Recommended Resources

X3DEdit
https://savage.nps.edu/X3D-Edit/

...or Notepad (++)

Octaga Player
http://octagavs.com/softwarem/octaga-player

Examples:
http://x3dgraphics.com/examples/X3dForWebAuthors/

X3D API:
http://www.web3d.org/files/specifications/19775-1/V3.3/index.html

X3D Tooltips:
http://www.web3d.org/x3d/content/X3dTooltips.html
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Other browsers & plugins

Contact
http://www.bitmanagement.de

FreeWRL/FreeX3D
http://www.crc.ca/FreeWRL

InstantReality
http://instantreality.org
Xj3D
http://www.xj3d.org
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X3D

A royalty-free open-standard file format
Metadoon Kivoupevwyv 3D oknvwyv Le peow XML
Run-time apyttektovikn yla dtadpaon UE TO
(elafeady

[Mpoturno anoBnkevoncg, avakAnong Ko
avarapaywync real-time ypadplkwy, EYKEKPLUEVO
aro 1o ISO

AvtoAlayn 3D 6edopEvwy O€ TIPOYUOTLKO XPOVO:
turntonotnuevo format dnuoocicevong oto Web



X3D browser architecture

Event passing with external
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The scene graph

o KatevBuvopevoc akukAlkoc ypadoc (6evdpikn
boun)
o KouPoc-pita <X3D> otnv kKopudn
o Model-centric approach
« [ewpetpla, peyebocg, epdavion, tomobeoia povteAou
—KOlL OXEON UE AAAQ LOVTEAQ

o Koppot (nodes) tou 6€vtpou mou neplexouv nedila
(fields)

= TO OTtolaL UImopEL va elvat KL aAAot Koppot
= N oA£C TIpEC (datatype values)



Sample X3D Code

<Scene>
<Transform rotation="01 0 0.5" translation="0 3 0">
<Shape>
<Sphere radius="3" solid="true"/>
<Appearance>
<ImageTexture url="earth.jpg"/>
</Appearance>
</Shape>
</Transform>

</Scene>




The scene graph

~|£7) version="1.0" encoding="UTF-8"
------ - [E PUBLIC "ISO//Web3D//DTD X3D 3..
—{EE}E.}D ::E=:""":- = ErSI0N=
+1- 4 & head
-4 % Scene
i---{52E?-Tr.ﬂnsi:n:lrn'u yfation="0 100.5, translat
i--{EE}ShapE
------ - B Sphere radius="3", solid="true
—|-- % Appearance
E------iEiEE?-In'|.5|g|ETE:uctl_|rE Uri="eartn.jpg




Ty

- X3D-Edit 3.2 Editor Suite 201207171143

File Edit View 3D Team Tools Window Help

5

newSceneGraph_3.x3d - NHavigator #
= |£?] version="1.0" encoding="UTF-8"
i [EE PUBLIC "IS0/Web3D//DTD X3D 3....

—---<€..§> Scene
= ---<§_3>Transfc'rm
;---<_§> Shape

-4 % Appearance
L. 4B Material
—--& & Transform
=1 4% Shape
L@ B Cylinder
-4 % Appearance
= & & Transform

i---<:§> Shape

T

Filters:

e newSceneGraph_3.x3d =

R E-8-eTFE5E e ot
17 </Lppearancer
18 </Shape>
19 </Transform>
20| <Transform>
21 |[=] <S5hape>
22 <Cylinder DEF=
23 |[= <Lppearancer
24 <Material diffuse
25 </Lppearancer
26 </Shape>
27 </Transform:>
28 [=] «Transform translation=
29 [-] <Shape>
30 <S5phere DEF=
31 [ <Lppearancex
32 <Material diffuseColor=
4 T
Owutput 2

£

OH| v¥

KML

[=] || Palette &

-1 X3D Scene Structure and Metadata
41— XML comment —> 4 DOCTYPE

13

4o %30
It unit

] MetadataBoolean

=1 head <0 component

g:E:g Scene

&) MetadataFloat

<> meta
ﬁ] Metadatalnteger
& vorldInfo

& sMaL Vehide

ﬁ] MetadataDouble

m

m

@] MetadataString  [@] Metadataset

& sMAL Object & SMAL Terrain

+ Geometry: Primitives

+ Grouping

+ Viewing and Navigation

+ Appearance, Material and Textures
+ Geometry: Points, Lines and Polygons
+ Event Animation and Interpolation

+ User Interactivity and Sensors

+ Event Utilities and Scripting

+ Geometry: 2D

+ Lighting and Environmental Effects

(L= [=] [ xj3p viewer

£

m

£

hello
X3D!

£

<A 82 < > [B]AES)

File 'fC: UsersMarkos/newSceneGraph_3.x3d' ready 30.30

22|19 |INS




X3D rendering and animation

Awaoxlon top-down, depth-first
= Single-pass: oL KANoelc odeiAoUV va ETTOVTOL TWV OPLOUWY

Transform nodes: Tpomomnoinon Tov CUCTAMATOC
OUVTETOYUEVWV

Appearance/material: tpomomnoinon Twv MAPAUETPWV
rendering Twv YEWUETPLWV

Geometry: rendering mToAuywvwv

USE: emavoaoyedioon Sopwv Tou £€Xouv OpLOTEL
nponyovpevwe pe DEF

ROUTE: yeyovota (events) mepvouv amno eva medlo evoc
KOUBOU TpOoC Eval OXETIKO TIEOLO 0€ €vav AANO



X3D rendering and animation

H dlaoxion emoavoAopBaveToL CUVEXWC
OL TIMEC EVTOC TWV KOUBWV AVAVEWVOVTAL, KOL Lo VEQ
£LKOVOL ETTAVUTIOAOYLETOL

* Hveéa elkova avtkaBilota tnv maAld (double buffering)

* Frame rates avw twv 7-10 Hz

This drawing process is defined as rendering

Other tricks can speed up the process
* JTOYEUMEVO dwTA
* EmavumoAoyLlopoC HOVO TWV TPOTOTIOLNUEVWVY UTIO-

ypapnuatwy
° KAT...



The X3D event model

o« Meow ROUTEs, ot koot kat ta tedio tov ypadou
oknvnc¢ aAAnAocuvdEovtal

o AnAwTtwkn (declarative) mpoocouolwon
= Epeic anmAwc oplloupe oxeoelc petall KOpUPwv
= H nmpokUmtovoa cupnepldpopa anmAwc avaduetal

= ...OUXVQ BAOEL TWV EMAOYWV TOU XPNoTN

= OE AVTIBEoN UE TOV TUTILKO TIPOYPOLUUATIONO BACEL EVTOAWV
(imperative)

= KLON autd o€ mpayuatiko XpOvo, WOTE va elval
aVeEAPTNTO TOVU EMEEEPYAOTN
o loyupn aAAa kat amAn, avaduopevn,
Lovteornoinon



X3D file structure

o File Header
e X3D header statement

o Profile statement
= Full, Immersive, Interactive, Interchange, Core

« Component statement (optional, multiple)
= NURBS, Human animation, CAD,

o META statement (optional, multiple)
= Authoring and editing information

« X3D root node
« X3D scene graph child nodes (multiple)




Functionality subsets

MeyaAo eUPOC TIPOYPAUUATIOTIKWY SUVOTOTATWVY Kol
VoYKWV

Avtiotolya, peyalo evpoc duvatotntwy browsers

AVTIKELLEVOOTPAPNC OUYKPOTNON, WOTE VA
urtootnpilovtal OAeC oL SuvVATOTNTEC

Immersive

Profiles + Components

Interactive

Interchange



Profiles

Core
nterchange

nteractive
MPEG-4Interactive
CADInterchange
Immersive

Full



Components (evOeLKTIKA)

Components Interchange | CAD Interchange | Interactive | Immersive
Profile Profile Profile Profile

CADGeometry

Environmental 1 1 2 3
effects

Geospatial 1

[EEY

Humanoid
animation

Interpolation 2 2 2
Networking 1 1 2 3
NURBS

Programmable
shaders

R B~ W W

Scripting 1 1

[a Tov TTAR PN TTivaka, BiBAio, o€gA. 16.



X3D Header (XML)

{?xml version="1.0" encoding="UTF-8"2>
<IDOCTYPE X3D PUBLIC "IS0//Web3D//DTD X3D 3.1//EN"
"http://www.web3d.org/specifications/x3d-3.1.dtd">
<X3D version="3.1" profile="Immersive"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema-instance"”
xsd:noNamespaceSchemalocation=
"http://www.web3d.org/specifications/x3d-3.1.xsd">
{head>
{component name='DIS' level="1"/>
{component name='Geospatial' Tevel="1"'/>
{component name='H-Anim' level="1"'/>
{component name='NURBS' level="4"'/>
{meta name='filename'
content='HeaderProfileComponentMetaExample.x3d"'/>
<{/head>
{Scene>
{I==Scene graph nodes are added here——>
{/Scene>
</X3D>



Name
SFBool
MFBool
SFColor
MFColor
SFColorRGBA
MFColorRGBA
SFFloat
MFFloat
SFDouble
MFDouble
SFInt32
MFInt32
SFIimage

MFImage

Field types

Description

Single-field boolean
Multiple-field boolean
Single-field RGB Color
Multiple-field RGB Color
SF RGB Color+Alphamap
MF RGB Color+Alphamap
SF floating point number
MF floating point number
SF double precision float
MF douple precision float
SF 32-bit integer value
MF 32-bit integer value

SF image value

MF image value

Example value
true
true true false
0.7091
0081,0105,000
100.30.8
100.30.7,0.3001
1.8
-8.4 2 0.2345
2.7128
2.1345 -0.23 1.82
5472
32 -523 0-7376
2 1 2 OxFFOO0 0x2A99

121 0x88 OxFF,
11 3 OxAAOOFF

Default value
false
empty list
0 0 O (Black)
empty list
0000 (Transp.)
empty list
0
empty list
0.0
empty list
0
empty list
000

empty list



Field types

Name Description Example value Default value
SFNode SF X3D node <Shape/> NULL
MFNode MF X3D node array of peers <Shape/> <Group/> empty list
SFRotation SF 3-tuple axis + radians 10024 0010
MFRotation MF 3-tuple axis + radians 0101.2,0100 empty list
SFString SF string "X3D is awesome!"

MFString MF string "Hello" "X3D" "###" empty list
SFTime SF time 1835.34 0
MFTime MF time -120-3.116.5 empty list
SFVec2f/SFVec2d SF 2-float or 2-double vector 2-1.6 0
MFVec2f/MFVec2d MF 2-float or 2-double vector -10.7,00.2,154 empty list

Similarly for SFVec3f/SFVec3d, MFVec3f/IMFVec3d, SFVec4f/SFVec4d, MFVec4f/MFVec4d

SFEMatrix3f/ : 13.67-522-410 100010
SEMatrix3d SF 3-by-3 matrix of float or double 6-19 "4 00 1 (identity)

Similarly for MFMatrix3f/MFMatrix3d, SFMatrix4f/SFMatrix4d, MFMatrix4f, MFMatrix4d



X3D units of measurement

o Standard S.I. units
o Linear distances:
o Angles:

e TIMe:

o Colour space:

meters
radians (2m = 360°)

seconds (Absolute time since
00:00 AM, 01/01/1970)

RGB ([0,1], [0,1], [O,1])



XML

* Elements, Twv omolwv ta duvata ovopata
npokaBopilovtol amo to schema mou
XPNOLULOTIOLOUUE

— .x. <X3D>, <Shape>, <IndexedFaceSet>

e Attributes, mou cuvodeUouv ta Elements, ko

IOV €TILONC £YOUV TIPOKAOOPLOMEVA OVOATO
KoL TLEd LA TLUWV

— .x. <X3D profile="Full"> <Sphere solid='false'>

— OL TIHEC TWV attributes, kKAewopevecoe " "' '

* |lepapyxtkn, EpPwAeupevn doun



> UVTOKTLKOL Kavovec XML

 KaBe Element avoiyel, opeilel kal va KAELVEL
— M.x. <Shape> ... </Shape>n <Cone/>
 Ta ovopata twv Elements ko twv Attributes givot
case sensitive
— OXI: <Appearance> ... </appearance>, oute <material/>
* HepdpwAevon npemeL va eivor opba Sopnpevn

— JWoTOo: <Transform (...)> <Shape (...)> ... </Shape>
</Transform>

— AaBoc: <Transform (...)> <Shape (...)> ... </Transform>
</Shape>

— 2€ aUTO pac fonBacl kat to indenting



>UUBOoAa oTLC TLHEC TwV attributes

* Ta pova sloaywylka (amootpodoc) ' eival &apos;
* To & eival &amp;
* Ta OutAa elcaywyka " eival &quot;

* EVaAAOKTLKA, TOL ELOOYWYLKA €Loayovtatl Kot we \'" yla va
SladpopomolouvToL Ao TA ELCAYWYLKA TIOU 0pl{ouV TIMEC

* string='"Hello from \"Monterey\" " ' or

* string='"Hello from \&quot;Monterey\&quot;

e string=""A friend&apos;s new car" "just arrived" '
 Ta oUpPOAA < Kol > ypadovtal we &lt; ko &gt; avtiotowya

[MAQPNG ANioTa CUPBOAWV:
http://en.wikipedia.org/wiki/List of XML and HTML character entity references
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ETtLTAEOV KOWVOVEC

* Eva povadiko root element yua kaBe eyypado XML

— 210 Schema tn¢ X3D auto ivol To otolyelo <X3D>
* Ta oxOALaL avolyouv pE <!-- kot KAelvouv pe -->
— .. <!-- This is a comment -->

* Ta dtadoyika keva dtatnpouvtal otnv XML

— To "Hello World" etvait Stadpopetiko amo
to "Hello World"



2xedlaopoc XML yia tnv X3D

e OLkopPol (nodes) pac oknvng SnAwvovtal wg
XML elements
e e.g.<Sphere/> or <Sphere> ... </Sphere>

e Y& TTOAAEC (aAAQ OXL OAEC) TLC TTEPUTTWOELC, B XPNOLUOTIOLOUE
touc opouc Node kat Element adiakptra

* Ta simple-type nmedia (fields) evoc kopBouv X3D
dnAwvovtol wc attributes Tou avtiotolyou element
* M.x. <Sphere radius="5" />

e Omowadnmote TN 6 ONAWOEL Ao epac, maAlpveL TNV
npokaBoplopevn (default) Twun.

* [1.x. T0 <Sphere/> eival tLoodUvapo e to <Sphere
radius="1"/>



XML vs VRML

<Transform rotation="0100.5" >
<Shape>

<Sphere radius="3"
solid="true">

</Sphere>
<Appearance>

<ImageTexture
url="earth.jpg">

</ImageTexture>
</Appearance>
</Shape>
</Transform>

Transform {
rotation 01 00.5
children [
Shape {
geometry Sphere {
radius 3
¥
appearance Appearance {
texture ImageTexture {
url ["earth.jpg"]

}



TumoL apyelwv X3D

x3d: XML keipevo, kwdikac X3D
X3dv: Kwéiwkomoinon VRML ammAoU KeLpEVOU

x3db: Binary cuprnitecpeva apyeto X3D

— 2upurnieon peow XML Fl data reduction

— 2uprieon peow Java3D geometric compression
— Entniebo ovpunieonc: 10%-25%

— BeAtiwon taxvtntog parsing: x5-x10



Abstract node types

o Strong typing of nodes
= Strict child-node type definitions
= Consistency in simple-type field attributes
= Improved validation capabilities
= Common APIs are the same

= Definitions and operations are easier to
remember and adapt

« Also, strong typing of field datatypes



Chapter 2: Primitives

Shape Node
Box Node
Cone Node
Cylinder Node

Sphere Node
Text Node
FontStyle Node



Abstract Node Types

Mo peEBodoc yia va dStaoPpaAilovpe OtL OpoLoL
Koppot €xouv 1bla medla

* AsltoupyouV wc "KAAOELC" TLC OTTOLEC
KAnpovopouv oL Kopol

* [1.X. o KOpPoc Shape vAomolel tov
X3DShapeNode type, mou KANPOVOUEL TOV
X3DBoundedObject type



Nepypadn nediwv Nodes

Type: field type (see Table)

accessType: inputOutput, initializeOnly,
inputOnly, outputOnly

Name

Default

Range

Profile Full, Immersive, Interactive,
Interchange, Core



Type
SFVec3f

SFVec3f

Type

SFNode

X3DBoundedObiject type

accessType Name Default Range Profile
initializeOnly  bboxCenter 000 (—o0, o0) Interchange
initializeOnly  bboxSize -1-1-1 [0,w]or-1-1-1 Interchange

X3DInfoNode type

accessType Name Default Range Profile

inputOutput metadata NULL [X3DMetadataObject] Core



Type

SFNode
SFNode
SFVec3f
SFVec3f
SFNode

X3DShapeNode type
and Shape Node

accessType
iInputOutput
iInputOutput
initializeOnly
initializeOnly

iInputOutput

Name
geometry
appearance
bboxCenter
bboxSize

metadata

<Shape DEF="MyShape"
bboxCenter ="0 0 0"
bboxSize ="-1-1-1">
<Sphere DEF="MySphere" />
<Appearance DEF="MyAppearance" />

</Shape>

Default
NULL
NULL
000
-1-1-1
NULL

Range
[X3DGeometryNode]
[X3DAppearanceNode]
(=00, )

[0, ] or-1-1-1
[X3DMetadataObiject]

Profile

Interchange
Interchange
Interchange
Interchange

Core



Bounding box

* [MAnpodopla tpoc tov browser ylo to peyeboc¢
TOU OVTLKELMEVOU

e ErttayUvel umtoAoylopouc emikaAung Ko
OUYKPOUOEWV

e A€V EXEL OPATEC OUVETIELEC

* [Mpoatpetko: n TN "-1 -1 -1" petabeteL 1o
UTTOAOYLOTIKO Bapoc otov browser



Metadata

<MetadataDouble name='my double metadata' value='1.0 2.0 3.0’
containerField='metadata'/>

<MetadataBoolean name='my boolean metadata' value="true false true'
containerField="'metadata'/>

<MetadataString name='my string metadata' value=""one two" "three four™

containerField="'metadata'/>
<MetadataSet name='sample data' containerField="'metadata'>

<MetadataString name="This node is metadata on the

MetadataSet' containerField='metadata'/>

<MetadataBoolean value="true false true' containerField="'value'/>
<MetadataDouble value='0 1 2' containerField='value'/>
<MetadataFloat value='3 4 5' containerField='value'/>
<Metadatalnteger value='6 7 8' containerField="value'/>
<MetadataString value=""string1" "string2"' containerField='value'/>

</MetadataSet>



Shape and geometry

* KabBe kopPBoc Shape meplexet:
* Geometry

 Appearance and material

* KaBe Shape mepLexel pa Lovadikn YEWUETPLOL

* HmapaAAnAn kotaypadn YEWUETPLAC KOl
epudavionc BeAtiotonolel tnv anodoon otn
GPU



Box Node

Type accessType Name
SFVec3f initializeOnly  size
SFBool initializeOnly  solid

SFNode inputOutput metadata

<Box DEF="MyBoxNode"
size="8 2 2"
solid="true" />

Default

222

true

NULL

Range

(—OO, OO)

[X3DMetadataObiject]

Profile
Interchange
Interchange

Core



Box Node




Type
SFFloat
SFFloat
SFBool
SFBool
SFBool
SFNode

accessType
initializeOnly
initializeOnly
initializeOnly
initializeOnly
initializeOnly

inputOutput

Cone Node

Name
bottomRadius
height

bottom

side

solid

metadata

<Cone DEF="MyConeNode"
bottomRadius="1"
height="2"
bottom="true"

side="true"

solid="true"/>

Default Range

1 (0, )
2

true

true

true

NULL [X3DMetadataObject]

Profile

Interchange
Interchange
Interchange
Interchange

Interchange

Core




Cone Node




Type
SFFloat
SFFloat
SFBool
SFBool
SFBool
SFBool
SFNode

accessType

initializeOnly
initializeOnly
initializeOnly
initializeOnly
initializeOnly
initializeOnly

inputOutput

Cylinder Node

Name
radius
height
bottom
side
top
solid

metadata

<Cylinder DEF="MyCylinderNode"

radius="1"
height="2"

bottom="true"

side="true"

top="true"

solid="true"/>

Default Range

1 (0, 0)
2

true

true

true

true

NULL [X3DMetadataObject]

Profile

Interchange
Interchange
Interchange
Interchange
Interchange

Interchange

Core




Cylinder Node

side

+X




Cylinder Node (cont'd)

side = "false" top = "false" top = "false"
solid = "false" solid = "false" solid = "true"




Sphere Node

Type accessType Name Default
SFVec3f initializeOnly radius 1
SFBool initializeOnly  solid true

SFNode inputOutput metadata NULL

<Sphere DEF="MySphereNode"
radius="2"
solid="true" />

Range

(—OO, OO)

[X3DMetadataObiject]

Profile
Interchange

Interchange

Core



Sphere Node

-m .y
o .l..

L ]
------

i i
...... : .t & -I i FII-II ."FII




Text Node

Type accessType Name

SFNode inoutOutput fontStyle

MFString initializeOnly  string

MFFloat inputOutput length

SFFloat initializeOnly  maxExtent

SFBool initializeOnly  solid

SFNode inputOutput metadata
<Text DEF="MyTextode"

length=""

maxExtent="0.0"

string=""some" "text™

solid="false">
<FontStyle DEF="MyFontStyle"/>
</Text>

Mpoooxn: av oplooupe tavtoxpova length kat maxExtent, to length
Kuplapxel, aAAd oL xapakTripeg cupmiélovtol AOyw Tou maxExtent

Default
NULL

[

[
0.0

false

NULL

Range

[X3DFontStyleNode]

[0, )
[0, )

[X3DMetadataObject]

OOV VOl ETTPOKELTO VAL KATAAABOUV TO TPOCTOLOPLOUEVO LRKOC.

Profile

Interchange
Interchange
Interchange
Interchange

Interchange

Core




Type

MFEString

MFEString

MFString

SFString
SFBool
SFBool

SFBool
SFFloat

SFFloat
SFNode

accessType

initializeOnly

initializeOnly

initializeOnly

initializeOnly
initializeOnly
initializeOnly

initializeOnly
initializeOnly
initializeOnly

inputOutput

FontStyle Node

Name

family

justify

style

language
horizontal
leftToRight

topToBottom
size
spacing

metadata

Default

"SERIF"

"BEGIN"

"PLAIN"

true
true

true

1.0
1.0
NULL

Range

["SERIF" | "SANS" |
"TYPEWRITER"], plus any
valid font name

["BEGIN" | "END" | "FIRST"
| IIMIDDLEII I n ll]

["PLAIN" | "BOLD" |
"ITALIC" | "BOLDITALIC" | "

']

(0, )
[0, )
[X3DMetadataObject]

Profile

Interchange

Interchange

Interchange

Interchange
Interchange
Interchange

Interchange

Interchange
Interchange

Core



FontStyle Node (cont'd)

Original justify="END"

<FontStyle DEF="MyFontStyleNode"
family=""SERIF"
justify=""BEGIN™

language=

style="PLAIN"

horizontal="true" horizontal="false"

leftToRight="false"

leftToRight="true" family="SANS" topToBottom="false"

topToBottom="true"
size="1.0"
spacing="1.0"

/>




Fo ntSter Node (cont'd)

* [leplocotepec odnylec yia to FontStyle oto

http://www.web3d.org/files/specifications/1977
5-1/V3.2/Part01/components/text.html



http://www.web3d.org/files/specifications/19775-1/V3.2/Part01/components/text.html
http://www.web3d.org/files/specifications/19775-1/V3.2/Part01/components/text.html
http://www.web3d.org/files/specifications/19775-1/V3.2/Part01/components/text.html
http://www.web3d.org/files/specifications/19775-1/V3.2/Part01/components/text.html
http://www.web3d.org/files/specifications/19775-1/V3.2/Part01/components/text.html

Chapter 3: Grouping

Abstract Node Types
* X3DUrlObject abstract interface
e X3DGroupingNodeType

Group
StaticGroup
Transform
Inline

LOD

Switch



Coordinate systems
Y

East North



Right-hand rule for rotations



Coordinates

OL CUVTETAYUEVEC EVTOC TOU ELKOVIKOU KOOGMOU £lval tavio
OXETLKEC LE TNV TOTIKN apxn Twv aéovwv (local-origin location),
(0, O, 0).

O kopudoatioc kopBocg, Scene, eyyevwc opilel TNV apxn Tou
OUVOALKOU cuotnpatoc aéovwy (root origin).
KaBe veoc kopPoc Transform dnuioupyel evtog tou €va veo

nAaiolo avadopac CUVTETAYUEVWY, LE OLKO TO KEVTPO,
TPOCOAVATOALOMUO KoL KALOKAL

To default viewpoint kavovika tormoBeteitot oto (0 0 10), dnA. 10
LETPa eTti Tou aéova Z.
* Oyl opwc otov Octaga...

Av B€Alovpe va cuvduaoou e SLoPOPETIKA TUNHOTA OKNVWV UE
SLaPOPETIKEC LOVADEC LETPNONC TO KABEVA, UTTOPOULLE VA TA
kAeloouvpe og evav kopBo Transform pe katadAAnAo puBuLoUEVN
TOPAUETPO scale

* [lpoaupetikad, to Geospatial Component pag enLtpeEneL va
XPNOLLOTIOLOULE TIPOYLOTIKEG CUVTETOYEVEG



<Scene>
<Shape
<Sp
<Ap

DEF and USE

DEF="MyShape">
nere/>

pearance=>

<Material/>
</Appearance>
</Shape>
<Transform translation="5 0 1">
<Shape USE="MyShape"/>
</Transform>

</Scene>



DEF and USE




DEF and USE

 Ta ovopoto DEF akoAouBouv avotnpoUc KAVOVEC

* Must start with a letter

e Can contain a-z, A-Z, 0-9, -, , and . (period)

e Cannot contain spaces or other special characters
 DEF names (and their USE calls) are case sensitive!

* OLO6nAwoelc DEF odeihouv va tomtoBetouvtal mpwv
TLc KAnoewg USE
e 'ETOL WOTE N oknvn va dtaBaletal pe pio capwon
QIO TIAVW TIPOC TA KATW



X3DUrlObject abstract interface

Type accessType Name Default Range Profile
MFString  InputOutput url I [URN] '”’fﬁ{gpg&’fveeor

Interchange profile supports file:// protocol and relative URLs.
Interactive profile supports file:// and http:// protocols, relative URLs and URNSs.

url='"myFile.x3d" "http://www.my_server.gr/myFile.x3d"
"http://wwwmyserver.org/myFlle.x3d" '


file:///
file:///
http:///

X3DGroupingNode type

Type accessType Name Default Range Profile
MFNode inputOutput children (] [X3DChildNode] Interchange
MFNode inputOnly addChildren (] [X3DChildNode] Interactive
MFNode  inputOnly removeChildren (] [X3DChildNode] Interactive
SFVec3f initializeOnly  bboxCenter 000 (—o0, o) Interchange
SFVec3f  initializeOnly  bboxSize -1-1-1 [0,o)or-1-1-1 Interchange

SFNode inputOutput metadata NULL [X3DMetadataObject] Core



X3DChildNode type




Type
MFNode
MFNode
MFNode
SFVec3f
SFVec3f

SFNode

accessType
inputOutput
inputOnly
inputOnly
initializeOnly
initializeOnly

inputOutput

Group Node

Name
children

addChildren

removeChildren

bboxCenter
bboxSize

metadata

<Group DEF="MyGroupNode"

bboxCenter="00 0"
bboxSize="-1-1-1">

<Shape/>

<Shape/>

</Group>

Default

[l

-1-1-1

NULL

Range
[X3DChildNode]

[X3DChildNode]
[X3DChildNode]

(—OO, OO)
[0, 0)or-1-1-1

[X3DMetadataObiject]

Profile
Interchange
Interactive
Interactive
Interchange
Interchange

Core



Type
MFNode
SFVec3f
SFVec3f

SFNode

accessType

initializeOnly
initializeOnly
initializeOnly

inputOutput

StaticGroup Node

Name

children

bboxCenter

bboxSize

metadata

Default

000

-1-1-1

NULL

<StaticGroup DEF="MyStaticGroupNode"

bboxCenter="00 0"
bboxSize="-1-1-1">

<Shape/>
<Shape/>
</Group>

Range

[X3DChildNode]
(—OO, OO)
[0, ©)or-1-1-1

[X3DMetadataObject]

Profile

Interchange
Interchange
Interchange

Core



Type
SFVec3f
SFRotation
SFVec3f
SFVec3f
SFRotation
MFNode
SFVec3f
SFVec3f

SFNode

accessType

inputOutput
InputOutput
InputOutput
InputOutput
InputOutput
inputOutput
initializeOnly
initializeOnly

inputOutput

Transform Node

Name

translation

rotation

center

scale

scaleOrientation

children

bboxCenter

bboxSize

metadata

Default
000
0010
000
111
0010

[l

000
-1-1-1

NULL

Range

(00, )

[-1, 1], (o0, 0)
(o0, )

(00, )

[-1,1] (=00, )
[X3DChildNode]
(=00, )

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

[X3DMetadataObiject]

Profile

Interchange
Interchange
Interchange
Interchange
Interchange
Interchange
Interchange
Interchange

Core



Transform Node (contd)

<Transform DEF="MyTransformNode"
translation="0 0 0"
rotation="001 0"
center="00 0"
scale="111"
scaleOrientation="001 0"
bboxCenter="00 0"
bboxSize="-1-1-1">
<Group/>

</Transform>



Transform node example
<Scene>

<Background skyColor="11 1'/>
<Viewpoint description="My Viewpoint' position='0 0 6'/>
<Shape DEF='OriginSphere'>
<Sphere radius='0.2'/>
<Appearance>
<Material diffuseColor="'1 0.2 0.2'/>
</Appearance>
</Shape>
<Transform translation="1 0 0" rotation="0 0 1 0.6">
<Shape DEF='MyBox'>

<Appearance>
<Material/>
</Appearance>
<Box size='.9 .6 .3'/>
</Shape> .
</Transform>
</Scene>




center field

rotation="001 0.6" rotation="00 1 0.6" rotation="00 1 0.6"
center= "1.500" center= "-1.500"

\
O O O




scaleOrientation field

translation="1 0 0" translation="1 0 0" translation="1 0 0"
scale="0.52 1" scale="0.52 1"
scaleOrientation="0 0 -1 0.8"




Order of operations

- 1 _
P_ - / . rotation
“ ’ 2_translation
b
Ny




N oW R

Order of operations

. Metatomion Kato —center

Teplotpodn katd —scaleOrientation
CAlpakwon kata scale

epLlotpodn kata scaleOrientation
epLlotpodn kata Rotation

. Metatomion Katao center

. Metatomion kata translation



Local coordinate systems

<Shape>
<Cone/>
</Shape>
<Transform translation="5 0 0">
<Shape>
<Sphere/>
</Shape>
</Transform>

<Transform translation="-6 1 0" rotation="00 1 0.6 ">

<Shape>
<Box size="4 2 2"/>

</Shape>

<Transform translation="-6 0 0">
<Shape>

<Box size="2 4 2"/>

</Shape>

</Transform>

</Transform>

2 A o



Local coordinate systems

\ A o




Inline Node

Type accessType Name Default Range Profile
SFBool inputOutput  load true Immersive
MFString inputOutput  url NULL Interactive
MFString initializeOnly bboxCenter 000 (—o0, o0) Interchange
SFVec3f initializeOnly bboxSize -1-1-1 [0,wo)o0r-1-1-1 Interchange

SFNode inputOutput metadata NULL [X3DMetadataObject] Core

<Inline DEF="MylnlineNode"

url=' "HelloWorld.x3d"
"http://www.web3d.org/x3d/content/examples/Basic/HelloWorld.x3d" '

load="true"
bboxcenter="00 0"
bboxSize="-1-1-1" />



LOD Node

Type accessType Name Default Range
SFVec3f initializeOnly center 000 (—o0, )
MFFloat initializeOnly range [] (=00, 0)
SFBool initializeOnly forceTransitions false

SFInt32  outputOnly  level changed

MFNode inputOutput children ]
SFVec3f initializeOnly bboxCenter 000
SFVec3f initializeOnly bboxSize -1-1-1
SFNode inputOutput metadata NULL
<LOD DEF="MyLODNode"
center="00 0"
range="8 16"

forceTransitions="false"

bboxCenter="0 0 0"

bboxSize="-1-1-1">

<Group/>

<Group/>

<WorldInfo info="nonrendering node" />
</LOD>

[0, )
[X3DChildNode]

(=0, o0)

[0, ©)or-1-1-1
[X3DMetadataObject]

Profile

Immersive

Immersive

Immersive (version 3.1)
Immersive (version 3.1)
Interchange

Interchange

Interchange
Core



LOD Node (cont'd)

§43 Scene
%> Navigationinfo: type: "FLY" "ANY"
- QLLOD: range: S
=[] Group: DEF: Model
= §8 Shape
= AAppearance
Il Material: diffuseColor: 100
& Box
= §8 Shape
= JA Appearance
Ml Material: diffuseColor: 00 1
‘ Sphere: radius: 1.4
= ] Group: DEF: Image
= 88 Shape
- AAppearance
Il Material: diffuseColor: 000
M ImageTexture: url: LOD.jpg
® Box: size: 242424




Type
SFInt32
MFNode
SFVec3f
SFVec3f

SFNode

accessType

inputOutput
inputOutput
initializeOnly
initializeOnly

inputOutput

Switch Node

Name

whichChoice

children

bboxCenter

bboxSize

metadata

<Switch DEF="MySwitchNode"
whichChoice="-1"
bboxCenter="0 0 0"
bboxSize="-1-1-1">

<Group/>

<Group/>

<Group/>
</Switch>

Default
-1

(]

000
-1-1-1

NULL

Range

[_19 OO)
[X3DChildNode]
(—OO, OO)
[0, 0)or-1-1-1

[X3DMetadataObject]

Profile
Immersive
Interchange
Interchange
Interchange

Core



