- . I
® Box Box is a geometry node.
Hint: insert a Shape node before adding geometry or Appearance.
[DEF [DEF ID #IMPLIED]
IDEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.
2 [USE IDREF #IMPLIED]
[USE means reuse an already DEF-ed node ID, ignoring _all _other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
\Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!
size [size: accessType initializeOnly, type SFVec3f CDATA "2 22"]
size X y z in meters.
(Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.
solid [solid: accessType initializeOnly, type SFBool (true|false) "true"]
Setting solid true means draw only one side of polygons (backface culling on), setting solid false means draw both
sides of polygons (backface culling off).
\Warning: default value true can completely hide geometry if viewed from wrong side!
(Warning: solid false not supported in VRML97.
containerField [containerField: NMTOKEN "geometry"]
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children
Group, proxy Shape. containerField attribute is only supported in XML encoding of X3D scenes.
= [class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in
IXML encoding of X3D scenes.

http://www.web3d.org/x3d/content/X3dTooltips.html#Box

Chapter02-GeometryPrimitives



Cone node

Circular bottomRadius A T

non-zero non-negative
height above bottom

Centered at local origin ne

Can hide different parts
* side='false'
* bottom='false'

ight

height / 2

'

Set side='false' (for bottom only) defines a flat circle

Chapter02-GeometryPrimitives
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.x3d - Editor

e Cone.x3d X} vl =m]
BE-E- 925 £ = el v¥ »

<?xml version="1.0" encoding="UTF-8"2>

<!DOCTYPE X3D PUBLIC "I30Q//Web3D//DTD X3D 3.1//EN" "http://www.wsbid.org/specifications/x3d-3.1.ded">

E <¥3D profile='Immersive' wvsrsion='3.1' xmlns:xsd='htop://www.w3.org/2001/XMLSchema-instance'

xsd:nolamespace3Schemalocation='http://wuw.web3d.org/specifications/x3d-3.1.xsd'>
<hesad>
«<meta content='Cone.x3d' name='title'/>
<meta contsnt='Cone geometric primitive node.' nams='dsscription'/:>
<meta contentc='Leonard Daly and Don Brutzman' nams='creator'/:>
<meta contsnt='1l January 2007' nams='created'/>»
<meta content='2§ December 2007' nams='modified'/>
<meta contsnt='http://X3dGraphics.com' nams='reference'/>
<meta contsnt='http://wyw.web3d.org/«x3d/content/examples/help. html' name='reference'/>
<meta content='Copyright Don Brutzman and Leonard Daly 2Z007' name='rights'/:
<meta contsnt='X3D book, E3D graphics, X3D-Edit, http://www.x3dGraphics.com' nams='subject'/>
<meta name='identifier!
contsnt='http://¥3dGraphics.com/ examples/X3dForWebAuthors/Chapter02-GeometryPrimitives/Cons. x3d' />

<meta contenc='X3D-Edit, https://savage.nps.edu/E3D-Edit' name=='gensrator' />  Edi &‘
<meta content='../license.html' nams='license'/> —
r </ head>
Q| <scene> cere |
<Background skyColor='1 1 1'/>
<Viewpoint description='Side View' position="0 0 4"/% USE &
<Viewpoint de iption='Book View' orientation='-1 0 0 0.&8' position='0 1.11 1.8
N <Shape> containerField
<Cone bottom='true' bottomPadius='1l' height='1l' side='true'/>
- <Appearancex O
<Matesrial/» Xi3D Viewer = e
u </Appearances>
F </ Zhape> bottomR adius
e ™
-l </ E3D> g (B
sidle
25168 NS . g
Cone.x3d Lo ]
SIF[CTAE ¢ [sceven - > [ AEHBILTATDT ¢ Tsce.. > [ A6

From Xj3D help: Alt-W toggles Wireframe rendering mode. Wireframe rendering of geometry
is a special feature offered by some browsers and cannot be set by an X3D author.

http://www.x3dbook.com/examples/X3dForWebAuthors/Chapter02-GeometryPrimitives/Cone.x3d
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¥ X3 Tooltips - Mozilla Firefox

4 Cone

€«-5-¢ BE-HSO e

Fle Edt Vew Hstory Bookmarks Tools GUH! Help

htmi#Cone ~[»] G-

Cone is a geometry node.
Hint: insert a Shape node before adding geometry or Appearance.

[DEF

[DEF ID ¥IMPLIED]
IDEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]

IUSE means reuse an already DEF-ed node ID, ignoring _all _ other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
|Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

[height

[height: accessType initializeOnly, type SFFloat CDATA "2"]
Size in meters.
'Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

lbottomRadius

[bottomRadius: accessType initializeOnly, type SFFloat CDATA "1"]
Size in meters.
'Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

[side

[side: accessType initializeOnly, type SFBool (true|false) "true']
|Whether to draw sides (other inside faces are not drawn).
|Warning: cannot be changed after initial creation.

lbottom

[bottom: accessType initializeOnly, type SFBool (true|false) "true']
[Whether to draw bottom (other inside faces are not drawn).
|Warning: cannot be changed after initial creation.

[solid

[solid: accessType initializeOnly, type SFBool (true|false) "true']

Setting solid true means draw only one side of polygons (backface culling on). setting solid false means draw both
sides of polygons (backface culling off).

'Warning: default value true can completely hide geometry if viewed from wrong side!

|Warning: solid false not supported in VRML97.

[containerField

[containerField: NMTOKEN '"geometry"]
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children
Group, proxy Shape. containerField attribute is only supported in XML encoding of X3D scenes.

lclass

[class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in

IXML encoding of X3D scenes.

http://www.web3d.org/x3d/content/X3dTooltips.html#Cone

Chapter02-GeometryPrimitives
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Cylinder node

Right-angle cylinder with top and bottom caps
non-zero non-negative height above bottom
Circular radius
Centered at local origin

Can hide different parts |neighti2
* side='false' E 1]
* top='false' height o .

» bottom='false'

Chapter02-GeometryPrimitives
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W Cylinder.x3d - Editor

e Cylinder x3d x}

BE-6- A25E £¢% U 08 v¥ P
<?xml version="1.0" sncoding="UTF-8"?>

<!DOCTYPE X3D PUBLIC "ISO//U=b3D//DTD ¥3D 3.1//EN" "http://www.wsb3d.org/specifications/x3d-3.1.dtd">
2D Viewer

<H3D profils='Tmmersive' version='3.1' xmlns:xsd='http://www.v3.org/2001/IMLEchema—instance’
E xsd:nollamespaceSchemalocation='htep://wvw. veb3d. org/specifications/x3d-3.1.xsd' >

B <head>

<meta content='Cylinder.x3d' name='title'/>

'Cylinder geometric primitive node.' name='description'/>

Lezonard Daly and Don Brutzman' nams='creator'/>

'l January 2007' nams='created'/>

26 December 2007' name='modified'/>

http://X¥3dGraphics.com' name='reference'/>
htep://wuw,webldd.org/x3d/content/exanples/help. html' nams='refercnce'/>
‘Copyright Don Brutzman and Leonard Daly 2007' name='rights'/>
'¥3D book, ¥3D graphics, ¥3D-Edit, http://www.x3dGraphics.com' name='subje

<meta name=' idencirisr: SB[ TA 2] < Joookven - > [ S [EEHE

content='http://X3dGraphies. com/sxamples/ ¥3dForWebiuthors/Chapter02-GeometryPrimitives/Cylinder. x3d' />
tent='X3D-Edit, https://savags.nps.sdu/X3D-Edit' nams='gensrator'/> . .
W Edit Cylinder

<meta cC
<meta content='../license.html' nam=='license'/>
r </head>
= <Secens>
<Background skyColor='1 1 1'/> DEF| @ l:l
<Viewpoint description='Book View' orientation='-1 0. O 0.68' position='0 2.9 4.83'/>
<Shapes USE O I
<Cylinder bottom='true' radius='2' side='true' solid='false' top='false'/s|
<Appearance>
<Material/> containerField
</Appearance>
</Shaps> o O
</Scene> ¥j3D Viewer
</E3D>
= bottom
2481 |[INS
height
radius
side
soid O
top [
i OK Cancel
Cylinder.x3d [§[a]&]A]o] ¢ [eootver [ > [ A[ES [ ] -

From Xj3D help: Alt-W toggles Wireframe rendering mode. Wireframe rendering of geometry
is a special feature offered by some browsers and cannot be set by an X3D author.

Note that wireframe mode can play tricks with your sense of perspective
because all line segments are drawn exactly 1-pixel wide.

http://www.x3dbook.com/examples/X3dForWebAuthors/Chapter02-GeometryPrimitives/Cylinder.x3d
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) X3D Tooltips - Moilla Firefox

Cylinder

Fle Edt Vew Hstory Bookmarks Tooks GU! Help

BX |

«-5-€ @ & - W e @ % @ |5 http://www.web3d.org/x3d/content/X3dTooltips.htmiCyinder ~[ »] Q-] “

Cylinder is a geometry node.
Hint: insert a Shape node before adding geometry or Appearance.

IDEF

[DEF ID #IMPLIED]
IDEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]

IUSE means reuse an already DEF-ed node ID, ignoring _all other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
'Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

Iheight

[height: accessType initializeOnly, type SFFloat CDATA "2"]
Size in meters.
|Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

Iradius

[radius: accessType initializeOnly, type SFFloat CDATA "1"]
Size in meters.
|Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

ltop.

[top: accessType initializeOnly, type SFBool (truel|false) "true']
|Whether to draw top (inside faces are never drawn).
|Warning: cannot be changed after initial creation.

[side

[side: accessType initializeOnly, type SFBool (true|false) "true']
|Whether to draw sides (inside faces are never drawn).
|Warning: cannot be changed after initial creation.

lbottom

[bottom: accessType initializeOnly, type SFBool (true|false) "true']
|Whether to draw bottom (inside faces are never drawn).
'Warning: cannot be changed after initial creation.

Isolid

[solid: accessType initializeOnly, type SFBool (true|false) "true']

Setting solid true means draw only one side of polygons (backface culling on), setting solid false means draw both

sides of polygons (backface culling off).
|Warning: default value true can completely hide geometry if viewed from wrong side!
|Warning: solid false not supported in VRML97.

[containerField

[containerField: NMTOKEN "geometry"']
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children
Group, proxy Shape. containerField attribute is only supported in XML encoding of X3D scenes.

lclass

[class CDATA #IMPLIED]

class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in

IXML encoding of X3D scenes.

http://www.web3d.org/x3d/content/X3dTooltips.html#Cone

Chapter02-GeometryPrimitives
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Sphere node

texture seam

Circular radius . 4

Centered at local origin
 phi and theta are implicit
* not defined by author

5 = theta / 2P|
t=1- phiFl

Note that angles are defined in the figure, but these really can't be referenced within
the Sphere node.

Chapter02-GeometryPrimitives



& Sphere.x3d - Editor
e Spherexad x|
=}
BEH-G- QPR £&%
<?xxml version="1.0" encoding="UTF-8"?>
<!DOCTYPE X3P PUBLIC "IS0O//Web3D//DTD 3D 3.1//EN" "http://www.web3d.org/spscifications/
E <X3D profils='Immersive' version='3.1' xmlns:xsd='htep://wuw.w3.org/2001/XMLSchema-1instar

¥i3D Viewer x|~

en v¥ %

xsd:noNamespaceSchemalocation='http://wuw. veb3d.org/specifications/x3d-3.1.xsd' >
<head>

<meta content='Sphere.x3d' name='title'/>

<meta concenc='Sphere geometric primitive node.' names'description'/>
'Leonard Daly and Don Brutzman' nams='creator'/>
January 2007' nams='created'/>
3 March 2007' name='modified'/>
'http://X3dGraphics.com' name='refersnce’/>
<meta concent='hctp://www.web3d.org/x3d/content/examples/help.html' name='reference' e
<meta cont=nc='Copyright Don Brutzman and Leonard Daly 2007' name='rights'/> e
<meta content='X3D book, 3D graphics, ¥3D-Edit, http://www.x3dGraphics.com' name='s @H"%’H@ H Ji H@H < ‘ » “ﬁ“ﬁ
<meta name='idencifier’

content='http://X3dGraphics.com/examples/E3dForWebiuthors/ ChapterD2-GeometryPrimitives/Sphere. x3d' />

<meta content='X3D-Edit, https://savage.nps.edu/X3D-Edit' nawe='generator'/>

<meta conten
<meta conten
<meta conten
<meta conten

|

<meta content='../license.html' name='license'/>
r </ head>
= <Scene> N
<Background skyColor='1 1 1'/> W Edit Sphere FX\
<Viewpoint description='Book View' orientation='0 0 1 0' position='0 0 3'/>
<Shape> =
<space/> cFel |
- <Appearance>
- </Appearance> —
L </Shape> Xj3D Viewer X
[[| =/Scene> containerField
-_(./X3D>
24:16  |[INS O
radius |1
solid
Sphere.x3d  [G[g[QIA R ¢ ookven - > [ & S

From Xj3D help: Alt-W toggles Wireframe rendering mode. Wireframe rendering of geometry
is a special feature offered by some browsers and cannot be set by an X3D author.

http://www.x3dbook.com/examples/X3dForWebAuthors/Chapter02-GeometryPrimitives/Sphere.x3d
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% X3D Tooltips - Mozilla Firefox

=]

Fe Edit Vew History Bookmarks Tooks GUt! Help
€D @uUBa-UEO

o[58 httpy/iws dToolip o -[») [Gl

top help credits|

Sphere is a geometry node.
Hint: insert a Shape node before adding geometry or Appearance.

[DEF ID #IMPLIED]
IDEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]

IUSE means reuse an already DEF-ed node ID, ignoring _all other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
|Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

radius

[radius: accessType initializeOnly, type SFFloat CDATA "1"]
Size in meters.

|Warning: simple-geometry dimensions cannot be changed after initial creation, use Transform scale instead.

solid

[solid: accessType initializeOnly, type SFBool (true|false) "true']

Setting solid true means draw only one side of polygons (backface culling on), setting solid false means draw both
sides of polygons (backface culling off).

|Warning: default value true can completely hide geometry if viewed from wrong side!

|Warning: solid false not supported in VRML97.

containerField

[containerField: NMTOKEN '"geometry']
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children
Group, proxy Shape. containerField attribute is only supported in XML encoding of X3D scenes.

class

[class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in
IXML encoding of X3D scenes.

top help credits|

http://www.web3d.org/x3d/content/X3dTooltips.html#Sphere

Chapter02-GeometryPrimitives
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Text node

Produce readable flat, 2D text strings in X3D world
string field is MFString array of “quoted strings”
* Each “quoted string” appears on a separate line
length field is MFFloat array of lengths for each line
* Can shrink or stretch size of each line if needed
maxExtent is maximum length for all substring lines

Note characters have no 3D depth
* Flat when viewed from alongside

* Not viewable from behind unless
solid="false'

e Hint: use Billboard to face user

Chapter02-GeometryPrimitives
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W Text.x3d - Editor Si[=1{E3

o Textxad x| =3l
BRE-&- %5l £ % 00 v¥ 2

<ml version="1.0" encoding="UTF-8"2>

<IDOCTYPE X3D PUBLIC "IS0//Web3D//DTD ¥3D 3.1//EN" "hrtp://wow.wsbid.org/specifications/x3d-3.1.ded">

E <%3D profile='Immersive' version='3.1'

smlns:xsd='http://wuw,w3.org/2001/XMLSchema-instance'

sd:noliamespaceSchemalocation=' http://www. web3d.org/specifications/x3d-3.1.xsd' >

<head> ¥j3D Viewer x
<meta contenc='Text.x3d' name='titls'/>

<meta oo imple Text node: hello X3D!' nams='description'/>

on Brutzman' name='creator'/>
5 March 2005' name='created'/>
S December 2007' name='modifi=d'/>
' {c) Don Brutzman and Len Daly, 2005' nam=='rights'/>

‘htep://¥3dGraphics.com/examples/ K3dForiebAuthors/Chapter02-Geometr yPE imItiv

<meta oo

<meta content='X3D-Edit, hutps://savage.nps.edu/X3D-Edit' name='gensrator'/:

<msta content='../license.huml' nams='license'/>
F|  </head>
| <Scen=>
<Background skyCalor='1 1 1'/>
<Viswpaint ds iption='Default View' position='00 3'/>
<Viswpoint description='Beok View' position='0.89 -1.11 2.33'/> &

= <Shape>

<Text DEF='DefaultText' string='"hello” "X3D!"'> {} "-‘}} @ ji ¢ [~ » |#% é‘!

<FontStyle DEF='Center=dFoncStyle’ juscify='"MIDDLE" "MIDDLE"'/>

</ Texe> ¥ Edit Text
=[] <Appearance>
<Material DEF='DefaultMaterial' ambisntIntensity='0.2' diffussColor='.2 .2 .2' emisg

L ! = e
r {,th;ﬁi’f““ > DEF ® |DefaultText

F|  </Scene> USE O
L| </xsp>
I o X
3D Viewer Bl hello" 3D
[T 1 string e
751 | NS

hello =

maxExtent |O

X3D!

SIBICTA 2| ¢ loehaicven - > || 4

Text.x3d

[ 1

From Xj3D help: Alt-W toggles Wireframe rendering mode. Wireframe rendering of geometry
is a special feature offered by some browsers and cannot be set by an X3D author.

http://www.x3dbook.com/examples/X3dForWebAuthors/Chapter02-GeometryPrimitives/Text.x3d
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"5 x50 Toolip - Mozl Firefox DEX)

Fle Edt Vew Hstory Bookmarks Tools GUt! Help

«-5-¢ eS0T e @

dTootps htmiText “[») iG]

T Text

Text is a geometry node that can contain a FontStyle node.
Hint: insert a Shape node before adding geometry or Appearance. You can also substitute a type-matched
ProtoInstance.

IDEF

[DEF ID #IMPLIED]
IDEF defines a unique ID name for this node, referencable by other nodes.
Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]

IUSE means reuse an already DEF-ed node ID, ignoring _all other attributes and children.
Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
'Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

string

[string: accessType inputOutput, type MFString CDATA #IMPLIED]

Single or multiple string values to present as Text.

Hint: Strings can have multiple values, so separate each string by quote marks

Hint: Strings can contain quote marks by first escaping them with a backslash example: "say \"hello\" please"

Hint: many XML tools substitute XML character references automatically if needed (like &#38; for & or &#34: for
").

llength

[length: accessType inputOutput, type MFFloat CDATA #IMPLIED]
|Array of length values for each text string in the local coordinate system. Each string is stretched or compressed to
fit.

imaxExtent

[maxExtent: accessType inputOutput, type SFFloat CDATA "0.0"]
[Limits/compresses all text strings if max string length is longer than maxExtent, as measured in local coordinate
system.

[solid

[solid: accessType initializeOnly, type SFBool (true|false) "true']

Setting solid true means draw only one side of polygons (backface culling on). setting solid false means draw both
sides of polygons (backface culling off).

|Warning: default value true can completely hide geometry if viewed from wrong side!

'Warning: solid false not supported in VRML97.

llineBounds

[lineBounds: accessType outputOnly, type MFVec2f CDATA #IMPLIED]
|Array of 2D bounding box values for each line of text in the local coordinate system.

ltextBounds

[textBounds: accessType outputOnly, type SFVec2f CDATA #IMPLIED]
2D bounding box value for all lines of text in the local coordinate system.

[containerField

[containerField: NMTOKEN '"geometry"]
containerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children
Group, proxy Shape. containerField attribute is only supported in XML encoding of X3D scenes.

lclass

[class CDATA #IMPLIED]
class is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in

IXML encoding of X3D scenes.

http://www.web3d.org/x3d/content/X3dTooltips.html#Text

Chapter02-GeometryPrimitives
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FontStyle node

Defines size, font family, layout directions and
justification, language, and style for Text strings

3D 3D

CONSORTIUM

Chapter02-GeometryPrimitives
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<FontStyle justify=' "MIDDLE" "MIDDLE" '/>|

i
2 = FontStyle is only allowed as
DEFC@; child of a Text node
— * FontStyle modifies that parent
o Other supported default font
e family values are SANS (serif)
eeesn = | and TYPEWRITER
e « Additional font families require
woee [ special browser support
eomepe Other field values support
- internationalization (I18N)
and localization (L].ON)

» DEF, USE for consistent look
Dialog box is from the same Text.x3d scene:

http://www.x3dbook.com/examples/X3dForWebAuthors/Chapter02-GeometryPrimitives/Text.x3d

DEF a single FontStyle near the top of a scene, then USE it whenever a

Text node appears elsewhere, in order to easily maintain or change consistent font styles
throughout a document.

Chapter02-GeometryPrimitives



¥ X3D Tooltips - Mozilla Firefox
Fle Edt Vew Hitory Bookmarks Took

€E-D-CLUBS-BESOH

F FontStyle

GUtl Help

Tookip: Fontstyle M

[FontStyle defines the size, family, and style used for Text nodes.
Hint: first add a Text node as parent.

IDEF

[DEF ID ¥IMPLIED]
IDEF defines a unique ID name for this node, referencable by other nodes.
[Hint: descriptive DEF names improve clarity and help document a model.

[USE IDREF #IMPLIED]

[USE means reuse an already DEF-ed node ID, ignoring _all_ other attributes and children.
|Hint: USEing other geometry (instead of duplicating nodes) can improve performance.
Warning: do NOT include DEF (or any other attribute values) when using a USE attribute!

[ramily

[family: accessType initializeOnly, type MFString CDATA "SERIF"]

Sequence of font family names in preference order - browsers use first supported family. Supported values include "SERIF" "SANS" "TYPEWRITER".
[Hint: SERIF and SANS are variable-width fonts (for example, Roman and Arial).

[Hint: TYPEWRITER is a fixed-width font (for example, Courier).

[Hint: Strings can have multiple values, so separate "each string" "by" "quote marks".

fsvie

[style: accessType initializeOnly,
[Pick one of four values for text style.

ype SFString CDATA (PLAIN[BOLD[ITALIC/BOLDITALIC) "PLAIN"]

usity

[justify: accessType initializeOnly, type MFString CDATA "BEGIN"]

ITwo string values are provided for major and minor axis alignment, possible values are "FIRST" "BEGIN" "MIDDLE" "END"] Example: "MIDDLE"
"MIDDLE".

[Hin: Strings can have multiple values, so separate "each string" "by" "quote marks".

[size: accessType initializeOnly, type SFFloat CDATA "1.0"]
Nominal height (in local coordinate system) of text glyphs Also sets default spacing between adjacent lines of text.

[spacing

[spacing: accessType initializeOnly, type SFFloat CDATA "1.0"]
|Adjustment factor for line spacing between adjacent lines of text.

llangusge

[language: accessType initializeOnly, type SFString CDATA #IMPLIED]

[Language codes consist of a primary code and a (possibly empty) series of subcodes. [ language-code = primary-code  "-" subcode )* ] Two-letter primary
lcodes are reserved for language abbreviations. [RFC1766, http://wwiw.ietf.org/rfc/rfe1766.txt] Two-letter primary codes include en (English). fr (French), de
(German), it (Ttalian), nl (Dutch), el (Greek). es (Spanish), pt (Portuguese), ar (Arabic), he (Hebrew), ru (Russian), zh (Chlnese) ja (Tapanese). m (Hmdl) ur
|(Urdu), and sa (Sanskrit). Any two-letter subcode is understood to be a country code. [ISO3166 or http: : P

[horizontal

[horizontal: accessType initializeOnly, type SFBool (trueifalse) "true"]
[Whether text direction is horizontal (true) or vertical (false).

flefToRight

[leftToRight: accessType initializeOnly, type SFBool (truelfalse) "true'']
[Whether text direction is lefi-to-right (true) or right-to-left (false).

ftopToBottom

[topToBottom: accessType initializeOnly, type SFBool (truelfalse) "true"']
[Whether text direction is top-to-bottom (true) or bottom-to-top (false).

[containerField

[containerField: NMTOKEN "fontStyle"]
lcontainerField is the field-label prefix indicating relationship to parent node. Examples: geometry Box, children Group, proxy Shape. containerField attribute is
lonly supported in XML encoding of X3D scenes.

[class CDATA #IMPLIED]

lclass is a space-separated list of classes, reserved for use by XML stylesheets. class attribute is only supported in XML encoding of X3D scenes.

http://www.web3d.org/x3d/content/X3dTooltips.html#FontStyle

Chapter02-GeometryPrimitives

29



Review

Geometry Primitives

MANO:
: X3D!

Primitives are simple geometric constructs
Shape, geometry, Appearance, Material pattern

Browsers decide implementation details,
including quality of tessellation resolution

3D )<3D

CONSORTIUM

web
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itiveNodes.x3d

DOCTYPE X3D PUBLIC "IS0//Web3D//DTD X3D 3.0//EN" "http:/www.web3d.org/specifications/x3d-3.0.dtd">

5-«)w XaD: version: 3.0, profile: Immersive, xmins:xsd: http://www.w3.0rg/2001/XMLSchy e, xsd:nok
= (= head

Z> meta: name: filename, content: GeometryPrimitiveNodes.x3d

: name: description, content: Geometry Primitive Nodes: Shape, B

: name: creator, content: Don Brutzman

: name: created, content: 25 March 2005 he 110

: name: modified, content: 25 March 2005

: name: rights, content: Copyright () Don Brutzman and Len Daly, X 3 D '
.

: name: identifier, content: GeometryPrimitiveNodes.x3d
! name: generator, content: X3D-Edit, http://www.web3d.org/x3d,
: name: license, content: ../../license.html

ocation: http:/fwww.web3d.org/specifications/x3d-3.0.xsd

=-¢k2 Scene
5 g Transform: translation: 500

= 3 Shape: DEF: DefaultShape, bboxCenter: 000, bboxSize: -1-1-1, containerField: children Tra n SfO rm n od eS

& Box: DEF: DefaultBox, size: 222, containerField: geometry

= A Appearance: DEF: Defaulteppearance, containerField: appearance p O Siti On e a Ch Sh ap e

Il Material: diffuseColor: 10.20.2
= Transform: translation: -2.500
iy so that they do not
4 Cone: DEF: DefaultCone, height: 2, bottomRadius: 1, side: true, bottom: true, containerField: geometry
= A sopesrncs obscure each other
1l Material: diffuseColor: 0.2 10.2
=g Transform: translation: 000
= §8 shape
& cylinder: DEF: DefaultCylinder, height: 2, radius: 1, top: true, side: true, bottom: true, containerField: geometry
= A\ Appearance
Il Material: diffuseColor: 0.20.2 1
5 g Transform: translation: 2.500
= §8 shape
@ sphere: DEF: DefaultSphere, radius: 1, containerField: geometry
= A\ Appearance
1l Material: diffuseColor: 110.2
=g Transform: translation: 400
= 88 shape
=T Text: DEF: DefaultText, string: "hello” "X3D!", maxExtent: 0.0, containerField: geometry
F FontStyle: DEF: DefaultFontStyle, family: "SERIF", style: PLAIN, justify: "BEGIN', size: 1.0, spacing: 1.0, horizontal: true, leRToRight: true, topToBottom: true, containerField: fontStyle

= A\ Appearance
[l Material: DEF: DefaultMaterial, diffuseColor: 0.8 0.8 0.8, emissiveColor: 000, specularColor: 000, shininess: 0.2, ambientintensity: 0.2, transparency: 0, containerField: material

This scene-graph screen snapshot was taken using X3D-Edit 3.1.

http://www.x3dbook.com/examples/X3dForWebAuthors/Chapter02-GeometryPrimitives
GeometryPrimitiveNodes.x3d
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Multilingual X3D tooltips

X3D tooltips are available online and bundled in the
X3D-Edit help pages

X3D tooltips are available in the following languages
* English * German * Spanish
* Chinese - Italian
* French e Portuguese

Translations into other languages are welcome
http://www.web3d.org/x3d/content/X3dTooltips.html

3, X3D

http://www.web3d.org/x3d/content/X3dTooltipsChinese.html

web

http://www.web3d.org/x3d/content/X3dTooltips.html (English)
http://www.web3d.org/x3d/content/X3dTooltipsFrench.html
http://www.web3d.org/x3d/content/X3dTooltipsGerman.html
http://www.web3d.org/x3d/content/X3dTooltipsltalian.html
http://www.web3d.org/x3d/content/X3dTooltipsPortuguese.html

http://www.web3d.org/x3d/content/X3dTooltipsSpanish.html

Chapter02-GeometryPrimitives
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X3D spec excerpt for Shape node

12.4.5 Shape

Shape : X3DShapeNode {

SFNode [in,out] appearance NULL [X3DAppearancelode]
SFNode [in,out] geemetry NULL [X3DGecmetryNode]
SFNode [im,out] metadata NULL [X3DMetadataCbject)
SEVec3t (] bboxCenter 0 0 0 (-=,®)

SFVec3f [] bboxSize -1 -1 -1 [0,m) or -1 -1 -1

¥

The Shape node has two fields, appearance and geometry, which are used to create rendered objects in the
world. The appearance field contains an Appearance node that specifies the visual attributes (e.g., material
and texture) to be applied to the geometry. The geometry field contains a geometry node. The specified
geometry node is rendered with the specified appearance nodes applied. See 12.2 Concepts for more
information.

17 Lighting component contains details of the X3D lighting model and the interaction between Appearance
nodes and geometry nodes.

If the geometry field is nULL, the object is not drawn.

The bboxCenter and bboxSize fields specify a bounding box that encloses the Shape node's geometry. This is
a hint that may be used for optimization purposes. The results are undefined if the specified bounding box is
smaller than the actual bounding box of the geometry at any time. A default bboxSize value, (-1, -1, -1),
implies that the bounding box is not specified and, If needed, is calculated by the browser. A description of
the bboxCenter and bboxSize fields is contained in 10.2.2 Bounding boxes.

3D D
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X3D Specification Diagrams

height/ 2

height L

7 setndasopl
2 t=1-phiPl
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Chapter Summary

Shape is a container node for a single piece of
geometry
Geometry primitive nodes
* Box, Cone, Cylinder, Sphere, Text
* FontStyle supports Text
Numerous additional resources
» X3D tooltips, with multilingual versions available
* X3D specifications
» Each are integrated within X3D-Edit authoring tool
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Related concepts

Appearance node:
Background node:
Material node:
Transform node:
Viewpoint node:

Bounding boxes:
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http://web.nps.navy.mil/~brutzman
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FooterChapterTitle

Open-source license

Copyright (c) 1995-2008 held by the author(s). All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

e Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

e Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

e Neither the names of the Naval Postgraduate School (NPS) Modeling Virtual Environments and Simulation
(MOVES) Institute nor the names of its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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