Points, Lines, Polygons

Color and ColorRGBA nodes

Coordinate and CoordinateDouble nodes
PointSet node

ndexedLineSet node

LineSet node

ndexedFaceSet

ElevationGrid

Extrusion




Common Fields for Geometry Nodes

Type
SFBool
SFBool
SFBool
SFFloat
SFBool
SFBool
MFInt32
MFInt32
MFInt32

accessType Name Default Range Profile

InitializeOnly ccw true Interchange
InitializeOnly colorPerVertex true Interchange
initializeOnly convex true Interchange
InitializeOnly creaseAngle 0 [0, o0) Interchange
InitializeOnly normalPerVertex true Interchange
initializeOnly solid true Interchange
InitializeOnly colorindex [] [0, 0) or -1 Interchange

InitializeOnly coordIndex []
initializeOnly normallndex []

[0, 0) or -1 Interchange
[0, 0) or -1 Interchange



Color and ColorRGBA Nodes

Type accessType Name  Default Range

Profile
MEESISF{?GBA iInputOutput color [] [0, 1] Interchange
SFNode InputOutput metadata NULL [X3DMetadataObject] Core

<Color

DEF=“MyColorNode”
color=“000,111,100,
010,001” />
<ColorRGBA
DEF=“MyRGBAColorNode”
color="0000.5,1110.5,1000.5,
0100.5,0010.5” />



Coordinate & CoordinateDouble Nodes

Type accessType Name  Default Range

Profile
Mgvgggg/ inputOutput point  [] (-00, o0) Interchange

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<Coordinate DEF=“MyCoordinateNode”
point="000,111"/>



PointSet Node

Type  accessType Name  Default Range Profile

SFNode inputOutput color NULL
SFNode inputOutput coord NULL
SFNode inputOutput metadata NULL

<PointSet DEF=“MyPointNode”
<Color color=“100,
010,001,
0.80.8 0.8” />

[ X3dColorNode] Interchange
X3DCoordinateNode] Interchange

[ X3DMetadataObject] Core

<Coordinate point=“-200,000,

002,004” />
</PointSet>



LineSet Node

Type accessType Name Default Range Profile
MFInt32 initializeOnly vertexCount [ ] 0, ) or -1

SFNode inputOutput color NULL [X3dColorNode] Interchange
SFNode inputOutput coord NULL [X3DCoordinateNode] Interchange
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<LineSet DEF=“MyLineSet”
containerField=“geometry”
vertexCount=“2 2" >
<Coordinate point=“-200,000,002,004" />
<Color color=“100,010,001,0.80.80.8" />
</IndexedLineSet>



IndexedLineSet Node

Type accessType Name Default Range Profile
MFInt32 initializeOnly colorindex [] [0, ) or -1 Interchange
SFBool initializeOnly colorPerVertex true Interchange
SFBool initializeOnly coordindex [] 0, ) or -1 Interchange
SFNode inputOutput color NULL [X3DColorNode] Interchange
SFNode inputOutput coord NULL [X3DCoordinateNode] Interchange
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<IndexedLineSet DEF=“DefaultIndexedLineSet”
coordindex=“012 3 -1"
colorindex=“0123-1"
colorPerVertex=“true”
containerField=“geometry”>
<Coordinate point=“-200,000,002,004" />
<Color color=“100,010,001,0.80.80.8” />
</IndexedLineSet>



IndexedLineSet Node

<Shape>
<IndexedLineSet DEF='DefaultindexedLineSet'
coordlndex='01230-113-1'
colorindex='01230-113-1'
colorPerVertex="true'
containerField="geometry">
<Coordinate point="-200,000,
002,0-44" />
<Colorcolor="100,010,001,
0.80.80.8"/>
</IndexedLineSet>
</Shape>




IndexedFaceSet Node
Tpe aomType Name  Defait Rege  Profle

SFBool initializeOnly c true Interchange
SFBool initializeOnly convex true Interchange
SFBool initializeOnly solid true Interchange
SFFloat initializeOnly creaseAngle 0 [0, o0) Interchange
SFBool initializeOnly colorPerVertex true Interchange
SFBool initializeOnly normalPerVertex true Interchange
MFInt32 initializeOnly colorindex [] [0, o0) Or -1 Interchange
MFInt32 initializeOnly coordIndex [] [0, ©) or -1 Interchange
MFInt32 initializeOnly normalindex [] [0, o) or -1 Interchange
MFInt32 initializeOnly texCoordindex []

SFNode inputOutput color NULL

SFNode inputOutput coord NULL

SFNode inputOutput normal NULL

SFNode inputOutput texCoord NULL

SFNode inputOutput metadata NULL [X3DMetadataObject] Core



IndexedFaceSet Node

<IndexedFaceSet DEF="“MylindexedFaceSet”
containerField=“geometry”
ccw="“true”
colorPerVertex=“true”
convex="true”
creaseAngle=“0"
normalPerVertex="“true”
solid="true” >
<Coordinate DEF="DefaultCoordinate”
containerField=“coord” />
<Color DEF="“DefaultColor”
containerField=“color” />
</IndexedFaceSet>



IndexedFaceSet Node

<Shape>
<Appearance DEF='PumpHouseAppearance'>
<Material diffuseColor='0.82 0.78 0.74'/>
</Appearance>

<IndexedFaceSet DEF='IFS' coordindex='0154-15126-16237
-13047-1112132-121314-112151613-1150316-1163
17-195610-1891011-148117-14598-1111067-132
1417 -113161714-1">

<Coordinate point='0.00.00.02.00.00.02.01.750.00.01.75

0.00.6250.750.01.00.750.01.01.60.00.625 1.6 0.0 0.625 0.75 -
0.651.00.75-0.651.01.6-0.650.6251.6-0.652.00.0-2.72.01.75
-2.72.025-1.00.00.0-2.70.01.75-2.70.02.5-1.0'/>

</IndexedFaceSet>
</Shape>



IndexedFaceSet Node




SFBool
SFBool
SFBool
SFBool
MFFloat
MFFloat
SFFloat
MFInt32
MFInt32
MFInt32
MFInt32
SFNode
SFNode
SFNode
SFNode

initializeOnly ¢
InitializeOnly
initializeOnly
initializeOnly
initializeOnly
inputOnly
initializeOnly
initializeOnly
initializeOnly
initializeOnly
initializeOnly
InputOutput
inputOutput
inputOutput
inputOutput

ElevationGrid Node
Tpe aemTye Neme  DefeltRenge  Profe

colorPerVertex
normalPer\ertex

solid

height
set_height
creaseAngle
xDimension
xSpacing
zDimension
zSpacing
color
normal
texCoord
metadata

true
true
true

true

[]

[]

0

0

1.0

0

1.0
NULL
NULL
NULL
NULL

(-OO, Oo)

(-OO, OO)

[0, =)

[0, )

(0, )

[0, )

(0, )
[X3DColorNode]
[X3DNormalNode]
[X3DTextureCoordinateNode]
[X3DMetadataObject]

Interchange
Interchange
Interchange
Interchange

Interchange
Interchange
Interchange
Interchange
Interchange
Interchange
Interchange
Interchange
Interchange
Interchange
Core



ElevationGrid Node

<ElevationGrid DEF=
“MyElevationGridNode”
ccw="“true”
colorPerVertex=“true”
containerField="“geometry”
creaseAngle=“0"
normalPerVertex="“true”
solid="true”
xDimension=“0"
xSpacing=“1.0"
zDimension=“0"
zSpacing="“1.0"/>



ElevationGrid Node

xDimension =5

normal [4]

zDimension = 4

z Spadny

15



ElevationGrid Node

<Shape DEF='ExampleElevationGridShape'>

<ElevationGrid height='0000000111100122
10012210011110000000°

solid='false'
xDimension='6'
zDimension='6'/>
<Appearance DEF='DiffuseRedAppearance'>
<Material diffuseColor='0.9 0.1 0.1'/>
</Appearance>
</Shape>



ElevationGrid Node




TextureCoordinate Node

Type accessType Name  Default Range Profile
MFVec2f inputOutput point [] (-00, 0) Interchange
SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<TextureCoordinate DEF=MyTextureCoordinate
point="00,01,11,10"
containerField=“texCoord” />



TextureCoordinateGenerator

Type accessType Name Default Range Profile
SFString inputOutput mode “SPHERE” ... Immersive
MFFloat inputOutput Parameter [ ] Immersive

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<TextureCoordinateGenerator
DEF=MyTextureCoordinateGenerator

mode=“SPHERE”
point="00,01,11,10"

containerField="“texCoord” />



TextureCoordinateGenerator modes

SPHERE
CAMERASPACENORMAL
CAMERASPACE POSITION
CAMERASPACE REFLECTIONVECTOR
SPHERE-LOCAL

COORD

COORD-EYE

NOISE

NOISE-EYE
SPHERE-REFLECT
SPHERE-REFLECT-LOCAL



Extrusion Node
Tpe  amsType Name  Dcfault Rege  Profe

SFBool initializeOnly ¢ true Interchange
SFBool initializeOnly convex true Interchange
SFBool initializeOnly beginCap  true Interchange
SFBool initializeOnly endCap true Interchange
SFBool initializeOnly solid true Interchange
SFFloat InitializeOnly creaseAngle 0 [0, ) Interchange
- o [11,1-1,
MFVec2f initializeOnly crossSection -111]1 11, (-c0, 00) Interchange
MFVec3f initializeOnly spine BC])OO’ 01 (-00, o0) Interchange

SFVec2f initializeOnly scale [11] (0, 0)
MFRotation initializeOnly orientation [0010] [-1, 1] (-o0, o0)

SFNode  inputOutput metadata ~ NULL ([:ﬁSDMetadataObje Core



Extrusion Node

<Extrusion DEF=“MyExtrusionNode”
containerField=“geometry”
beginCap=“true”
ccw="true”
convex="true”
creaseAngle=“0.0"
crossSection=“11,1-1,-1-1,-11,11"
endCap="true”
orientation="001 0"
scale="1 1"
solid=“true”
spine=“000,010"/>



Extrusion Node

<X3D >
<Scene>
<Background skyColor="111"/>
<Transform translation='-4 0 0'>
<Shape>
<Extrusion crossSection='-3.5-1-2.12.92.2293.6-10-
3.5-35-1"scale='11110.20.2"solid="true' spine='0000 1
001.60'/>
<Appearance>
<Material diffuseColor='0.2 0.6 0.5'/>
</Appearance>
</Shape>
</Transform>
</Scene>
</X3D>




Event Animation and Interpolation

TimeSensor Node
Colorinterpolator Node
PositionInterpolator
Orientationinterpolator
Normallnterpolator
Coordinatelnterpolator
PositionInterpolator2D
Coordinatelnterpolator2D



X3D Animation

* 3n4pBnuata, pe tnv napepuBoAn cuvdeocswv ROUTE

Interpolator

7

B
: Touch ', : Time :
L_Ee_nfo_r_ _: S Sensor X
ROUTE
Connections

Target
Node

Mo ROUTE tomoBetel to mepLexopevo evog nedlou evog
KOopBou oe eva nedio evoc aldou kopPou, kaBe popa

1OV TO TIPWTO aAAAleL

— Toa duo nedia odpeilouv va eivat iblou tUTOU
— To mpwto odeilel va eritpemel Output, kal to devtepo Input




X3D Animation

Evoac TimeSensor nmopayeL TLLEC XpOVOU.
— 2to nebio [0, 1], mov ekdppalel TO MOCOOTO TOU KUKAOU TOU
Tou €xeL StavuBEd.

Y€ KABOE xpovikn oTyun, tpLv Tn dwrtoamnodoon
(rendering) evoc kapg, o xpovoc touv TimeSensor
nepvael (Leow ploc ROUTE) og evayv Interpolator

O Interpolator urtoAoyilel (Baoel TwV TIHWV TWV
rnedlwv Tou) TNV TN TIOU OVTLOTOLXEL OTN
OUYKEKPLUEVN XPOVLKN OTLYUN

H twun avtn mepvael oto entbupnto nedio tov kopBou-
oTOXOoU pEow pog ROUTE

To veo kape oxeblaletal Baocel TNG TPOTIOTOLN LEVNC
TLUNG Tou mediou Tou KOUBou-otoxou



X3D Animation

To X3D emBaAAed strict typing: oe kaBe nebio pnopel va
avtlotolxeital povo medio iblou Tumovu

Ertitpenetal vo LETABANAOUME TLC TIUEC TWV TTESLWV LE
accessType InputOnly kat InputOutput. Ta OutputOnly
LLITOPOUV HOVO Vo ETILOTPEDOUV TIUEC, evw T InitializeOnly
MaLPVoULV TIUA HOVO KATA TN $OpTWON TS OKNVAC

AvaAoya pe tov tuTto tediou mouv BEAou e va LeETABAANOUUE,

UTTAPXOULV avTtiotolyol KopBol Interpolator mou mapadyouv Tov
Tumo mediov auTtov

KaAo eival va amodevyoupe va ouvOEOULE TTOAAOUC
Sladopetikouc Interpolators e to idlo edio evoc kopuBou
(multiple fan-in), kaBwc¢ eivat SUokoAo va Toug cuvtovioou e



ROUTE Connections

<ROUTE fromNode=“SourceNodeName”
fromField=“sourceFieldName”
toNode="“TargetNodeName”
toField="targetFleldName” />

* Mpoooxn: o optopog tn¢ ROUTE mpemel va yivetal
adou oplotouV Kal ovopootouVv (Leocw DEF) ot
KOUBol tou autr cuvEel

Mot ROUTE b¢ev etva kopocg X3D, av kat
OUVTAOOETAL WC oTtolxelo XML



Interpolation

e [poppkn mapepBoAn, wote og kABE xpovikn
otwyun [0,1] va uropet va avtiotolynBOel pio Tpn

<Scalarinterpolator <Scalarinterpolator
key="00.20.40.60.81" key="00.25,0.250.5,0.5 1"
keyValue=""058940"/> keyValue='"11,22,34"/>
keyValue A
A
4| /
3 _
2 _ —
1
0 | | | >

0 0.25 0.5 0.75 1



X3D Animation

1. ErmtAoyn kopBou-otoxou kot mediou-otoxou (6nA. TNV mapAUETPO Tou BEAoUE va
HetaBarAetal)

2. Ovopaotia tou KopPBou otoxou, pe to medio DEF.

3. EAeyxo¢ tou tumou dedopEvwy tou Ttediov otoxou: SFFloat, SFVec3f, MFVec3f,
SFColor KkArt.

4. EAeyxoc UATWC amotteital, avti yia Interpolator, Sequencer (o€ meplttwon mou To
nedlo-otoxoc eivat Boolean i Integer), i Script av to nedio-oto)og ivatl Node.

5. Av amnatteitat Interpolator, akoAouBel n emthoyn tou kat@AAnAou Interpolator, o
omolog mapayel To owoto Tumo dedopévwy, mty. O Scalarinterpolator mapayet SFFloat
gevw o Coordinatelnterpolator mapayst MFVec3f

6. Av 0 emlBupoUE, TotoBeTOUE Evav alcOntrpa o omoiog Ba avaAdpel va
gvepyormolnoeL tov TimeSensor péow evog niediov SFTime r) SFBool. O aweBntripac
auTo¢ Ba uropouoe va evepyorolnBel kat amo Eva dAAo animation.

7. NpocBEtoupe tov TimeSensor, kot Btoupe to ntedio cyclelnterval oto xpovo nou
emBupov e va dlapket to animation. Me loop="“false” to animation cupBaivel pla
dopa omote ekkLveltal, evw pe “true” cupPaivel emavalapBavopeva

8. Juvbéoupe Tov aloBntipa, av UTTAPXEL, UE To KataAAnAo nedio tou TimeSensor,
HEow evoc ROUTE

9. Juvbéoupe to nedio tou TimeSensor pe ovoua fraction_changed pe to nedio
set_fraction tou Interpolator (A Sequencer), péow evoc ROUTE

10. Zuvdéoupe to value_changed tou Interpolator, Sequencer ) Script, pe 1o nedio mou
HoG evOladEPEL TOU KOUPOU-0TOXOU.



X3DSensorNode Type

SFBool inputOutput enabled true Interactive
SFBool inputOutput isActive True Interactive

SFNode inputOutput metadata NULL [X3DMetadata

bject] Core



X3DlInterpolatorNode Type

MFFloat inputOutput key [] (-00, o0) Interchange
MF<type> inputOutput keyValue [] (type dependent) Interchange
SFFloat  inputOnly set fraction Interchange
[<St)|f|:;)lt\a/l>|:] outputOnly value changed Interchange

SFNode  inputOutput metadata NULL [X3DMetadataObject] Core



X3D Animation Nodes

e Avaloya e tov TUTo 0OOUEVWY TTOU XPELA{OMOOTE,
UTTAPYOUV Kal Ta avtiotowxa Animation Nodes

SFBool Single-field boolean value BooleanSequencer
SFColor  Single-field color value, R G B ColorlInterpolator
SFInt32 Single-field 32-bit integer value IntegerSequencer
SEFloat \S/érllgée-fleld single-precision floating-point ScalarInterpolator

. Single-field Rotation value using 3-tuple  QrientationInterpolator
SFRotation axis, radian angle form (Errorin book)p
SFTime Single-field Time value TimeSensor
SFVec2f  Single-field 2-float vector value PositionInterpolator2D
MFVec2f  Multiple-field 2-float vector array Coordinatelnterpolator2D

SFVec3f  Single-field vector value of 3-float values Positioninterpolator
MFVec3f  Multiple-field vector array of 3-float values Coordinatelnterpolator



TimeSensor Node
Type accessType Name ~ Default Range  Profile

SFTime inputOutput cyclelnterval 1 (0, ) Interchange
SFTime inputOutput startTime 0 (-00, ) Interchange
SFTime inputOutput stopTime 0 (00, 00) Interchange
SFTime inputOutput pauseTime 0 (00, 00) Full
SFTime inputOutput resumeTime 0 (-c0, o0) Full
SFBool inputOutput enabled true Interchange
SFBool inputOutput loop false Interchange
SFFloat _

(Error _outputOnly fraction _changed Interchange
In book)

SFTime outputOnly time Interchange
SFTime outputOnly cycleTime Interchange
SFTime outputOnly elapsedTime Interchange
SFBool outputOnly isActive Interchange
SFBool outputOnly isPaused Full

SFNode inputOutput metadata NULL [X3DMetadataObject] Core



TimeSensor Node

TimeSensor example node syntax:

<TimeSensor DEF=“MyTimeSensorNode”
cyclelnterval="1"
startTime="“0"
stopTime="0"
enabled="true”
loop="false”
pauseTime="“0"
resumeTime="0"

/>
TimeSensor fraction_changed output algorithm (pseudocode):

time=now; // output field value
numberOfLoops=(now-startTime)/cyclelnterval; // floating-point calculation
F=fractionalPart (numberOfLoops);
If (now==startTime)
fraction_changed=0.0; // output field value
else if ((loop=="false”) && (now == (startTime + cyclelnterval)))
fraction_changed=1.0; //output field value
else fraction_changed =f; //output field value



Scalarinterpolator Node

MFFloat inputOutput key [] (-00, o0) Interchange
MFFloat inputOutput keyValue [] (-00, o) Interchange
SFFloat  inputOnly set fraction (00, 00) Interactive
SFFloat  outputOnly value changed Interchange
SFNode  inputOutput metadata NULL [X3DMetadataObject] Core

<Scalarinterpolator
key="“00.51"
keyValue=“2 4 8”

/>



Colorinterpolator Node

MFFloat  inputOutput key [] (-00, 00) Interchange
MFVec3f inputOutput keyValue [ ] (-00, c0) Interchange
SFFloat  inputOnly set fraction (-00, 00) Interchange
SFColor  outputOnly \(/Iaéllrl;g_rcikrl]aggg% Interchange
SFNode  inputOutput metadata NULL [X3DMetadataObject] Core

<ColorlInterpolator
key="“00.51"
keyValue=“0000.20.20.50.40.4 1"

/>



Positionlnterpolator Node

MFFloat inputOutput key [] (-00, o0) Interchange
MFVec3f inputOutput keyValue [] (-00, o) Interchange
SFFloat  inputOnly set fraction (00, 00) Interchange
SFVec3f outputOnly value changed Interchange
SFNode  inputOutput metadata NULL [X3DMetadataObject] Core

<Positionlnterpolator
key="“00.51"
keyValue=“-302,002,302"

/>



Orientationlnterpolator Node

MFFloat iInputOutput key [] (-0, o0) Interchange
MFRotation inputOutput keyValue [] [-1,1] (-00, o0) Interchange
SFFloat InputOnly  set fraction Interchange
SFRoation outputOnly value changed Interchange
SFNode InputOutput metadata NULL [X3DMetadataObject] Core

<Orientationinterpolator
key="00.250.50.75 1"

keyValue=“0100,0100.78,0101.57,010
2.35,0103.14159”

/>



Normallnterpolator Node

MFFloat inputOutput key [] (-00, o0) Interchange
MFVec3f inputOutput keyValue [] (-00, o) Interchange
SFFloat  inputOnly set fraction (00, 00) Interchange
SFVec3f outputOnly value changed Interchange
SFNode  inputOutput metadata NULL [X3DMetadataObject] Core

<Normallnterpolator
key="“00.51"
keyValue=“000,010,000"

/>



Coordinatelnterpolator Node

MFFloat inputOutput key [] (-00, o0) Interchange
MFVec3f inputOutput keyValue [] (-00, o) Interchange
SFFloat  inputOnly set fraction (00, 00) Interchange
MFVec3f outputOnly value changed Interchange
SFNode  inputOutput metadata NULL [X3DMetadataObject] Core

<Coordinatelnterpolator
key="“00.51"
keyValue=“000,100,010,000,0.500,00.50,000,100,01
O”

/>



PositionInterpolator2D Node

MFFloat inputOutput key [] (-00, o0) Interchange
MFVec2f inputOutput keyValue [] (-00, o) Interchange
SFFloat  inputOnly set fraction (00, 00) Interchange
SFVec2f outputOnly value changed Interchange
SFNode  inputOutput metadata NULL [X3DMetadataObject] Core

<Positionlnterpolator2D
key="“00.51"
keyValue=“11, 22,3 3"

/>



Coordinatelnterpolator2D Node

MFFloat inputOutput key [] (-00, o0) Interchange
MFVec3f inputOutput keyValue [] (-00, o) Interchange
SFFloat  inputOnly set fraction (00, 00) Interchange
MFVec3f outputOnly value changed Interchange
SFNode  inputOutput metadata NULL [X3DMetadataObject] Core

<Coordinatelnterpolator2D
key="“00.51"
keyValue=“11,11,22,22,33,33"

/>



