X3D C/C++/C# Language Bindings (Updates)

SIGGRAPH Web3D Standardization Meeting (Korea Chapter)
Los Angeles, USA

July 29, 2019

Myeong Won Lee




- Status of Work

+ ISO/IEC 19777-3 X3D C Language Binding

— CD In progress

- ISO/IEC 19777-4 X3D C++ Language Binding
— CD In progress

- ISO/IEC 19777-5 X3D C# Language Binding
— CD In progress




. C/C++/C# Language Binding Concepts

« What is C/C++/C# language binding?
— X3D scene access interface using C, C++ and C# languages
« Specify 19775-2 X3D Scene Access Interface using C, C++, C# languages
— Development of C, C++/C# programs using X3D data types and functions
— X3D scene read, update, store, and exchange in C, C++/C# applications
« Scope
— Provides a browser implementation independent way of accessing a browser's
capabilities via the languages

— Provides a set of implementation independent base classes and interfaces that
represent possible interactions with an X3D scene through an SAl

— Provides C, C++ and C# API formats for X3D scene access



- A Simple Example of X3D Scene Access API

getX3D
getScene
getBackground
getViewpoint
getShape
getBox
getApperance
getMaterial

setX3D
setScene
setBackground
setViewpoint
setShape
setBox
setApperance
setMaterial

<X3D>
<Scene>

<Background skyColor='1 1 1'/>

<Viewpoint description="'Book View'
orientation="-0.747 -0.624 -0.231 1.05' position="-
1.81 3.12 2.59'/>

<Shape>
<Box size='1 2 3'/>
<Appearance>
<Material/>
</Appearance>
</Shape>
</Scene>
</X3D>

X3D

X3D Scene Access Interface (SAI)




- A Sample of X3D Scene Access APl (C/C++)

getX3D (&pX3D)
getScene(&pScene)
getBackground(&pBackground)
getViewpoint(&pViewpoint)
getShape(&pShape)
getBox(&pBox)
getApperance(&pAppearance)
getMaterial(&pMaterial)

setX3D (pX3D)

setScene(pScene)
getX3D setX3D setBackground(pBackground)
getScene setScene setViewpoint(pViewpoint)
getBackground | setBackground SeiéhapeépShape)
getViewpoint setViewpoint setBox(pBox)
getShape setShape setApperance(pAppearance)
getBox setBox setMaterial(pMaterial)
getApperance setApperance X3D C++ encoding
getMaterial setMaterial X3D Scene Access Interface (SAl)




- A Sample of X3D Scene Access API (C#)

getX3D (pX3D)
getScene(pScene)
getBackground(pBackground)
getViewpoint(pViewpoint)
getShape(pShape)
getBox(pBox)
getApperance(pAppearance)
getMaterial(pMaterial)

getX3D
getScene
getBackground
getViewpoint
getShape
getBox
getApperance
getMaterial

setX3D
setScene
setBackground
setViewpoint
setShape
setBox
setApperance
setMaterial

setX3D (pX3D)
setScene(pScene)
setBackground(pBackground)
setViewpoint(pViewpoint)
setShape(pShape)
setBox(pBox)
setApperance(pAppearance)
setMaterial(pMaterial)

X3D Scene Access Interface (SAl)

X3D C# encoding




-XBD C/C++ Binding Viewer Program Example

1. X3DBindingViewer
1) Load X3DLib.dIl
2) Parse an X3D file with X3DLib
3) Read, update, draw, and store the X3D file using X3DLib classes

2. X3DLib.dll

: 1) Parse an X3D file
2) Insert the parsed X3D into an internal class
3) Provide an interface to read X3D




X3DBindingViewer (X3D C++ Binding Viewer)

X3D Tree View

Property View
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-X3D C++ Binding Class Structure (Partial)

CX3DLib
-~ CX3DScene
— CBackground
— CViewpoint
—— CTransform
- CShape
—— CAppearance
— CMaterial
— CX3DGeometryNode
— CSphere
— CCylinder
—— CCone
— CBox
~ IndexedFaceSet




2 Background

//;’C.3.6 Background

/** Background defines a concrete node interface that extends interface X3DBackgroundNode. */

! . ¥X3DBackgroundNode
class AFX_EXT_CLASS CBackground : public CX3DBackgroundNode SFBool [4
: fala [1n]
{i MFFloat [1in,out]
| DECLARE_DYNAMIC(CBackground); MFColor [in,out]
public: SFNode [in,out]
! CBackground(); MFFloat [in,out]
, virtual ~CBackground(); MFColor [in,out]
//Implimentation SFFloat [in,out]
public: SFTime [out]
i 8FBool [out]

virtual void Draw();
virtual CString toXMLString();
virtual CString getPropertyString();

: X3DBindableNode |

set bind
groundAngle []
groundColor []
metadata NULL
skyhAngle []
skyColor 000
transparency 0
bindTime

1sBound

/** Return array of String results array [] from MFString inputOutput field named "backUrl" */

CString* getBackUrl ();

/** Return number of primitive values in "backUrl" array */
int getNumBackUrl ();

/** Assign String array [] to MFString inputOutput field named "backUrl" */
void setBackUrl (CString* values, int size);

[0,1/2]

[0,1]
[¥3DMetadatalbiect]
[0,m]

[0,1]

[0,1]



2 Background

/** Assign single String value [] as the MFString array for inputOutput field named "backUrl" */
void setBackUrl (CString value);

/** Return array of String results array [] from MFString inputOutput field named "bottomUrl" */
CString* getBottomUrl ();

/** Return number of primitive values in "bottomUrl" array */
int getNumBottomUrl| ();

/** Assign String array [] to MFString inputOutput field named "bottomUrl" */
void setBottomUrl (CString* values, int size);

/** Assign single String value [] as the MFString array for inputOutput field named "bottomUrl|" */
void setBottomUrl (CString value);

/** Return array of String results array [] from MFString inputOutput field named "frontUrl" */
CString* getFrontUrl ();

/** Return number of primitive values in "frontUrl" array */
int getNumFrontUrl ();

/** Assign String array [] to MFString inputOutput field named "frontUrl" */
void setFrontUrl (CString* values, int size);



2 Background

/** Assign single String value [] as the MFString array for inputOutput field named "frontUrl" */
void setFrontUrl (CString value);

/** Return array of String results array [] from MFString inputOutput field named "leftUrl" */
CString* getLeftUrl ();

/** Return number of primitive values in "leftUrl" array */
int getNumLeftUrl ();

/** Assign String array [] to MFString inputOutput field named "leftUrl" */
void setLeftUrl (CString* values, int size);

/** Assign single String value [] as the MFString array for inputOutput field named "leftUrl" */
void setLeftUrl (CString value);

/** Return array of String results array [] from MFString inputOutput field named "rightUrl" */
CString* getRightUrl ();

/** Return number of primitive values in "rightUrl" array */
int getNumRightUrl ();

/** Assign String array [] to MFString inputOutput field named "rightUrl" */
void setRightUrl (CString* values, int size);



2 Background

/** Assign single String value [] as the MFString array for inputOutput field named "rightUrl" */
void setRightUrl (CString value);

/** Return array of String results array [] from MFString inputOutput field named "topUrl" */
CString* getTopUrl ();

/** Return number of primitive values in "topUrl" array */
int getNumTopUrl ();

/** Assign String array [] to MFString inputOutput field named "topUrl" */
void setTopUrl (CString* values, int size);

/** Assign single String value [] as the MFString array for inputOutput field named "topUrl" */
void setTopUrl (CString value);




-Viewpoint

//C.3.242 Viewpoint
/J:‘* Viewpoint defines a concrete node interface that extends interface X3DViewpointNode. */
c[ass AFX_EXT_CLASS CViewpoint : public CX3DViewpointNode

{: Viewpoint : X3DViewpointHode |
| . . . SFBocl [1m] set bind
! DECLARE—DYNAM|C(CVIeWpOInt)I SFVec3f [in,ocut] centerCfRotation O 0 0 [—e=, =]
piUth SFString [in,out] description o
| . . SFFlcoat [in,out] fieldofView o/ 4 (0, m)
CViewpoint(); SFBool [in,cut] 3ump TRUE
virtual ~CV|eWp0|nt(), SFNode . [Jl_n,out] me‘llzadat.al NULL [X¥3DM=tadataCbject]
! . . S8FRotation [in,out] orientation a1 0 [-1,1]1, (—=,=)
//Implimentation SFVec3f [in,out] position 0010 (-,
| blic: 3FBoccl [in,out] retainUserOffsets FALSE
piU IC. SFTime [cut] bindTime
' virtual void DraW()l SFBool [out] izBound

virtual CString toXMLString();
virtual CString getPropertyString();

/** Return array of 3-tuple float results array in radians from SFVec3f inputOutput field named "centerOfRotation" */
float* getCenterOfRotation ();

/** Assign 3-tuple float array in radians to SFVec3f inputOutput field named "centerOfRotation" */
void setCenterOfRotation (float* value);



-Vlewpomt

/** Return float result [] from SFFloat inputOutput field named "fieldOfView" */
float getFieldOfView ();

/** Assign float value [] to SFFloat inputOutput field named "fieldOfView" */
void setFieldOfView (float value);

/** Return array of 3-tuple float results array [] from SFVec3f inputOutput field named "position" */
float* getPosition ();

/** Assign 3-tuple float array [] to SFVec3f inputOutput field named "position" */
void setPosition (float* value);




- Transform

- //C.3.232 Transform
- /** Transform defines a concrete node interface that extends interface X3DGroupingNode. */

class AFX_EXT_CLASS CTransform : public CX3DGroupingNode
A

DECLARE_DYNAMIC(CTransform); Transform : X3DGroupingNode ({
MFNode [1n] addchildren [X3DChildNade]
! ) MFNode [1m] removeChildren [¥3DChildNode]
i pUth SFv=c3f [in,ocut] center 00a0 [—oe, =)
| CTransform(); MFNode [in,out] children [1 [¥3DChildNode]
SFNode [in,o0ut] metadata NULL [X3DMetadataCbject]

virtual ~CTransform();

SFEotation [in,out] rotation 0010 [-1,1] ar (-, =)
. SFV=ec3f [in,out] =cale 111 [—o=, ==
i //WanﬂentaHon SFEctaticon [in,cut] =scaleCrientation 0 0 1 0 [-1,1] =or (—c«=,=)
E blic: SFV=c3f [in,out] translation o000 (==, =)
- public. SFVec3f [] bhoxCenter 00 0 (—2m, o)
| virtual void Draw(); SFVec3f [] bboxSize -1 -1 -1 [0,=) or -1 -1 -1

virtual CString toXMLString(); }
virtual CString getPropertyString();

/** Return array of 3-tuple float results array [] from SFVec3f inputOutput field named "center" */
float* getCenter ();

/** Assign 3-tuple float array [] to SFVec3f inputOutput field named "center" */
void setCenter (float* value);



- Transform

/** Return array of 4-tuple float results array in radians from SFRotation inputOutput field named "rotation" */
float* getRotation ();

/** Assign 4-tuple float array in radians to SFRotation inputOutput field named "rotation" */
void setRotation (float* value);

/** Return array of 3-tuple float results array [] from SFVec3f inputOutput field named "scale” */
float* getScale ();

/** Assign 3-tuple float array [] to SFVec3f inputOutput field named "scale” */
void setScale (float* value);

/** Return array of 4-tuple float results array in radians from SFRotation inputOutput field named "scaleOrientation" */
float* getScaleOrientation ();

/** Assign 4-tuple float array in radians to SFRotation inputOutput field named "scaleOrientation™ */
void setScaleOrientation (float* value);

/** Return array of 3-tuple float results array [] from SFVec3f inputOutput field named "translation™ */
float* getTranslation ();

/** Assign 3-tuple float array [] to SFVec3f inputOutput field named "translation” */
void setTranslation (float* value);



-Shape

- //C.3.199 Shape

~ /** Shape defines a concrete node interface that extends interface X3DShapeNode. */
- class AFX_EXT_CLASS CShape : public CX3DShapeNode

A
! DECLARE_DYNAMIC(CShape); Shape : X3DShapeNode {

SFNode [in,out] appearance NULL

i pUb“C: SFNode [in,out] geometry NULL
! CShape(), 8FNode  [1in,cut] metadata NULL
. S8FVec3f [] bboxCenter 0 0 0

virtual ~CShape(); SFVec3f [] bboxSize -1 -1 -1

//Implimentation

public:

| virtual void Draw();
virtual CString toXMLString();
virtual CString getPropertyString();

[X3DkppearanceNode]
[X{3DGecmetryNode]
[¥3DMetadataObject]
|: el R }

[0,=) or —1 -1 -1

/** Return X3DAppearanceNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput

field named "appearance" */
void getAppearance (CX3DNode result);

/** Assign X3DAppearanceNode value (using a properly typed node) to SFNode inputOutput field named "appearance" */

void setAppearance (CX3DAppearanceNode node);



I Shape

/** Assign X3DAppearanceNode value (using a properly typed protolnstance) */
void setAppearance (CX3DPrototypelnstance protolnstance);

! /** Return X3DGeometryNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field
~ named "geometry" */

void getGeometry (CX3DNode result);

/** Assign X3DGeometryNode value (using a properly typed node) to SFNode inputOutput field named "geometry" */
void setGeometry (CX3DGeometryNode node);

/** Assign X3DGeometryNode value (using a properly typed protolnstance) */
void setGeometry (CX3DPrototypelnstance protolnstance);




-Appearance

- //C.3.2 Appearance

/** Appearance defines a concrete node interface that extends interface X3DAppearanceNode. */

class AFX_EXT_CLASS CAppearance : public CX3DAppearanceNode
A

, DECLARE_DYNAMIC(CAppearance); fppearance
| blic: SFNode [in,out]
! PUBIC SFNode [in,out]
CAppearance(); SFNode [in, out]
virtual ~CAppearance(); SFNode [in, cut]
MFNode [in,out]
- //Implimentation SFNode [in,out]
' SFNode [1n,out]

. public:
| virtual void Draw();

virtual CString toXMLString();
virtual CString getPropertyString();

¥X3DhppearancelNode {

fillProperties
lineProperties
material
metadata
shaders
texture

HULL
NULL
NULL
NULL

[]
NULL

textureTransform NULL

[FillProperties]
[LineProperties]
[X3DMaterialNode]
[¥X3DMetadatalbject]
[X3D3haderNode]
[3DTextureNodes]
[X3DTextur=eTrans formiNode ]

/** Return array of X3DShaderNode results array (using a properly typed node array or X3DPrototypelnstance array) from

MFNode inputOutput field named "shaders" */
' CX3DNode* getShaders ();

/** Return number of nodes in "shaders" array */
int getNumShaders ();

/** Assign X3DShaderNode array (using a properly typed node array) to MFNode inputOutput field named "shaders" */

void setShaders (CX3DShaderNode* nodes, int size);



" Appearance

/** Assign single X3DShaderNode value (using a properly typed node) as the MFNode array for inputOutput field named "shaders" */
void setShaders (CX3DShaderNode node);

/** Assign X3DShaderNode array (using a properly typed protolnstance array) to MFNode inputOutput field named "shaders" */
void setShaders (CX3DPrototypelnstance node);

/** Assign X3DShaderNode array (using a properly typed node array) to MFNode inputOutput field named "shaders" */
void setShaders (CX3DNode* nodes, int size);

! /** Return FillProperties result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
- "fillProperties" */
' void getFillProperties (CX3DNode result);

/** Assign FillProperties value (using a properly typed node) to SFNode inputOutput field named "fillProperties” */
void setFillProperties (CFillProperties node);

/** Assign FillProperties value (using a properly typed protolnstance) */
void setFillProperties (CX3DPrototypelnstance protolnstance);

/** Return LineProperties result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named

"lineProperties” */
' void getLineProperties (CX3DNode result);



" Appearance

/** Assign LineProperties value (using a properly typed node) to SFNode inputOutput field named "lineProperties” */
void setLineProperties (CLineProperties node);

/** Assign LineProperties value (using a properly typed protolnstance) */
void setLineProperties (CX3DPrototypelnstance protolnstance);

; /** Return X3DMaterialNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
- "material" */
void getMaterial (CX3DNode result);

/** Assign X3DMaterialNode value (using a properly typed node) to SFNode inputOutput field named "material” */
void setMaterial (CX3DMaterialNode node);

/** Assign X3DMaterialNode value (using a properly typed protolnstance) */
void setMaterial (CX3DPrototypelnstance protolnstance);

: /** Return X3DTextureNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
- "texture" */

void getTexture (CX3DNode result);

/** Assign X3DTextureNode value (using a properly typed node) to SFNode inputOutput field named "texture" */
void setTexture (CX3DTextureNode node);



" Appearance

/** Assign X3DTextureNode value (using a properly typed protolnstance) */
void setTexture (CX3DPrototypelnstance protolnstance);

. /** Return X3DTextureTransformNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field
- named "textureTransform" */

void getTextureTransform (CX3DNode result);

/** Assign X3DTextureTransformNode value (using a properly typed node) to SFNode inputOutput field named "textureTransform” */
void setTextureTransform (CX3DTextureTransformNode node);

/** Assign X3DTextureTransformNode value (using a properly typed protolnstance) */
void setTextureTransform (CX3DPrototypelnstance protolnstance);




- Material

//C 3.121 Material

i/** Material defines a concrete node interface that extends interface X3DMaterialNode. */

class AFX_EXT_CLASS CMaterial : public CX3DMaterialNode

{

DECLARE_DYNAMIC(CMaterial);
public:

| CMaterial();

. virtual ~CMaterial();
//Implimentation

public:
| virtual void Draw();

virtual CString toXMLString();
virtual CString getPropertyString();

Material

SFFlocat
SFColor
SFColor
SFNode

SFFloat
SFColor
SFFlocat

[in, out]
[in, out]
[in, out]
[in, out]
[in, out]
[1n, out]
[in, out]

: ¥3DMaterialWode |

ambientIntensity
diffuseColor
emiz=ziveColor
metadata
zhininess
specularCeolor
transparency

/** Return float result [] from intensityType type inputOutput field named "ambientintensity” */

float getAmbientintensity ();

/** Assign float value [] to intensityType type inputOutput field named "ambientintensity” */

void setAmbientintensity (float value);

o ba

[0,1]
[0,1]
[0,1]
[¥3DMetadataltbject]
[0,1]
[0,1]
[0,1]

/** Return array of 3-tuple float results array using RGB values [0..1] from SFColor inputOutput field named "diffuseColor" */

float* getDiffuseColor ();

/** Assign 3-tuple float array using RGB values [0..1] to SFColor inputOutput field named "diffuseColor" */

void setDiffuseColor (float* color);



- Material

/** Return array of 3-tuple float results array using RGB values [0..1] from SFColor inputOutput field named "emissiveColor" */
float* getEmissiveColor ();

/** Assign 3-tuple float array using RGB values [0..1] to SFColor inputOutput field named "emissiveColor" */
void setEmissiveColor (float* color);

/** Return float result [] from intensityType type inputOutput field named "shininess" */
float getShininess ();

/** Assign float value [] to intensityType type inputOutput field named "shininess" */
void setShininess (float value);

/** Return array of 3-tuple float results array using RGB values [0..1] from SFColor inputOutput field named "specularColor" */
float* getSpecularColor ();

/** Assign 3-tuple float array using RGB values [0..1] to SFColor inputOutput field named "specularColor" */
void setSpecularColor (float* color);

/** Return float result [] from intensityType type inputOutput field named "transparency” */
float getTransparency ();

/** Assign float value [] to intensityType type inputOutput field named "transparency" */
void setTransparency (float value);



//C.3.16 Box
/** Box defines a concrete node interface that extends interface X3DGeometryNode. */
class AFX_EXT_CLASS CBox : public CX3DGeometryNode

- Box

{ Box @ X3DGecmetrylede {
DECLARE_DYNAMIC(CBox); SFNcde [in,out] metadata NULL [X3DMetadataObject]
public: SFVec3ft [] 3ize 222 (0=
CBox(); SFBool [] solid  TRUE
virtual ~CBox(); }
//Implimentation
public:

virtual void Draw();

virtual CString toXMLString();

virtual CString getPropertyString();

/** Return array of 3-tuple float results array [] from SFVec3f initializeOnly field named "size"
float* getSize ();

/** Assign 3-tuple float array [] to SFVec3f initializeOnly field named "size" */ size[l]
void setSize (float* value);

/** Return boolean result from SFBool initializeOnly field named "solid" */

bool getSolid ();

/** Assign boolean value to SFBool initializeOnly field named "solid" */

void setSolid (bool value);




-Cone

//C.3.40 Cone
/** Cone defines a concrete node interface that extends interface X3DGeometryNode. */

class AFX_EXT_CLASS CCone : public CX3DGeometryNode Cone @ X3DGecmetryNods |

{ SFNode [in,out] metadata NULL [X3DMetadataObject]

DECLARE_DYNAMIC(CCone); SFBool  [] bottom TRUE
blic: SFFloat [] bottomRadiug 1 (0,m=)

PUDIIC. SFFloat [] height 2 (0, =)
CCone(); SFBocl  [] side TRUE
virtual ~CCone(); SFBocl  [] solid TRUE

//Implementation }

public:

virtual void Draw();
virtual CString toXMLString();
virtual CString getPropertyString();

/** Return float result [] from type initializeOnly field named "bottomRadius" */
float getBottomRadius ();

/** Assign float value [] to type initializeOnly field named "bottomRadius" */
void setBottomRadius (float value);



/** Return float result [] from type initializeOnly field named "height" */
float getHeight ();

/** Assign float value [] to type initializeOnly field named "height" */
void setHeight (float value);

/** Return boolean result from SFBool initializeOnly field named "side" */
bool getSide ();

/** Assign boolean value to SFBool initializeOnly field named "side" */
void setSide (bool value);

/** Return boolean result from SFBool initializeOnly field named "bottom" */
bool getBottom ();

/** Assign boolean value to SFBool initializeOnly field named "bottom" */
void setBottom (bool value);

/** Return boolean result from SFBool initializeOnly field named "solid" */
bool getSolid ();

/** Assign boolean value to SFBool initializeOnly field named "solid" */
void setSolid (bool value);

he




-Cyllnder

//C.3.52 Cylinder
/** Cylinder defines a concrete node interface that extends interface X3DGeometryNode. */

class AFX_EXT_CLASS CCylinder : public CX3DGeometryNode

Cylinder : X3DGeometryNode {

{ SFNcde [in,cut] metadata NULL [X3DMetadataCbject]
. S5FBool [] bott TRUE
DECLARE_DYNAMIC(CCylinder); SFrlomt [] height 2 (0,=)
ublic: S5FFleoat [] radius 1 (0, =)
P ) SFBcel [ side TRUE
CCylinder(); SFBool [] solid TRUE
virtual ~CCylinder(); } SFReet =oF RO
//Implimentation
public:

virtual void Draw();
virtual CString toXMLString();
virtual CString getPropertyString();

/** Return boolean result from SFBool initializeOnly field named "bottom™ */
bool getBottom ();

/** Assign boolean value to SFBool initializeOnly field named "bottom" */
void setBottom (bool value);

/** Return float result [] from type initializeOnly field named "height" */
float getHeight ();



I

Cylinde
Gy

/** Assign float value [] to type initializeOnly field named "height" */
void setHeight (float value);

/** Return float result [] from type initializeOnly field named "radius" */
float getRadius ();

/** Assign float value [] to type initializeOnly field named "radius" */
void setRadius (float value);

/** Return boolean result from SFBool initializeOnly field named "side" */
bool getSide ();

/** Assign boolean value to SFBool initializeOnly field named "side" */
void setSide (bool value);

/** Return boolean result from SFBool initializeOnly field named "top" */
bool getTop ();

/** Assign boolean value to SFBool initializeOnly field named "top" */
void setTop (bool value);

/** Return boolean result from SFBool initializeOnly field named "solid" */
bool getSolid ();

/** Assign boolean value to SFBool initializeOnly field named "solid" */
void setSolid (bool value);

—
height 12

height

side



-Sphere

//C.3.205 Sphere
i/** Sphere defines a concrete node interface that extends interface X3DGeometryNode. */

iclass AFX_EXT_CLASS CSphere : public CX3DGeometryNode

E{ Sphere : X3DGeomstryNode {
. DECLARE DYNAMIC(CSpheFe)' SFNeode [in,cut] metadata NULL [X3DMetadataObject]

: SFFlecat [] radius 1 {0, =)
public: SFBocl  [] solid TRUE

' CSphere(); }

| virtual ~CSphere();

//Implimentation by

i pUb“CZ texture seam
E virtual void Draw();

virtual CString toXMLString();

virtual CString getPropertyString();

/** Return float result [] from type initializeOnly field named "radius" */
float getRadius ();

/** Assign float value [] to type initializeOnly field named "radius" */
void setRadius (float value);

/** Return boolean result from SFBool initializeOnly field named "solid" */
bool getSolid ();

/** Assign boolean value to SFBool initializeOnly field named "solid" */
void setSolid (bool value);

-
- L

-
-------

: : s = theta /2P
it t=1- phiP|




- IndexedFaceSet

//;C.3.98 IndexedFaceSet
/** IndexedFaceSet defines a concrete node interface that extends interface X3DComposedGeometryNode. */

class AFX_EXT_CLASS ClndexedFaceSet : public CX3DComposedGeometryNode

{i IndexedFace3et : X3DComposedGeometryNode |
! . MFInt32 [in] set colorIndex
| DECLARE_DYNAMIC(CIndexedFaceSet); MFInta2 [in] st coordIndex
! MFInt3Z2 [1in] set normalIndex
| blic: MFInt32 [in] set_texCoordIndex
pp IC. MFNode [in,out] attrib [] [X3D0VertexfttributeNade]
E ClndexedFaceSeto; SFNode [%n,out] color NULL [XBDColoryode]
! . SFNode [1n,out] coord NULL [X3DCoordinateNodes]
i VWtuaI"ClndexedFacesetO; SFNode [in,out] fogCoord NULL [FogCoordinate]
! SFNode [1in,out] metadata NULL [X3DMetadatalCbijsct]
i . . SFNode [in,out] normal NULL [¥3DNormalNode]
//anhrnentanon SFNode [in,out] texCoord NULL [X3DTextureCoordinateNode]
| blic: SFBool [] cow TRUE
pp IC: MFInt3Z [] colorIndex [] [O0,=) or -1
virtual void Draw(); S8FBool [] colorPerVertex TRUE
. . . 8FBool [] convex TRUE
virtual CString toXMLString(); MFInt32 [] coordIndex [1 [0,%) or -1
virtual CString getPropertyString(); SEFloat [] creasehngle o [0
MFInt3Z [] normal Index [] [O,=) or -1
SFBool [1 normal PerVertex TRUE
sk . . SFBool [] solid TEUE
/** Assign MFInt32 value using RGB values [0..1] to METRE32 []  encoordlndex 0 =1, e

MFInt32 inputOnly field named "set_colorindex" */ '}
void setColorindex (int32_t* colors, int size);



- IndexedFaceSet

/** Assign single SFInt32 value using RGB values [0..1] as the MFInt32 array for inputOnly field named "set_colorIndex" */
void setColorindex (int32_t color);

/** Assign MFInt32 value [] to MFInt32 inputOnly field named "set_coordindex" */
void setCoordIndex (int32_t* values, int size);

/** Assign single SFInt32 value [] as the MFInt32 array for inputOnly field named "set_coordindex" */
void setCoordIndex (int32_t value);

/** Assign MFInt32 value [] to MFInt32 inputOnly field named "set_normallindex" */
void setNormallndex (int32_t* values, int size);

/** Assign single SFInt32 value [] as the MFInt32 array for inputOnly field named "set_normalindex" */
void setNormallndex (int32_t value);

/** Assign MFInt32 value [] to MFInt32 inputOnly field named "set_texCoordIindex" */
void setTexCoordIndex (int32_t* values, int size);

/** Assign single SFInt32 value [] as the MFInt32 array for inputOnly field named "set_texCoordIndex" */
void setTexCoordIndex (int32_t value);



- IndexedFaceSet

/** Return boolean result from SFBool initializeOnly field named "convex" */
bool getConvex ();

/** Assign boolean value to SFBool initializeOnly field named "convex" */
void setConvex (bool value);

/** Return float result in radians from type initializeOnly field named "creaseAngle" */
float getCreaseAngle ();

/** Assign float value in radians to type initializeOnly field named "creaseAngle" */
void setCreaseAngle (float angle);

/** Return MFInt32 result using RGB values [0..1] from MFInt32 initializeOnly field named "colorindex" */
int32_t* getColorindex ();

/** Return number of primitive values in "colorindex" array */
int getNumColorindex ();

/** Return MFInt32 result [] from MFInt32 initializeOnly field named "coordIindex" */
int32_t* getCoordIndex ();



I IndexedFaceSet

/** Return number of primitive values in "coordIindex" array */
int getNumCoordindex ();

/** Return MFInt32 result [] from MFInt32 initializeOnly field named "normalindex" */
int32_t* getNormallndex ();

/** Return number of primitive values in "normallndex" array */
int getNumNormallndex ();

/** Return MFInt32 result [] from MFInt32 initializeOnly field named "texCoordIndex" */
int32_t* getTexCoordIndex ();

/** Return number of primitive values in "texCoordindex" array */
int getNumTexCoordIndex ();




IndexedFaceSet Sample

% SuwonX3DViewer - Chul X3D
File View Window Help

ODEE v wF b amQl

@ %
%, head
£, Scene
1™ background
1T viewpaint
=3 HanimHumanoid : hanim_HAnim
E1-1 HanimJaint : hanim_HumanoidRoot
=1 HAnimSegment : hanim_sacrum
B2 Transform
BT Shape
1 IndexedFaceSet
* Appearance
“ Material
1T ImageTexture : ChulTextureAtas
-1 HAnimJoint : hanim_|_hip
B~ HAnimSegment : hanim_|_thigh
BT Transform
B4 Shape
1 IndexedFaceSet
* Appearance
1 Material
1 ImageTexture
=1 HAnimJoint : hanim_|_knee
E| 1 HAnimSegment : hanim_|_calf
| Bt Transform
547 Shape
-1 IndexedFaceSet
=1 Appearance
1 Material
: 1 ImageTexture
-3 HAnimJaint : hanim_|_ankle
Iél---f‘ HanimSegment : hanim_|_hindfoot
E-17 Transform
E1-1 Shape
(¥ IndexedFaceSet
-1 Appearance
1T Material

m

Transform

center : 0,000000 0.000000 0.000000

translation : 0000000 44,070000 -1.034000

rotation : 0.000000 0.000000 0.000000 0000000

scale @ 1.000000 1.000000 1,000000

scaleOrientation : 0,000000 0,000000 0.000000 0.000000

CAP NUM SCRL




-X3DComposedGeometryNode (IndexedFaceSet Public Node)

'//B.2.9 X3DComposedGeometryNode
/** X3DComposedGeometryNode defines an abstract node interface that extends interfaces X3DNode.

i* Composed geometry nodes produce renderable geometry, can contain Color Coordinate Normal TextureCoordinate, and are contained by a
Shape node. */

iclass AFX_EXT_CLASS CX3DComposedGeometryNode : public CX3DGeometryNode
A
| DECLARE_DYNAMIC(CX3DComposedGeometryNode);

public:
' CX3DComposedGeometryNode();
virtual ~CX3DComposedGeometryNode();

//Implimentation
public:
: virtual void Draw();

virtual CString toXMLString();
virtual CString getPropertyString();

/** Return bool result from SFBool initializeOnly field named "ccw" */
bool getCcw ();



-X3DComposedGeometryNode (IndexedFaceSet Public Node)

/** Assign bool value to SFBool initializeOnly field named "ccw" */
void setCcw (bool value);

/** Return bool result from SFBool initializeOnly field named "colorPerVertex" */
bool getColorPerVertex ();

/** Assign bool value to SFBool initializeOnly field named "colorPerVertex" */
void setColorPerVertex (bool color);

/** Return bool result from SFBool initializeOnly field named "normalPerVertex" */
bool getNormalPerVertex ();

/** Assign bool value to SFBool initializeOnly field named "normalPerVertex" */
void setNormalPerVertex (bool value);

/** Return bool result from SFBool initializeOnly field named "solid" */
bool getSolid ();

/** Assign bool value to SFBool initializeOnly field named "solid" */
void setSolid (bool value);



-XBDComposedGeometryNode (IndexedFaceSet Public Node)

/** Return array of X3DVertexAttributeNode results array (using a properly typed node array or X3DPrototypelnstance array) from
MFNode inputOutput field named "attrib" */

CX3DNode* getAttrib ();

/** Return number of nodes in "attrib" array */
int getNumAttrib ();

/** Assign X3DVertexAttributeNode array (using a properly typed node array) to MFNode inputOutput field named "attrib” */
void setAttrib (CX3DVertexAttributeNode* nodes);

/** Assign single X3DVertexAttributeNode value (using a properly typed node) as the MFNode array for inputOutput field named

"attrib" */
| void setAttrib (CX3DVertexAttributeNode node);
/** Assign X3DVertexAttributeNode array (using a properly typed protolnstance array) to MFNode inputOutput field named "attrib" */
void setAttrib (CX3DPrototypelnstance node);
/** Assign X3DVertexAttributeNode array (using a properly typed node array) to MFNode inputOutput field named "attrib" */
void setAttrib (CX3DNode* nodes);
. /** Return X3DColorNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
"color" */

void getColor (CX3DNode result);



-XBDComposedGeometryNode (IndexedFaceSet Public Node)

/** Assign X3DColorNode value (using a properly typed node) to SFNode inputOutput field named "color" */
void setColor (CX3DColorNode color);

/** Assign X3DColorNode value (using a properly typed protolnstance) */
void setColor (CX3DPrototypelnstance protolnstance);

: /** Return X3DCoordinateNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
"coord" */
! //CX3DNode* getCoord ();

void getCoord (CX3DNode result);

/** Assign X3DCoordinateNode value (using a properly typed node) to SFNode inputOutput field named "coord" */
void setCoord (CX3DCoordinateNode node);

/** Assign X3DCoordinateNode value (using a properly typed protolnstance) */
void setCoord (CX3DPrototypelnstance protolnstance);

; /** Return FogCoordinate result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
"fogCoord" */
| void getFogCoord (CX3DNode result);

/** Assign FogCoordinate value (using a properly typed node) to SFNode inputOutput field named "fogCoord" */
void setFogCoord (CFogCoordinate node);



-XBDComposedGeometryNode (IndexedFaceSet Public Node)

/** Assign FogCoordinate value (using a properly typed protolnstance) */
void setFogCoord (CX3DPrototypelnstance protolnstance);

| /** Return X3DNormalNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field named
"normal” */

! //CX3DNode* getNormal ();

void getNormal (CX3DNode result);

/** Assign X3DNormalNode value (using a properly typed node) to SFNode inputOutput field named "normal” */
void setNormal (CX3DNormalNode node);

/** Assign X3DNormalNode value (using a properly typed protolnstance) */
void setNormal (CX3DPrototypelnstance protolnstance);

: /** Return X3DTextureCoordinateNode result (using a properly typed node or X3DPrototypelnstance) from SFNode inputOutput field
‘named "texCoord" */

void getTexCoord (CX3DNode result);

/** Assign X3DTextureCoordinateNode value (using a properly typed node) to SFNode inputOutput field named "texCoord" */
void setTexCoord (CX3DTextureCoordinateNode node);

/** Assign X3DTextureCoordinateNode value (using a properly typed protolnstance) */
void setTexCoord (CX3DPrototypelnstance protolnstance);



X3D C++ Binding Example

- ISO/IEC WD 19777-3 X3D language binding: C Annex C
- ISO/IEC WD 19777-4 X3D language binding: C++ Annex C

B C¥WindowsHsystem32Wemd.exe = || = ER
¥

i | X3D Samplel




- X3D C++ Binding Sample Source (Win32)

y

#include <gluth> GLUT Library include

#include ". #X3DLib#X3DLib.h" -~\\§\\\\\\\\\\\\\\*
' X3D C++ Library include

#ifdef DEBUG
#Idefine new DEBUG_NEW
#endif

dNinApp theApp;
using namespace std;
CX3DScene* m_pScene = NULL;

vd:bid changeSize(int w, int h) {

if(h == 0)
' h=1;

float ratio = 1.0* w / h;

// Reset the coordinate system before modifying
- gIMatrixMode(GL_PROJECTION);
glLoadldentity();

- // Set the viewport to be the entire window
- glViewport(0, 0, w, h);



- X3D C++ Binding Sample Source (Win32)

. // Set the correct perspective.

. gluPerspective(45,ratio,1,1000);

. glMatrixMode(GL_MODELVIEW);

. glLoadldentity();

. gluLookAt(5.0,5.0,5.0,

. 0.0,0.0,-1.0,

. 0.0f,1.01,0.0f);

° E }

. void DrawNode(CX3DNode *pNode)

L] i {

. if(pNode==NULL)

. i return;

. ::glPushMatrix();

. if (pNode->isType(NODE_SHAPE))

. ((CX3DShapeNode*)pNode)->geometry->Draw();
. ::glPopMatrix();

. i }

. void renderScene(void)

o

. glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
o glPushMatrix();



- X3D C++ Binding Sample Source (Win32)

iri:t nCount = m_pScene->m_Objects.GetCount();
| for(int i=0; i<nCount; i++)

{
CX3DNode* pChild =(CX3DNode*)(m_pScene->m_Objects).GetAt(i);

if (pChild)
DrawNode(pChild);
}

glPopMatrix();
glutSwapBuffers();
b

v(;)id initialize(void)

{

| m_pScene = new CX3DScene();

CX3DShapeNode* shape = new CX3DShapeNode;
CBox* box = new CBox;

shape->setGeometry((CX3DGeometryNode*)box);

m_pScene->AddNode(shape, NULL);



- X3D C++ Binding Sample Source (Win32)

init _tmain(int argc, TCHAR* argv[], TCHAR* envpl])
{ 1

int nRetCode = O;

HMODULE hModule = :GetModuleHandle(NULL);

if (hModule = NULL)

{
if ({AfxWinInit(hModule, NULL, ::GetCommandLine(), 0))
{
_tprintf(T("&l 22t @7 MFCE Z7|35HX| Z RS LI TEwn");
nRetCode = 1;
!
else

glutinit(&argc, argv);

glutinitDisplayMode(GLUT_DEPTH | GLUT_DOUBLE | GLUT_RGBA);
glutInitWindowPosition(100,100);

glutinitWindowsSize(320,320);

glutCreateWindow("X3D Sample1");

initialize();
glutDisplayFunc(renderScene);

glutldleFunc(renderScene);
glutReshapeFunc(changeSize);

—~



- X3D C++ Binding Sample Source (Win32)

glutMainLoop();

}
}
else
{
_tprintf( T("M 2 2 B: GetModuleHandle & Iiwn");
nRetCode = 1;
}

return nRetCode;




I X3D C++ Binding Example Source (Win32)

finclude <glut.h=
ginclude ", #WHE30LIDWRIOLID. A"

S&ifdef

| #def ine
#fendif

CWinApp thedpp:
Using namespace std:

CHI0DEcene+ m_pScens

S void changeSizel int

float ratio = 1.0+

gl MatrixModel
glLoadldent ityl )

qlYiewportid, a,

2019-7-29

Include GLUT Library

Include X3D C++ Library

Window size changed

SIGGRAPH Web3D Standardization Meeting
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X3D C++ Binding Sample Source (Win32)

Fvoid OrawModed ONode *

Draw a Box

i ==

return;

PiglPushMatri
if i
geomet ry-=0raw ).

ciglPopMatr

Flvoid renderscenelvoid)

Draw Child Nodes

int nCount = g->n_Objects.GetCount( J;
far{int i=0; unt! i++3
ode+ pChild A0Mode+ 3 m_pScene-=mn_0bjec
ild;
OrawMode! pChi ld )

glPopMatrix

alutiwapBuffers( )

Create a Box

apeMode:

eomet ryNodea+ )

2019-7-29 SIGGRAPH Web3D Standardization Meeting
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= X3D C++ Binding Sample Source (Win32)

int

int

nRetCode = 0O

HHOOULE hModule = @

if (hModule 1= i

if (1afxWininitehModule,

ﬂHEtEDdE.=

glutlniti&
qlutlnitlizpl
qlutlnitWindowP
glutlnitWindo
glutCreatelindowi "

initializel i
qlutDisplavFunch ¢
qlutldl {
qlutReshapeFunct chang

glutMainLoop( 1

(TCAZE 28 WFCE A7I345HR 3

HHEtEDdEl

Create a Window and
initialization

ZLICH #n" )

C_TE gl 2bel 2 ] GetModuleHandle & IH4n" )

return nRetCode:

2019-7-29
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" X3D C++ Library

Box Node/CBox Class

woid (float+ valuel

lid X

void

protected:

bioo |

— CBox Class function
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X3D C++ Library

4 ++ X3DLib t[: CCD”iSiDﬂSpEEE "[: ':E‘."E'ﬂtC'bjE'Ct
[ O OE s CColor #3 CExplosionEmitter
o A= - #v CColorChaser #3 CEXPORT
() #3 CColorDamper *+ CExternProtoDeclare
o3 #¢ CColornterpolator %3 CExtrusion
* - #3 CColorRGBA “ Cfield
#» CAppearance #3 Ccomponent *¢ Cfieldvalue
#z CArc2D #: CComponentinfo #¢ CFillProperties
#» CArcClose2D #¢ CComposedCubeMapTexture # CFloatVertexAttribute
%y CAudicClip #y CComposedShader 3 CFog
#z CBackground #3 CComposedTexture3D #z CFogCoordinate
#3 CBallloint #: CComposedvelumeStyle ¥z CFontStyle
#z CBillboard #3 CCone #3 CForcePhysicsModel
# CBlendedVolumeStyle #v CConeEmitter #3 CGeneratedCubeMapTexture
#3 CBooleanFilter #+ Cconnect #3 CGecCoordinate
#» CBooleanSequencer #¢ CConnectionException #3 CGeoElevationGrid
#+ CBooleanToggle #+ CContact #+ CGeolocation
#» CBooleanTrigger #+ CContour2D #+ CGeolOD
#+ CBoundaryEnhancementVolumeStyle #3 CContourPolyline2D *z CGeoMetadata
#» CBoundedPhysicsModel #3 CCoordinate #+ CGeoOrigin
*» CBox #+ CCoordinateChaser #+ CGeoPositionInterpolator
#+ CBrowserEvent #3 CCoordinateDamper #3 CGeoProximitySensor
#» CBrowserFactory #+ CCoordinateDouble *+ CGeoTouchSensor
#» CBrowserMotSharedException ¢ CCoordinatelnterpolator +#+ CGeoTransform
%3 CCADAssemnbly #3 CCoordinatelnterpolator2D #3 CGeoViewpoint
*+ CCADFace #v CCylinder #3 CGroup
#» CCADLayer #3 CCylinderSensor #+ CHAnimDisplacer
*+ CCADPart #3 CDirectionalLight ++ CHAnimHumanoid
#3 CCartoonVeolumeStyle #» CDISEntityManager #+ CHAnimJoint
%y CCircle2D #3 CDISEntityTypeMapping #z CHAnimSegment
¥z CClipPlane #v CDisk2D ++ CHARIimMSite
#3 CCollidableOffset #z CDoubleAxisHingeloint #3 Chead
%y CCollidableShape #3 CEaselnEaseOut #3 ClmageCubeMapTexture
#3 CCollision #¢ CEdgeEnhancementvolumeStyle #¢ ClmageTexture
#z CCollisionCollection #+ CElevationGrid #3 CImageTexture3D
# CCollisionSensor #» CEspduTransform #+ CIMPORT
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X3D C++ Library

%= CImportedModeException
#*+ CIndexedFaceSet

*+ ClndexedlineSet

#+ CIndexedQuadSet

#= ClIndexedTriangleFanSet

*= ClndexedTriangleSet

#= ClndexedTriangleStripSet
#*+ CInline

#= ClnsufficientCapabilitiesException
#z ClntegerSequencer

#= ClntegerTrigger

#= ClnvalidBrowserException
#= ClnvalidDocumentException
*= ClnvalidBExecutionContextException
#= ClnvalidFieldException

*= ClnvalidFieldValueBxception
#= ClnvalidModeException

#= ClnvalidOperationTimingException
#3 ClnvalidProtoException

#» ClnvalidRouteException

#= ClnvalidURLException

#= ClnvalidX3DException

#= CIS

#+ ClsoSurfaceVolumeData

#x CkeySensor

*= Clayer

#= ClayerSet

#= Clayout

%3 ClayoutGroup

#= ClayoutlLayer

#+ ClLinePickSensor

#= CLineProperties

#+ ClLineSet

#+ CloadSensor

#» ClocalFog

= CLOD

2019-7-29 SIGGRAPH Web3D Standardization Meeting

#3 CMaterial #3 CMavigationInfo

¥z CMatrix3VertexAttribute #¢ CNodelnUseException

%3 CMatrixdVertexAttribute %3 CModeUnavailableException
*+ Cmeta #+ CMormal

#3 CMetadataBoolean #+ CMormallnterpolator

%3 CMetadataDouble #» CNoSuchBrowserException
#» CMetadataFloat #= CMurbsCurve

#» CMetadatalnteger #» CMurbsCurve2D

%3 CMetadataSet #3 CNurbsOrientationInterpolator
#3 CMetadataString #+ CMurbsPatchSurface

#z CMFBool #3 CMurbsPositionInterpolator
*» CMFColor +#+ CMurbsSet

#3 CMFColorRGBA #2 CNurbsSurfacelnterpolator
¥z CMFDouble #3 CMurbsSweptSurface

#3 CMFFloat #3 CMurbsSwungSurface

*+ CMPField *= CMurbsTextureCoordinate
#z CMFImage #= CMurbsTrimmedSurface
¥z CMFINt32 ¥z COpacityMapVelumeStyle
*+ CMFMatrix3d #+ COrientationChaser

=+ CMFMatrix3f #3 COrientationDamper

¥+ CMFMatrix4d #3 COrientationInterpolator
*» CMFMatrixaf #3 COrthoViewpoint

¥z CMFRotation %z CPackagedShader

= CMFString # CParticleSystemn

*x CMFTime #+ CPickableGroup

3 CMFPvec2d *3 CPixelTexture

¥z CMPVec2f *3 CPixelTexture3D

*3 CMFvec3d 2 CPlaneSensor

3 CMFVec3f 3 CPointEmitter

¥+ CMPvecad #3 CPointLight

*3 CMFPVecdf * CPointPickSensor

#» CMotorloint *» CPointSet

*z CMovieTexture #z CPolyline2D

#3 CMultiTexture #2 CPolylineEmitter

¥z CMultiTextureCoordinate #2 CPolypoint2D

*+ CMultiTextureTransform *+ CPositionChaser
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X3D C++ Library

- *2 CPositionChaser2D

I *m CPositionDamper

- *2 CPositionDamper2D

i %3¢ CPositionInterpeolator

I *m CPositionnterpolator2D

b * CPrimitivePickSensor
= CProfilelnfo

I *m CProgramShader

- *z CProjectionVolumeStyle

- *2 CProtoBody

t+ *= CProtoDeclare

- *2 CProtolnstance

- *= CProtolnterface

t- *2 CProximitySensor

b * CQuadSet

b * CReceiverPdu

t- *z CRectangle2D

I *z CRigidBody

i *= CRigidBodyCollection

- *g CROUTE

t- *= CScalarChaser

- *m CScalarDamper

- *% CScalarlnterpolator

- *z CScene

I *m CSceneGraphStructureStatement

- *3 CScreenFontStyle

t- *g CScreenGroup

- *z CScript

I *m CSegmentedvolumeData

- *¢ CSFBool

t- *= CSFColor

t+ *2 CSFColorRGBA

- *2 CSFDouble

t- *= CSFFloat

- *3 CSFImage

b #2 CSFNt32
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*= CSFMatrix3d

*= CSFMatrig3f

*= CSFMatrixad

*= CSFMatrizaf

*+ CSFRotation

#+ CSFSiring

= CSFTime

= CSPVec2d

= CSPVec2f

= CSPVec3d

¥+ CSPVec3f

¥+ CSPVecdd

¥+ CSPVecdf

*z CShadedVolumeStyle

#» CShaderPart

*+ CShaderProgram

*+ CShape

*+ CSignalPdu

*z CSilhouetteEnhancementVolumeStyle
*x CSingleAxisHingeloint

#» CSliderloint

*+ CSound

#+ CSphere

#= CSphereSensor

#+ CSplinePositionInterpolator
#= CSplinePositionInterpolator2D
*x CSplineScalarinterpolator
#x CSpotlLight

#+ CSquadCrientationInterpolator
#+ CStaticGroup

#» CSidioFileEx

#= CStringSensor

*= CSurfaceEmitter

*= CSwitch

*» CTexCoordChaser2D

#+ ClexCoordDamper2D

*+ CText

#+ CTextureBackground

*+ CTextureCoordinate

*+ CTextureCoordinate3D

*+ CTextureCoordinatedD

*+ CTextureCoordinateGenerator
#= CTextureProperties

#+ CTextureTransform

*+ CTextureTransform3D

*+ CTextureTransformMatrix3D
*+ CTimeSensor

#= CTimeTrigger

#x CToneMappedVolumeStyle
#+ CTouchSensor

*+ CTransform

#+ CTransformSensor

*+ CTransmitterPdu

#+ CTriangleFanSet

#= CTriangleSet

#= CTriangleSet2D

#+ CTriangleStripSet

*+ CTwoSidedMaterial

#+ Cunit

#+ ClUniversalloint

#z CURLUnavailableException
#= C\iewpoint

#= C\iewpointGroup

#= C\iewport

#= C\isibilitySensor

*+ CWolumeData

*+ CWolumeEmitter

*+ CWolumePickSensor

#= CWindPhysicsModel

++ CWorldInfo

*+ CH3D

#= CX3DAppearanceChildMode




X3D C++ Library

CX3DAppearanceMode
DArrayField
DBackgroundMode
DBindableh
DBound

AttributeMode
ntNode
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- X3D C++ Binding Viewer (X3D File Open)

Porpe.;

@v|ﬂ « Perscnal » HAnim » Data » sample »

- | 3 | | sample ZA
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=
i images

L] Billboard x3d

L] boxx3d

L] chulx3D

|| chul+bvhX3D

L] conexad

|| DirectionalLight x3d

|| GeometryPrimitiveNodeswWhiteBackground x3d

|| KoreanCharacter01Jin.x3d

|| KoreanCharacter01Jin+1x3d
L] KoreanCharacter01Jin+2x3d
|| KereanCharacter01Jin+3 x3d

1 1

SED ET
2017-01-24 @5
2017-05-26 @,
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2017-04-10 2=
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v| | SuwonX3DViewer Files (~hanit ~ |
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" | X3D C++ Binding Viewer (X3D Load)

&4 SuwonX3DViewer - GeometryPrimitiveModeswhiteBackground x3d
File  View Window Help

Ol v w/F| |&ama o

GeometryPrimitiveModesWhiteBackground.x3d = ]

= -
3™ background 3
B¢ Transform
=1+ Shape : DefaultShape
i1 Box : DefaultBox
I_;|"-,"" Appearance : DefaultA
L™ Material
-1 Transform
E1-1 Shape
ot Cone : DefaultCone =
o« ; I I
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" | X3D C++ Binding Viewer (Viewer Mode

Eile View Window Help

OD=E v wF Q-

@ x30 p

=)

%, head
L, Scene
“ background
Transform
37 shape : DefaultShape
{17 Box : DefaultBox
=1 Appearance : DefaultA
- § Material
B3 Transform
-3 Shape
i1 Cone : DefaultCone =
B o v

ad SuwonX3DViewer - Geomet

Eile View Window Helf

D=l |viwF

Hi
s

* background

1 Transform

5.4 Shape : DefaultShape
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ISO/IEC NP 19777-4
X3D C++ Language Binding
Annex C Examples
(Implementation)




Example 1. TouchSensor isOver event.x3d

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.0//EN" "http://www.web3d.org/specifications/x3d-3.0.dtd" >
<X3D profile="Immersive">
<head>
<meta content="TouchSensorlsOverEvent.x3d" name="filename"/>
<meta content="Xeena VRML importer" name="translator"/>
<meta content="23 February 2005" name="imported"/>
<meta content="23 February 2005" name="revised"/>
<meta
content="X3D-Edit, http://www.web3D.org/TaskGroups/x3d/translation/README.X3D-Edit.html" name="generator"/>
<meta content="VrmI|97ToX3dNist, http://ovrt.nist.gov/v2_x3d.html" name="generator"/>
</head>
<Scene>
<Group>
<Shape>
<Appearance>
<Material DEF="MAT" diffuseColor="0 0 1"/>
</Appearance>
<Box/>
</Shape>
<TouchSensor DEF="TS"/>
</Group>
<Script DEF="SC" url="&quot;SAlExamplel.class&quot; ">
<field accessType="inputOnly" name="isOver" type="SFBool"/>
<field accessType="outputOnly" name="diffuseColor_changed" type="SFColor"/>
</Script>
<ROUTE fromField="isOver" fromNode="TS" toField="isOver" toNode="SC"/>
<ROUTE fromField="diffuseColor_changed" fromNode="SC"
toField="set_diffuseColor" toNode="MAT"/>
</Scene>



<field accessType= e="SFColor"/>
</Script> /
<ROUTE fromField="isOver" fromNode="TS" toField="isOver" toNode="SC"/>

<ROUTE fromField="diffuseColor cﬁgnqed" fromNode="SC" toField="set diffuseColor" tooNode="MAT"/>

TS SC MAT
ROUTE ROUTE
Touch Color Target
Sensor Change Node

iIsOver diffuseColor_changed




Example 1. TouchSensor isOver event.x3d (Implementation) (1)

#include "stdafx.h"
#include "X3D_Sample2.h"

#include <glut.h>
#include ".WX3DLibWX3DLib.h"

#ifdef _DEBUG
#define new DEBUG_NEW
#endif

CWinApp theApp;
using namespace std;

CX3DScene m_pScene;
float ratio = O;

/** The isOver field */
CSFBool* isOver=NULL;

/** The diffuseColor_changed field */
CSFColor* diffuseColor=NULL;

/** Color Constant, RED */
float RED[] = {1.0f, 0, O};

/** Color Constant, BLUE */
float BLUE[] = {0, O, 1.0f};

CX3DFieldEventListener lis;



-Example 1. TouchSensor isOver event.x3d (Implementation) (2)

void initialize()

{

/* specify clear values for the color buffers */
glClearColor(0.0, 0.0, 0.0, 0.0);

/* enable various capabilities */
glEnable(GL_DEPTH_TEST);

/* select flat or smooth shading */
glShadeModel(GL_FLAT);

/* specify mapping of depth values from normalized device coordinates to window coordinates */
glDepthRange(0.0, 1.0);

/* x3d File loading */
m_pScene.createX3DFromFile(_T("2.x3d"));

/**
* Notification that the script has completed the setup and should go
* about its own internal initialization.

*/

isOver = (CSFBool*)(m_pScene.m_fields.get("isOver"));
diffuseColor = (CSFColor*)(m_pScene.m_fields.get("diffuseColor_changed"));

isOver->addX3DEventListener(lis);



-Example 1. TouchSensor isOver event.x3d (Implementation) (3)

void display(void)
{

/* sets the bitplane area of the window to values previously selected by glClearColor */
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

/* X3d Library Draw function Call */
m_pScene.Draw();

glFlush();

/**
* Handle field changes.
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* @param evt The field event

*/
void readableFieldChanged(CX3DFieldEvent* evt)
{

if (evt->getSource() == isOver)

{

if (isOver->getValue() == true)
diffuseColor->setValue(RED);
else
diffuseColor->setValue(BLUE);

else

{

i irintf("UnhandIed event: %d", evt);



- Example 1. TouchSensor isOver event.x3d (Implementation) (4)

/* Mouse Hit Object Porcess */
void processHits(GLint hits, GLuint buffer[])

{
unsigned int i, j;
GLuint names, *ptr;
ptr = (GLuint *) buffer;
for (i = 0; i < hits; i++) { /* for each hit */
names = *ptr;
for (j = 0;j < names; j++) { /* for each name */
diffuseColor->setValue(RED);
!
!
!

#define BUFSIZE 512
void pickRects(int button, int state, int x, int y)

{
GLuint selectBuf[BUFSIZE];
GLint hits;
GLint viewport[4];

if (button !'= GLUT_LEFT_BUTTON || state != GLUT_DOWN)
return;

/* return the value or values of a selected parameter */
glGetlintegerv(GL_VIEWPORT, viewport);



- Example 1. TouchSensor isOver event.x3d (Implementation) (SL

/* establish a buffer for selection mode values */
glSelectBuffer(BUFSIZE, selectBuf);

/* sets the rasterization mode */
glRenderMode(GL_SELECT);

/* initializes the name stack */
glinitNames();

/* push and pop the name stack */
glPushName(0);

glMatrixMode(GL_PROJECTION);
glPushMatrix();
glLoadldentity();

/* forces execution of OpenGL functions in finite time */
glFlush();

hits = glRenderMode(GL_RENDER);
processHits(hits, selectBuf);




B Example 1. TouchSensor isOver event.x3d (Implementation) (6)

void reshape(int w, int h)
h=1;
ratio = 1.0*w / h;

/* set the viewport */
glViewport(0, 0, w, h);

/* defines a picking region */
gluPickMatrix((GLdouble) x, (GLdouble) (viewport[3] - y),
5.0, 5.0, viewport);

/* set up a perspective projection matrix */
gluPerspective(45,ratio,1,1000);

m_pScene.Draw(GL_SELECT);

glPopMatrix();




- Example 1. TouchSensor isOver event.x3d (Implementation) (7L

/* specify which matrix is the current matrix */
glMatrixMode(GL_PROJECTION);

/* replace the current matrix with the identity matrix */
glLoadldentity();

/* set up a perspective projection matrix */
gluPerspective(45,ratio,1,1000);

glMatrixMode(GL_MODELVIEW);
glLoadldentity();

/* defines a viewing transformation */
gluLookAt(5.0,5.0,5.0,

0.0,0.0,-1.0,

0.0f,1.0f,0.0f);

int _tmain(int argc, TCHAR* argv[], TCHAR* envpl])

{
int nRetCode = O;

/* Retrieves a module handle for the specified module. The module must have been loaded by
the calling process */

HMODULE hModule = :GetModuleHandle(NULL);



W Example 1. TouchSensor isOver eventx3d (Implementation) (8)

if (hModule != NULL)
{

// to initialize MFC
if (IAfxWinInit(thModule, NULL, ::GetCommandLine(), 0))

{
_tprintf(_T("Error: Initialze failed #n"));
nRetCode = 1;

}

else

{

/* Initializes the COM library on the current thread and identifies the concurrency
model as single-thread apartment */

HRESULT hr = Colnitialize(0);

/* initialize the GLUT library */
glutinit(&argc, argv);

/* sets the initial display mode */
glutinitDisplayMode(GLUT_SINGLE | GLUT_RGB | GLUT_DEPTH);

/* set the initial window position and size respectively */
glutinitWindowsSize (200, 200);
glutinitWindowPosition (100, 100);

/* creates a top-level window. */
glutCreateWindow(argv[0]);



I Example 1. TouchSensor isOver event.x3d (Implementation) (9)

/* sets the mouse callback for the current window. */
glutMouseFunc(pickRects);

/* sets the reshape callback for the current window. */
glutReshapeFunc(reshape);

/* sets the display callback for the current window. */
glutDisplayFunc(display);

/* enters the GLUT event processing loop. */
glutMainLoop();

_tprintf(_T("Error: GetModuleHandle failed#n"));
nRetCode = 1;

}

return nRetCode;




. Example 1. TouchSensor isOver event.x3d (Implementation) (10)

On click, an event is generated
* On click, the color of the box is changed from blue to red.

 On click in the outside of the box, the color of the box is
changed to blue.




-. Example 2. Create nodes.x3d

<?xml version="1.0" encoding="UTF-8"?>
<X3D profile="Immersive">
<head>

<meta content="CreateNodes.x3d" name="filename"/>
<meta content="Xeena VRML importer" name="translator"/>
<meta content="*enter date of initial version here*" name="created"/>
<meta content="23 February 2005" name="imported"/>
<meta content="23 February 2005" name="revised"/>

<meta content="X3D-Edit, http://www.web3D.org/TaskGroups/x3d/translation/README.X3D-
Edit.html" name="generator"/>

<meta content="Vrm|97ToX3dNist, http://ovrt.nist.gov/v2_x3d.html|" name="generator"/>
</head>
<Scene>

<Transform DEF="HOLDER" translation="-2.0 0.0 0.0"/>

<Script DEF="SC" url="SAlExample.class">

<field accessType="outputOnly" name="children" type="MFNode"/>

</Script>

<ROUTE fromField="children" fromNode="SC" toField="children" toNode="HOLDER"/>
</Scene>

</X3D>




 Example 2. Create nodes.x3d (Implementation Overview)

<Transform DEF="HOLDER" translation="-2.0 0.0 0.0"/>
<Script DEF="SC" url=" le.class">
<field accessType="outputOnly" name="
</Script>

<ROUTE fromField="children" fromNode="SC" toField="children"
toNode="HOLDER"/>

ren" type="MFNode"/>

SC HOLDER
ROUTE
: Target
children Node

children
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// X3D_Sample3.cpp : =& 88 =10 Cist ZIYH

//

#include "stdafx.h"
#include "X3D_Sample3.h"

/* include glut library */
#include <gluth>

/* include X3D library */
#include ".WX3DLibWX3DLib.h"

#ifdef _DEBUG
#define new DEBUG_NEW
#endif

/* Global varialble */
CWinApp theApp;
using namespace std;

/* X3D Library pointer */
CX3DScene m_pScene;
float ratio = 0;

/**
* Notification that the script has completed the setup and should go
* about its own internal initialization.

*/



Example 2. Create nodes.x3d

lementation) (2)

void initialize()

| {

/* specify clear values for the color buffers */

i glClearColor(0.0, 0.0, 0.0, 0.0);

/* enable various capabilities */

glEnable(GL_DEPTH_TEST);

i /* select flat or smooth shading */

i glShadeModel(GL_FLAT);

i /* specify mapping of depth values from normalized device coordinates to window coordinates */
i glDepthRange(0.0, 1.0); /* The default z mapping */

i /* x3d File loading */

! m_pScene.createX3DFromFile(_T("3.x3d"));

E /**

i * Notification that the script has completed the setup and should go

i * about its own internal initialization.

i */

i CShape* shape = (CShape*) m_pScene.createNode("Shape™);
E CBox* box = (CBox*) m_pScene.createNode("Box");

i shape->setGeometry(box);

i m_pScene.addRootNode(shape);

| )



Example 2. Create nodes.x3d

Implementation) (3)

void display(void)
{

/* sets the bitplane area of the window to values previously selected by glClearColor */
glClear(GL_COLOR_BUFFER _BIT | GL_DEPTH_BUFFER_BIT);

/* X3d Library Draw function Call */
m_pScene.Draw();

/* forces execution of OpenGL functions in finite time */

glFlush();

void reshape(int w, int h)

{

ratio = 1.0*w / h;

/* set the viewport */
glViewport(0, 0, w, h);

/* GL_PROJECTION specify which matrix is the current matrix */
glMatrixMode(GL_PROJECTION);

/* replace the current matrix with the identity matrix */
glLoadldentity();



Example 2. Create nodes.x3d

Implementation) (4)

/* set up a perspective projection matrix */
gluPerspective(45,ratio,1,1000);

/* GL_MODELVIEW specify which matrix is the current matrix */
glMatrixMode(GL_MODELVIEW);

/* replace the current matrix with the identity matrix */
glLoadldentity();

/* defines a viewing transformation */
gluLookAt(5.0,5.0,5.0,

0.0,0.0,-1.0,

0.0f,1.0f,0.0f);

int _tmain(int argc, TCHAR* argv[], TCHAR* envpl])

{
int nRetCode = 0;

/* Retrieves a module handle for the specified module. The module must have been loaded by the calling
process */

HMODULE hModule = :GetModuleHandle(NULL);

if (hModule !'= NULL)
{



Example 2. Create nodes.x3d (Implementation

// to initialize MFC
if (AfxWinlnit(hModule, NULL, :GetCommandLine(), 0))

{
_tprintf(_T("Error: Initialze failed.Wn"));
nRetCode = 1;

}

else

{

/* Initializes the COM library on the current thread and identifies the concurrency
model as single-thread apartment */

HRESULT hr = Colnitialize(0);

/* initialize the GLUT library */
glutinit(&argc, argv);

/* sets the initial display mode */
glutinitDisplayMode(GLUT_SINGLE | GLUT_RGB | GLUT_DEPTH);

/* set the initial window position and size respectively */
glutinitWindowSize (200, 200);

glutinitWindowPosition (100, 100);

/* creates a top-level window. */
glutCreateWindow(argv[0]);



Example 2. Create nodes.x3d (Implementation

i )

/* Data Initialize */
initialize();

/* sets the reshape callback for the current window. */
glutReshapeFunc(reshape);

/* sets the display callback for the current window. */
glutDisplayFunc(display);

/* enters the GLUT event processing loop. */
glutMainLoop();

}

else

{
_tprintf(T("Error: GetModuleHandle failed#n"));
nRetCode = 1;

}

return nRetCode;




" Example 2. Create nodes.x3d (Implementation Results)

In the initialization stage,
« A Box under Shape is created in the Scene




Exam le 3. Per frame notification.x3d

<?xml version="1.0" encoding="UTF-8"7?>
<IDOCTYPE X3D PUBLIC "http://www.web3d.org/specifications/x3d-3.0.dtd"
"file:///www.web3d.org/TaskGroups/x3d/translation/x3d-3.0.dtd" >
<X3D profile="Immersive">
<head>
<meta content="PerFrameNotification.x3d" name="filename"/>
<meta content="Xeena VRML importer" name="translator"/>
<meta content="23 February 2005" name="imported"/>
<meta content="23 February 2005" name="revised"/>
<meta

content="X3D-Edit, http://www.web3D.org/TaskGroups/x3d/translation/README.X3D-Edit.htm]"
name="generator"/>

<meta content="Vrml|97ToX3dNist, http://ovrt.nist.gov/v2_x3d.html|" name="generator"/>
</head>
<Scene>
<Script DEF="SC" url="&quot;SAlExample3.class&quot; "/>
</Scene>
</X3D>




<Script DEF="SC" url="&quot;SAlExample3.class&quot; "/>

SC

Initialize(): Initialize Time value
prepareEvents(): Calculate and output FPS




-Examgle 3. Per frame notification.x3d (Implementation) (1)

#include "stdafx.h"
#include "X3D_Sample4.h"

/* include glut library */
#include <gluth>

/* include X3D library */
#include ".WX3DLibWX3DLib.h"

#ifdef _DEBUG
#define new DEBUG_NEW
#endif

/* Global varialble */
CWinApp theApp;
using namespace std;

/* X3D Library pointer */
CX3DScene m_pScene;
float wratio = 0;

int frame,currentTime,lastStartTime=0;
char s[30];




Example 3. Per frame notification.x3d

Implementation) (2)

/**
* Notification that the script has completed the setup and should go
* about its own internal initialization.

*/

void initialize()

{
/* specify clear values for the color buffers */
glClearColor(0.0, 0.0, 0.0, 0.0);

/* enable various capabilities */
glEnable(GL_DEPTH_TEST);

/* select flat or smooth shading */
glShadeModel(GL_FLAT);

/* specify mapping of depth values from normalized device coordinates to window coordinates */
glDepthRange(0.0, 1.0); /* The default z mapping */

/* x3d File loading */
m_pScene.createX3DFromFile(_T("4.x3d"));

// current time initialize
currentTime=glutGet(GLUT_ELAPSED_TIME);



Example 3. Per frame notification.x3d

Implementation) (3)

void display(void)

{
/* sets the bitplane area of the window to values previously selected by glClearColor */
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
/* X3d Library Draw function Call */
m_pScene.Draw();
/* forces execution of OpenGL functions in finite time */
glFlush();

}

/**

* Start of frame notification.

*/

void prepareEvents()

{

/* sets the bitplane area of the window to values previously selected by glClearColor */
glClear(GL_COLOR_BUFFER _BIT | GL_DEPTH_BUFFER_BIT);

/* FPS (frames per second) calculate */
frame++;

/* retrieves simple GLUT state represented by integers */
currentTime=glutGet(GLUT_ELAPSED_TIME);



Example 3. Per frame notification.x3d

Implementation) (4)

if (currentTime - lastStartTime > 1000) {
sprintf_s(s,"FPS:%4.2f", (frame * 1000.0 / (currentTime-lastStartTime)));
lastStartTime = currentTime;
frame = 0;

/* RGB color Sets the current color */
glColor3f(1.0f,1.0f,1.0f);

glPushMatrix();

char *c
/* specify the raster position for pixel operations */
glRasterPos2f(-2, -2);

for (c=s; *c = "WO'; c++) {
/* Draw a bitmapped character. */
glutBitmapCharacter(GLUT_BITMAP_8_BY_13, *c);

}
glPopMatrix();

/* forces execution of OpenGL functions in finite time */
glFlush();




Example 3. Per frame notification.x3d

Implementation) (5)

void reshape(int w, int h)

{

wratio = 1.0*w / h;

/* set the viewport */
glViewport(0, 0, w, h);

/* GL_PROJECTION specify which matrix is the current matrix */
glMatrixMode(GL_PROJECTION);

/* replace the current matrix with the identity matrix */
glLoadldentity();

/* set up a perspective projection matrix */
gluPerspective(45,wratio,1,1000);

/* GL_MODELVIEW specify which matrix is the current matrix */
glMatrixMode(GL_MODELVIEW);

/* replace the current matrix with the identity matrix */
glLoadldentity();



Example 3. Per frame notification.x3d

Implementation) (6)

/* defines a viewing transformation */
gluLookAt(5.0,5.0,5.0,

0.0,0.0,-1.0,

0.0f,1.0f,0.0f);

int _tmain(int argc, TCHAR* argv[], TCHAR* envpl])

{
int nRetCode = 0;

/* Retrieves a module handle for the specified module. The module must have been loaded by the calling
process */

HMODULE hModule = :GetModuleHandle(NULL);

if (hModule !'= NULL)
{
// to initialize MFC
if (AfxWinlnitthModule, NULL, :GetCommandLine(), 0))

{
_tprintf(_T("Error: Initialze failed.#n"));
nRetCode = 1;

}

else




Example 3. Per frame notification.x3d

Implementation) (7)

/* Initializes the COM library on the current thread and identifies the concurrency
model as single-thread apartment */

HRESULT hr = Colnitialize(0); // A ZiH| Z=7|3}.

/* initialize the GLUT library */
glutinit(&argc, argv);

/* sets the initial display mode */
glutinitDisplayMode(GLUT_SINGLE | GLUT_RGB | GLUT_DEPTH);

/* set the initial window position and size respectively */
glutinitWindowSize (200, 200);
glutinitWindowPosition (100, 100);

/* creates a top-level window. */
glutCreateWindow(argv[0]);

/* Data Initialize */
initialize();

/* sets the reshape callback for the current window. */
glutReshapeFunc(reshape);

/* sets the display callback for the current window. */
glutDisplayFunc(display);

/* sets the global idle callback. */
glutldleFunc(prepareEvents);



-Examgle 3. Per frame notification.x3d (Implementation) (8)

/* enters the GLUT event processing loop. */
glutMainLoop();
}
}
else
{
_tprintf(_T("Error: GetModuleHandle failed#n"));
nRetCode = 1;
}

return nRetCode;




" Example 3. Per frame notification.x3d (Implementation Results)

In the preparekvents()
« FPS is calculated and displayed




-ExamEIe 4. Add dynamic routes.x3d

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

<IDOCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.0//EN"
"http://www.web3d.org/specifications/x3d-3.0.dtd" >

<X3D profile="Immersive">
<Scene>
<Script DEF="SC" url="SAlExample4.class">
<field accessType="inputOnly" name="touchTime" type="SFTime"/>
</Script>
</Scene>
</X3D>
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<Script DEF="SC" url="SAlExample4.class">
<field accessType="inputOnly" name="touchTime" type="SFTime"/>

</Script>
SC

ROUTE
touchTime Shape
Box

Initialize() :

Read “touchTime” field value
Create Shape(Box) and TouchSesor under Group in the Scene
Create "touchTime” ROUTE in the scene, connect the TouchSensor to the scene

readableFieldChanged()
On the event of TouchSensor, “Poke!” is displayed




- Example 4. Add dynamic routes.x3d (Implementation) (1)

#include "stdafx.h"
#include "X3D_Sample5.h"

/* include glut library */
#include <glut.h>

/* include X3D library */
#include ".WX3DLibWX3DLib.h"

#ifdef DEBUG
#define new DEBUG_NEW
#endif

/* Global varialble */
CWinApp theApp;
using namespace std;

/* X3D Library pointer */
CX3DScene m_pScene;

float ratio = 0O;

CSFTime* touchTime = NULL;



W Example 4. Add dynamic routes.x3d (Implementation) (2)

/**
* Notification that the script has completed the setup and should go
* about its own internal initialization.

*/
void initialize()
{
/* specify clear values for the color buffers */
glClearColor(0.0, 0.0, 0.0, 0.0);
/* enable various capabilities */
glEnable(GL_DEPTH_TEST);
/* select flat or smooth shading */
glShadeModel(GL_FLAT);
/* specify mapping of depth values from normalized device coordinates to window coordinates
*/

glDepthRange(0.0, 1.0); /* The default z mapping */

/* x3d File loading */
m_pScene.createX3DFromFile(_T("5.x3d"));




W Example 4. Add dynamic routes.x3d (Implementation) (3)

/**
* Notification that the script has completed the setup and should go
* about its own internal initialization.

*/

touchTime = (CSFTime*)(m_pScene.m_fields.get("touchTime"));
CShape* shape = (CShape*) m_pScene.createNode("Shape");
CBox* box = (CBox*) m_pScene.createNode("Box");
CX3DNode* touchSensor = m_pScene.createNode("TouchSensor");
shape->setGeometry(box);
CGroup* group = (CGroup*)m_pScene.createNode("Group");
// Add the shape and sensor to the group
group->addChildren(shape);
group->addChildren(touchSensor);
m_pScene.addRootNode(group);
CX3DScriptNode* selfRef =(CX3DScriptNode*)m_pScene.getNode("SC");

// Get a handle to the toplevel execution context
m_pScene.addRoute(touchSensor, "touchTime", selfRef, "touchTime");



W Example 4. Add dynamic routes.x3d (Implementation) (4)

void display(void)
{

/* sets the bitplane area of the window to values previously selected by glClearColor */
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

/* X3d Library Draw function Call */
m_pScene.Draw();

/* forces execution of OpenGL functions in finite time */
glFlush();

}

/* Mouse Hit Object Porcess */
void processHits(GLint hits, GLuint buffer[])
{

unsigned int i, j;

GLuint names, *ptr;

//printf("hits = %d¥#n", hits);

ptr = (GLuint *) buffer;

for (i = 0; i < hits; i++) { /* for each hit */
names = *ptr;

// printf(" number of names for hit = %dWn", names); ptr++;
// printf(" z1 is %g;", (float) *ptr/Ox7fffffff); ptr++;

// printf(" z2 is %g¥#n", (float) *ptr/Ox7fffftff); ptr++;

// printf("  the name is ");



I Example 4. Add dynamic routes.x3d (Implementation) (5)

for (j = 0;j < names; j++) { /* for each name */
printf("Poke!"); ptr++;

}
printf("#n");

}

#define BUFSIZE 512

void pickRects(int button, int state, int x, int y)

{
GLuint selectBuf[BUFSIZE];

GLint hits;
GLint viewport[4];

if (button !'= GLUT_LEFT_BUTTON || state '= GLUT_DOWN)
return;

/* return the value or values of a selected parameter */
glGetintegerv(GL_VIEWPORT, viewport);

/* establish a buffer for selection mode values */
glSelectBuffer(BUFSIZE, selectBuf);

/* sets the rasterization mode */
glRenderMode(GL_SELECT);



le 4. Add dynamic routes.x3d

Implementation) (6)

/* defines a picking region */
gluPickMatrix((GLdouble) x, (GLdouble) (viewport[3] - y),
5.0, 5.0, viewport);

/* set up a perspective projection matrix */
gluPerspective(45,ratio,1,1000);

/* X3d Library Draw function Call */
m_pScene.Draw(GL_SELECT);

glPopMatrix();

/* forces execution of OpenGL functions in finite time */
glFlush();

hits = gIRenderMode(GL_RENDER);

processHits(hits, selectBuf);

void reshape(int w, int h)

{

ratio = 1.0*w / h;

/* set the viewport */
glViewport(0, 0, w, h);



Example 4. Add dynamic routes.x3d

Implementation) (7)

/* specify which matrix is the current matrix */
glMatrixMode(GL_PROJECTION);

/* replace the current matrix with the identity matrix */
glLoadldentity();

/* set up a perspective projection matrix */
gluPerspective(45,ratio,1,1000);

glMatrixMode(GL_MODELVIEW);
glLoadldentity();

/* defines a viewing transformation */
gluLookAt(5.0,5.0,5.0,

0.0,0.0,-1.0,

0.0f,1.0f,0.0f);

int _tmain(int argc, TCHAR* argv[], TCHAR* envpl])

{
int nRetCode = 0;

/* Retrieves a module handle for the specified module. The module must have been loaded by the calling
process */

HMODULE hModule = :GetModuleHandle(NULL);



W Example 4. Add dynamic routes.x3d (Implementation) (8)

if (hModule '= NULL)
{

// to initialize MFC
if (AfxWinInit(hModule, NULL, ::GetCommandLine(), 0))

{
_tprintf_T("Error: Initialze failed.#n"));
nRetCode = 1;

}

else

{

/* Initializes the COM library on the current thread and identifies the
concurrency model as single-thread apartment */

HRESULT hr = Colnitialize(0); // 4 24X x=7|3}.

/* initialize the GLUT library */
glutinit(&argc, argv);

/* sets the initial display mode */
glutinitDisplayMode(GLUT_SINGLE | GLUT_RGB | GLUT_DEPTH);

/* set the initial window position and size respectively */
glutInitWindowsSize (200, 200);
glutInitWindowPosition (100, 100);

/* creates a top-level window. */
glutCreateWindow(argv[0]);



W Example 4. Add dynamic routes.x3d (Implementation) (9)

/* Data Initialize */
initialize();

/* sets the mouse callback for the current window. */
glutMouseFunc(pickRects);

/* sets the reshape callback for the current window. */
glutReshapeFunc(reshape);

/* sets the display callback for the current window. */
glutDisplayFunc(display);

/* enters the GLUT event processing loop. */
glutMainLoop();

}

}

else

{
_tprintf(_T("Error: GetModuleHandle failed#n"));
nRetCode = 1;

}

return nRetCode;




" Example 4. Add dynamic routes.x3d (Implementation Results)

* |In the initialization
Create Scene > Group > Shape > Box > TouchSensor
« On clicking Box, “Poke!” is displayed
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- Multi Texture File Binding

void CX3DScene::BindingTextue()

{
CString strValue;

for (int i=0; i < m_arryTextureName.GetCount(); i++)

{

strValue = m_arryTextureName.GetAt(i);
LoadTexture(strValue, i+1);




2 Texture File Loading

GLuint CX3DScene::LoadTexture(CString file_name, int nldx)
{

GLuint texName = nldx; //OpenGL texture to create and return

// load texture image for ...
Bitmap* pBitmap = Bitmap::FromFile(file_name.AllocSysString());
if (pBitmap->GetlLastStatus() != Gdiplus::Ok) {

return O;

}

pBitmap->RotateFlip(RotateFlipType::RotateNoneFlipY);
BitmapData bitmap_data;
Rect rect(0, 0, pBitmap->GetWidth(), pBitmap->GetHeight());

// make texture...

glBindTexture(GL_TEXTURE_2D, texName);

glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MAG_FILTER, GL_LINEAR);

glTexParameteri(GL_TEXTURE_2D, GL_TEXTURE_MIN_FILTER, GL_LINEAR);

glTexEnvf(GL_TEXTURE_ENV, GL_TEXTURE_ENV_MODE, GL_REPLACE);

glTeximage2D(GL_TEXTURE_2D, 0, GL_RGBA, pBitmap->GetWidth(), pBitmap->GetHeight(), 0, GL_BGRA_EXT,
GL_UNSIGNED_BYTE, (GLvoid*)bitmap_data.Scan0);

GLenum x = glGetError();
pBitmap->UnlockBits(&bitmap_data);
delete pBitmap;

return texName;



- Draw Texture File ,

if (pNode->isNodeName(_T("Box")) || pNode->isNodeName(_T("Cone")) || pNode->isNodeName(_T("Cylinder")) ||
pNode->isNodeName(_T("Sphere") || pNode->isNodeName(_T("IndexedFaceSet"))
|| pPNode->isNodeName(_T("Material")) ||
pNode->isNodeName(_T("ImageTexture")) )

if (mode == GL_SELECT)
{

}

glLoadName(pNode->getID());

pNode->Draw();

void ClmageTexture::Draw()

{
glBindTexture(GL_TEXTURE_2D, m_nID);

}
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b = X3Dx3d.cs 17
P e+ ¥3DLib.cs 15 protected bool m_banimationPlay = false:
P ©# CameraManager.cs 18 protected int m_n&nimationFrame.
b c* SceneController.cs 20
- T 1M
b o+ X3DViewer.cs _ _ _ _ _ _
- 21 Ig public Xa0Hanim{ string strFileMame, string strBvhFileMame) -
L | 3 100% -

o == =3 | m7 21 7= 37| 2




. . . . . = AlSE
b X3DViewer_Unity11 - Microsoft Visual Studio Y & ME g2 £ - B x
mEE ®EE BN =EEFHEPR EEE O OHIMDmM S =40 H2EES 24N ZFW EEZH £ E
Q- 2.2 e - - Debug ~ AnyCPU - P Uyl E - g _i e E = W -
—E S84 B3I o w 31 X3D5Segment.cs X¥3DSphere.cs X3DMode.cs X3DHanim.cs + X pREjalilhi-de X3DCone.cs X3DBox.cs ¥
gm & o-sI@m o ' @'ﬁKSD\.»"iewer_Unityﬂ - *2 ¥3DHanim - @ Draw() -
iz | e
M =2 SHAET| HAE(CHs) p- 165 =l public owverride woid Drawl ) ea
= - = = A . 155 { ~
_ﬂ 4 BvhLib - 167 if {m_listSegment.Count == 0}
e b * Bvhlib.cs 168 return:
e Commaon 1649
X3DLib 170 m_goRootParent = new GaneObject( )
o <ot 7 e L S
= = = = =00
b c* X3DBox.cs 7 ist<Gamelbijec istParen new List<Gamelbjec
b c* X5DCone.cs 174 //%30Viewer. Instance.m_| istDebug. Add{ "seaCount: "+ n_|istSegment.Count.ToStringl) i:
b c# X3DCylinder.cs 175
b c# X3DHanim.cs 176 far fint i = 0; i = m_listSegment.Count; ++i)
b c* X3IDModecs 177 {
b c* X3DSegment.cs 178 GameObiect cGo = new GameObject( )
b c* X3DSphere.cs 179 m_listSeanent[i].SetGosSegnent{cGol:
b c* X3DTextcs :g? cGo.name = m_listSegment[i].GetSeament( .
c
4 SRR 182 if {listParent.Count = 0)
b o X3DLib.cs 123 I
b ©# CameraManager.cs 134 chGo.transform.parent = |istParent[listParent.Count - 1].transform
b c# SceneController.cs 185 listParent .Removedt(listParent.Count - 1)
boox XIDViewer.cs 186 '
- 187 else -
L | b 100% - 4 b

SR EE T 7 EM1 7= &7 ZNL
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H-Anim Character Animation (Video)
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Box-Parsing

=

-_— -

case "Box".
HAOBo:x #3dBox = new #“230Bo={ )
“adBox . Setsizel( Parse_VMector3(Parse_attributevaluel =nRoot, “"size”™ 1))

#“adBox . SetTranslationim_vecParseTranslation )
=3dBox ., SetRotation{ m_vecParseRotation )
“3dBox . SetScalelmovecParselcale )
m_list¥30Mode. Add 2x23dBox )

breal::



public class #30Bo= © H3I0OMode
i

protected Yectors m_weciize:

zF= 174
public woid Set3ize! Yector? wvec )
1

M_weCc3ize = wec.:

}

=F=F 03

public woid Get3izel ref Yector3 wec )
1

YEBC = M_Wecsize.
E=r=F 97y
public owverride |Enumerator LoadEndActiond )
1

Oraw(
vield return nul |

—_

=F= 1474
public override woid Draw( )
1

Famelbject goBox = Gamelbiect.lnstantiate!{Resources.Load! "Bax" ) as Gamelbject )

goBox . transform. localPosition m_vwecTranslation:
goBox . transform. localRotation Quaternion.Buler{GetRotation )
goBox.transform. localsScale = m_weciize;

goBox . GetComponent=MeshRenderer={ ). material .SetColor{”"_Colaor”, new Color{m_vecDiffuseColor.x, m_vechDiffuseColor.w, m_



~Box-Unity

o

o




.Cone Parsing

Lo

case “"Cone™:
“30Cone x®3dCone = new ¥30Conel )
=3dCone . SetBottomi Parse_Bool{Parse_Attributevaluel =xnRoot., “"bottom™ ¥
=3dCone ., SetBottomRadiusi Parse_Float{Parse_aAttributevaluelxnRoot, "bottomRadius™ )l
#“3dCone ., SetHeight{Parse_Float{Parse_Attributevalue! xnRoot, “"height™ ))h
“23dCone ., SetSidel Parse_Bool{Parse_AttributevYalue xnRoot, “side” 3

=3dCone . SetTranslationim_vecParseTranslation):
#wa3dCone . SetRotationim_vecParseRotation):
#3dCone . SetEScalelm_vecParseicale )
m_listi30Mode . Addi{ x3dCone ):

break:



Jpublic class #30Cone @ #30Mode

d

protected bool m_bBottom:
protected float m_fBottomRadius:
protected float m_fHeiaht:
protected bool m_b%ide:

E=r=E 1M
public woid SetBottom{bool bBottom?)
1

m_bBottaom = BBottam:

public woid GetBottom{ ref bool bBottom)
1

bBottom = m_bBottom:

et

E=rE 13
public woid SetBottomBRadius(float fBottomRadius)
i

m_fBottomRadius = TBottomRadius:

H
=rF 07
public woid GetBottomRadius{ref float fBottomRadius)
i
fBottomRadius = m_fBottomRBadius:
K

E=FE 13
public woid SetHeight{float fHeight )
1
m_fHeight = fHeight:
X



Cone Class

public woid EefHeight(ref float fHeight )

1

fHeight m_fHeight:

¥

public void Set3ide{bool bEide)
1

m_b=ide b=ide:

¥

public void GetZide{ref bool b3ide
1

bZide = m_b3ide:
}

public override |Enumerator LoadEn
1

Oraw( X

vield return nal |3

public override woid DOrawi )

1
Gameldbiect goCone =
goCone.transform. localPosition
goCone.transform. localRotation
goCone.transform. localsScale =

goCone. GetComponent=MeshRender

]

dact iong )

Instantiate(Resources., Load( "Cone” ) as Gamelbject )

= m_wecTranslation:
Duaternion.Euler{GetRotationd )

new YectorZ{m_fBottomRadius + 2Ff, m_fHeight+0.5F.

m_fBottomRadius += 2§ X

er={ ). material.SetColor”"_Color”, new Colorim_vecDiffuseColor.x, m_vwechDiffuseColor.w,

m_vechiffuseCol



~Cone Unity

f >




Cylinder Parsing
)

case "Cwlinder™:
HA30Cy | inder H30Cw!| inder = new X30Cw | inder )
H3AOCv | inder.SetBottom Parse_EBool{ Parse_AttributeVYaluel xnRoot, “"bottom™ X))
#30Cv | inder.SetRadius{ Parse_Float{Parse_AttributeValuel xnRoot, “radius" )}
#30Cy | inder.SetHeight{Parse_Float{Parse_AttributeVvaluel xnRoot, “"height” )
#30Cy | inder.SetSidefParse_Boolf Parse_AttributevYaluel xnRoot, “"side” )y
A30Cy | inder.SetTopy Parse_Bool{Parse_Attributevaluel xnBoot, “tap”™ )yl

1l
1l

“30Cw |l inder.ZetTranslation{m_vecParseTranslation):
“30Cw |l inder.ZetRotation{m_vecParseRotation )
X20Cv |l inder.SetScalelm_vecParsescale )
m_list®¥30Node. Add{ ¥X30Cw | inder )

breal::



public class #320Cw | inder | H30OMode

{

protected bool m_bBottom:
protected float m_fRadius:
protected float m_fHeight:
protected bool m_b3ide:
protected bool m_bTop:

== 134
public woid ZetBottomi{bool bBottom)
i

m_bBoattom = bBEBottam:

¥

£F= 074

public void GetBottom{ ref bool bBottom?)
i

bBottom = m_bBottam:

—_

£F= 174

public woid SetRadius(float fRadius)
i

m_fRadius = fRadius:

Hio=—

F= 0O
ublic void GetRadius{ref float fRadius)

I

~ 7

fRadius = m_fRadius:

—_



public void Get2idel{ref bool b3ide)d

{

bZide = m_bEide:
h
- ‘I:.IH

public woid SetTop{bool bTop)
{

m_bTop = bTop:

R

F= 034
public void GetTopl{ref bool bTop)
i

I

bTop = m_bTop:

Er= a7y

public override |Enumerator LoadEndactioni
i

Draw )

vield return nuall:
}
=F=F 14

public override woid Draw( )
i

Gamelbject goCylinder = Gamelbject., InstantiatelResources., Load( "Cv | inder” ) as Gamelbject )i

goCy |l inder.transform. localPosition = m_vwecTranslation:

goCw | inder . transform. localRotation = Ouaternion.EBEuler{GetRotationd »n

goCw | inder . transform. local3cale = new Yector3(im_fRadius+2f, m_fHeight+0.5f, m_fRadius + 2f )

goCw | inder . GetComponent<HMeshRenderer={ Y. material . SetColar{"_Color”, new Color{m_wechiffuseColor.=®, m_wvechiffuseColor.w.



~Cylinder Unity

o

o




~Sphere Parsing
(=3
case “Ephere™.

HAbEphere =23dSphere = new HIZ0Zpheref );
waddsphere. SetRadius{Parse_Float{Parse_Attributevaluel=nRoot, “radius™ 32l

“adEphere.SetTranslationim_vecParseTranslation):

#“adEphere.SetRotation{m_vecParseRotation )

wadiZphere. SetScale(m_vecParsescale )
m_list¥30Node. addl =3dEphere ;

brealk:



public class #305phere X30OMode

{

protected float m_fRadius:

== 17

public vwoid SetRadius{float fRadius)
1
m_fRadius = fRadius:

}

E=F= 07H

public void GetRadiusiref float fRadius)
1

fRadius = m_fRadius:

A
== 9y

public override |Enumerator LoadEndactioni )

b

1

Oraw( M

Yvield return nall:
h
=F= 147H

public override woid Draws )
1

Gamedbjiect goSphere = GCanelbicect.Instantiate!Resources.Load! "Sphere” ) as Gamelbjiect X
qozphere.transform. localPosition = m_vecTranslation:

gosphere.transform. localRotation Duaternion.Euler{GetRotation{ )

gosphere.transform. local3cale = new Yector3(im_fRadius + 2F, m_fRadius += 2f. m_fRadius =+ 2f )

gozphere.GetComponent<MeshRenderer=( ). material . SetColor{”"_Color”, new Color{m_vecDiffuseColor.®. m_vecDiffuseColor,yw



~Sphere Unity

f >




casg

"Te=t ™.
¥AOTe=t =3dText = new #20Te=t( )
List=string= listString = Parse_ListStringlParse_AttributevYaluel=nRoot, "string”™ )i

stringa strText = " 7.
fFor{int i = 0; i = listString.Count: ++i)
1

ifFCi '= 012

i

strTex=t += "#Hn™:

¥

strText += listEtrinalil:
¥
st rText .Replacel “#H"", ="

“3dText . SetEtrinalstrText );

®3dText . SetTranslation{m_vecParseTranslation)

®3dText . SetRotation{m_vecParseRotation):

®3dText . SetEScalelm_vecParseicale ).
m_list¥30Mode., Add( «3dText i

break:



public class #30Tex=t

{

HAlMode
protected string m_strztring:

== 17
public woid SetStringlstring str3tringl
i

m_str3tring = strstring:

== 03
public void Getstringlref string str3tring)l
i

str3tring = m_str3tring:
A gl e |
public override |Enumerator LoadEndactiont )
i

Oraw(
vield return nual |:

—

=F=F 1474
public override woid DOraw( )

i
Gamelbject goText = Gamnelbject.lnstantiate{Resources. Loadl "Text" ) as Gamelbject )
goText . transform. localPaosition = m_vecTranslatiaon:
goText.transform. localRotation = Quaternion.EBEuler{GetRotation )
goText.transform. localScale = BetS3calel )
goText . GetComponent=TextMesh={ }).text = m_str3tring:

H
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Example 1. TouchSensor isOver event

. <?xml version="1.0" encoding="UTF-8"?>
. <IDOCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.0//EN" "http://www.web3d.org/specifications/x3d-3.0.dtd" >
<X3D profile="Immersive" >
<head>
<meta content="TouchSensorlsOverEvent.x3d" name="filename"/>
<meta content="Xeena VRML importer" name="translator"/>
<meta content="23 February 2005" name="imported"/>
<meta content="23 February 2005" name="revised"/>
<meta
content="X3D-Edit, http://www.web3D.org/TaskGroups/x3d/translation/README.X3D-Edit.html" name="generator"/>
<meta content="VrmI|97ToX3dNist, http://ovrt.nist.gov/v2_x3d.htm|" name="generator"/>
</head>
<Scene>
<Group>
<Shape>
<Appearance>
<Material DEF="MAT" diffuseColor="0 0 1"/>
</Appearance>
<Box/>
</Shape>
<TouchSensor DEF="TS"/>
</Group>
<Script DEF="SC" url="&quot;SAlExamplel.class&quot; ">
<field accessType="inputOnly" name="isOver" type="SFBool"/>
<field accessType="outputOnly" name="diffuseColor_changed" type="SFColor"/>
</Script>
<ROUTE fromField="isOver" fromNode="TS" toField="isOver" toNode="SC"/>
<ROUTE fromField="diffuseColor_changed" fromNode="SC"

toField="set diffuseColor" toNode:"MAT"i>




Example 1. TouchSensor isOver event (Implementation Overview)

* <Material DEF="MAT" diffuseColor="0 0 1"/>
<TouchSensor DEF="TS"/>
<Script DEF="SC" \Wrl="&quot;SAlExamplel.class&q
: <field accessTypes"inputOnly" name="isOver" type="

<field accessType="QutputOnly" name="diffuse r_change e="SFColor"/>

</Script> d/
- <ROUTE fromField="isOver" fromNode="TS" toField="isOver" toNode="SC"/>

<ROUTE fromField="diffuseColor cﬁgnqed" fromNode="SC" toField="set diffuseColor" tooNode="MAT"/>

ROUTE ROUTE
Touch Color Target
Sensor Change Node

isOver diffuseColor_changed




- ExamBIe 1. TouchSensor isOver event (Imglemtation) (1)

On click, an event is
~generated

On click, the color of the
box is changed from blue
to red.

On click in the outside of
the box, the color of the
box is changed to blue.

<

Unity 2018.2.9f1 Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU> = =5

File Edit Assets

GameQObject Component  Window Help




- ExamBIe 1. TouchSensor isOver event (Imglementation) (2)

< Unity 2018.2.9f1 Personal (64bit) - X3DViewer.unity - X3DViewer Unity - Android <DX11 on DX9 GPU=

File Edit Assets GameObject Component Window Help




-Example 1. TouchSensor isOver event (Implementation) (3)

Define and create Map, Browser, SFBool classes
Defined similarly as Java examples

~ Unity 3D was used for rendering geometries such as
- Box




- ExamBIe 1. TouchSensor isOver event (Imglementation) (4)

« using UnityEngine;
e using System.Collections;
+ using System.Collections.Generic;

. public class SAlExample1 : X3DScriptimplementation, X3DFieldEventListener

o

. /** Color Constant, RED */

L. private static float[] RED = new float[] { 1.0f, 0, 0 };
. /** Color Constant, BLUE */

e private static float[] BLUE = new float[] { O, 0, 1.0f };
. /** A mapping for fieldName(String) to an X3DField object */
. private Map fields;

e /** The isOver field */

e private SFBool isOver;

. /** The diffuseColor_changed field */

e private Color diffuseColor;

. private GameObject goBox;



- ExamBIe 1. TouchSensor isOver event (Imglementation) (5)

S —
. // Methods from the X3DScriptimplementation interface.
[ [
e J**
. * Set the browser instance to be used by this script implementation.
e *
. * @param browser The browser reference to keep
R
e public void setBrowser(Browser browser)
e {
R
i o J**
. * Set the listing of fields that have been declared in the file for
P * this node. .
I . *
. * @param The external view of ourselves, so you can add routes to yourself
e *  using the standard API calls
. * @param fields The mapping of field names to instances
e */
. public void setFields(X3DScriptNode externalView, Map fields)
R
e this.fields = fields;
. }



- ExamBIe 1. TouchSensor isOver event (Imglementation) (6)

E . /**

e * Notification that the script has completed the setup and should go
. * about its own internal initialization.

e */

e public void initialize()

e {

e isOver = (SFBool)fields.get("isOver");

. diffuseColor = (Color)fields.get("diffuseColor_changed");

. // Listen to events on isOver

e isOveraddX3DEventListener(this);

Y

A

. * Notification that this script instance is no longer in use by the
e * scene graph and should now release all resources.
o

e public void shutdown()

e {

K




- ExamBIe 1. TouchSensor isOver event (Imglementation) (7)

E . /**

e * Handle field changes.

. * @param evt The field event

e */

. public void readableFieldChanged(X3DFieldEvent evt)

. {

. if (evt.getSource() == isOver)

E (

. if (isOver.getValue() == true)

Lo diffuseColor = new Color(RED[0], RED[1], RED[2]);
e else

P diffuseColor = new Color(BLUE[O], BLUE[1], BLUE[2]);
R

P else

E (

e Debug.Log("Unhandled event: " + evt);

e )



- Example 2. Create Nodes

<?xml version="1.0" encoding="UTF-8"7>
<X3D profile="Immersive" >
<head>
<meta content="CreateNodes.x3d" name="filename"/>
<meta content="Xeena VRML importer" name="translator"/>
<meta content="*enter date of initial version here*" name="created"/>
<meta content="23 February 2005" name="imported"/>
<meta content="23 February 2005" name="revised"/>
<meta content="X3D-Edit, http://www.web3D.org/TaskGroups/x3d/translation/README.X3D-Edit.html" name="generator"/>
<meta content="VrmI|97ToX3dNist, http://ovrt.nist.gov/v2_x3d.html" name="generator"/>
</head>
<Scene>
<Transform DEF="HOLDER" translation="-2.0 0.0 0.0"/>
<Script DEF="SC" url="SAlExample.class">
<field accessType="outputOnly" name="children" type="MFNode"/>
</Script>
<ROUTE fromField="children" fromNode="SC" toField="children" toNode="HOLDER"/>
</Scene>
</X3D>



Example 2. Create Nodes (Implementation Overview)

<Transform DEF="HOLDER" translation="-2.0 0.0 0.0"/>
<Script DEF="SC" url=" le.class">
<field accessType="outputOnly" name="
</Script>
<ROUTE fromField="children" fromNode="SC" toField="children"
toNode="HOLDER"/>

ren" type="MFNode"/>

SC HOLDER
ROUTE
: Target
children Node

children




- ExamBIe 2. Create Nodes (Imglementation) (1)

« using UnityEngine;
e using System.Collections;
+ using System.Collections.Generic;

. public class SAlExample2 : X3DScriptimplementation

SR

. /** Color Constant, RED */

e private static float[] RED = new float[] { 1.0f, 0, 0 };

. /** A mapping for fieldName(String) to an X3DField object */

. private Map fields;

. /** A reference to the browser */

Lo private Browser browser;

. /** The field to place the generated nodes via createX3DFromString */

e private MFNode children;




- ExamBIe 2. Create Nodes (Imglementation) (2)

T
e // Methods from the X3DScriptimplementation interface.
[ [
e J**
. * Set the browser instance to be used by this script implementation.
e *
. * @param browser The browser reference to keep
R
e public void setBrowser(Browser browser)
e {
e this.browser = browser;
. }
i . /**
. * Set the listing of fields that have been declared in the file for
e * this node. .
o
e * @param The external view of ourselves, so you can add routes to yourself
. * using the standard API calls
e * @param fields The mapping of field names to instances
K ¥/
. public void setFields(X3DScriptNode externalView, Map fields)
o
L. this.fields = fields;
. }



- ExamBIe 2. Create Nodes (Imglementation) (3)

i . /**

e * Notification that the script has completed the setup and should go

e * about its own internal initialization.

ey

P public void initialize()

o

e children = (MFNode)fields.get("children");

e // Create nodes directly in the parent scene

L. X3DScene scene = (X3DScene)browser.getExecutionContext();

. X3DShapeNode shape = (X3DShapeNode)scene.createNode("Shape");
e X3DGeometryNode box = (X3DGeometryNode)scene.createNode("Box");
. shape.setGeometry(box);

e scene.addRootNode(shape);

. // Create children using the createX3DFromString service

e string vrmICmd = "PROFILE Interchange Shape { geometry Sphere{} }";
. X3DScene tmpScene = browser.createX3DFromString(vrmICmd);

e X3DNode[] nodes = tmpScene.getRootNodes();



- Examgle 2. Create Nodes (Imglementation) (4)

E . /**

e * Notification that this script instance is no longer in use by the
. * scene graph and should now release all resources.

e */

P public void shutdown()

o

R

-

. * Notification that all the events in the current cascade have finished
. * processing.

Y

e public void eventsProcessed()

e {

)




- Example 2. Create Nodes (Implementation) (5)

D2 I|SA| 7|5 M2 oA
Scene01| Shape>Box’d &

< Unity 2018.2.9f1 Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU>

File Edit Assets GameObject Component Window Help




- Example 3. Per frame notification

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

- <IDOCTYPE X3D PUBLIC "http://www.web3d.org/specifications/x3d-3.0.dtd"
"file:///www.web3d.org/TaskGroups/x3d/translation/x3d-3.0.dtd" >
~ <X3D profile="Immersive">

. <head>

<meta content="PerFrameNotification.x3d" name="filename"/>
<meta content="Xeena VRML importer" name="translator"/>
<meta content="23 February 2005" name="imported"/>

' <meta content="23 February 2005" name="revised"/>

.~ <meta

- content="X3D-Edit, http://www.web3D.org/TaskGroups/x3d/translation/README.X3D-Edit.html" name="generator"/>
<meta content="VrmI|97ToX3dNist, http://ovrt.nist.gov/v2_x3d.html" name="generator"/>
. </head>

i <Scene>

<Script DEF="SC" url="&quot;SAlExample3.class&quot; "/>
~ </Scene>

- </X3D>



- Examgle 3. Per frame notification SImgIementation Overview)

<Script DEF="SC" url="&quot;SAlExample3.class&quot; "/>

SC

Initialize() : Initialize Time value
prepareEvents() : FPS is calculated and displayed




- ExamBIe 3. Per frame notification (Imglementation) (1)

« using UnityEngine;
e using System.Collections;
+ using System.Collections.Generic;

. public class SAIExample3 : X3DPerFrameObserverScript

o
. /** When did the last frame start */
P private float lastStartTime;

. R

. // Methods from the X3DScriptimplementation interface.
! * // """""""""""""""""""""""""""""""""
- J**
. * Set the browser instance to be used by this script implementation.
1 ° *
e * @param browser The browser reference to keep
o
e public void setBrowser(Browser browser)
. {

K




- ExamBIe 3. Per frame notification (ImBIementation) (2)

i . /**

e * Set the listing of fields that have been declared in the file for

e * this node. .

e *

. * @param The external view of ourselves, so you can add routes to yourself
e * using the standard API calls

. * @param fields The mapping of field names to instances

L. */

e public void setFields(X3DScriptNode externalView, Map fields)

e {

. }

E o J**

. * Notification that the script has completed the setup and should go
P * about its own internal initialization.

e */

i public void initialize()

o

P lastStartTime = Time.deltaTime;




- ExamBIe 3. Per frame notification (ImBIementation) (3)

. R
. // Methods from the X3DPerFrameObserver interface.
. R

i o J**

e * Start of frame notification.

EE

Lo public void prepareEvents()

. {

. float frameTime = Time.deltaTime;

e float fps = 1.0f / frameTime;

. GUl.skin.label.fontSize = 30;

. GUl.Label(new Rect(100f, 100f, 1000f, 1000f), "FPS:" + fps);




- Example 3. Per frame notification (Implementation Results)

preparekvents()
- FPS is calculated and displayed

<0 Unity 2018.2.9f1 Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU>
File Edit Assets GameObject Component Window Help

lllllllllll




- Example 4. Add dynamic routes

<?xml version="1.0" encoding="UTF-8"7>
<IDOCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.0//EN" "http://www.web3d.org/specifications/x3d-3.0.dtd" >
<X3D profile="Immersive" >
<Scene>
<Script DEF="SC" url="SAlExample4.class">
<field accessType="inputOnly" name="touchTime" type="SFTime"/>
</Script>
</Scene>
</X3D>



Example 4. Add dynamic routes (Implementation Overview)

<Script DEF="SC" url="SAlExample4.class">
<field accessType="inputOnly" name="touchTime" type="SFTime"/>

</Script>
SC
ROUTE
touchTime Shape
Box

Initialize() :

Read “touchTime” field.

Create Shape(Box), TouchSensor under Group in the scene

Create "touchTime” ROUTE

Connect TouchSensor to the scene
readableFieldChanged()

When TouchSensor is generated, "Poke!” is displayed.




- ExamBIe 4. Add dxnamic routes (Imglementation) (1)

« using UnityEngine;
e using System.Collections;
+ using System.Collections.Generic;

. public class SAIExample4 : X3DScriptimplementation, X3DFieldEventListener

o

. /** A mapping for fieldName(String) to an X3DField object */
P private Map fields;

. /** A reference to the browser */

e private Browser browser = new Browser();

. /** inputOnly touchTime */

. private SFTime touchTime;

. /** initializeOnly selfRef */

e private X3DScriptNode selfRef;

. private GameObject goBox;




- ExamBIe 4. Add dxnamic routes (Imglementation) (2)

N
. // Methods from the X3DScriptimplementation interface.
[ [] ==
e J**
. * Set the browser instance to be used by this script implementation.
e *
. * @param browser The browser reference to keep
R
e public void setBrowser(Browser browser)
e {
e this.browser = browser;
. }
i . /**
. * Set the listing of fields that have been declared in the file for
e * this node. .
. :
e * @param The external view of ourselves, so you can add routes to yourself
. * using the standard API calls
e * @param fields The mapping of field names to instances
K ¥/
. public void setFields(X3DScriptNode externalView, Map fields)
R
L. this.fields = fields;
e selfRef = externalView;



- ExamBIe 4. Add dxnamic routes (Imglementation) (3)

i . /**

e * Notification that the script has completed the setup and should go

e * about its own internal initialization.

e */

e public void initialize()

o

. touchTime = (SFTime)fields.get("touchTime");

e // Listen to events on touchTime

e touchTime.addX3DEventListener(this);

. // Create nodes directly in the parent scene

e X3DScene scene = (X3DScene)browser.getExecutionContext();

. X3DShapeNode shape = (X3DShapeNode)scene.createNode("Shape");
e X3DGeometryNode box = (X3DGeometryNode)scene.createNode("Box");
e X3DNode touchSensor = scene.createNode("TouchSensor");

. shape.setGeometry(box);

. // Create a Group to hold the nodes

P X3DGroupingNode group = (X3DGroupingNode)scene.createNode("Group");



- ExamBIe 4. Add dxnamic routes (Imglementation) (4)

T
e // Methods from the X3DFieldEventListener interface.
Lo [/ oo
i . /**

e * Handle field changes.

. * @param evt The field event

e */

. public void readableFieldChanged(X3DFieldEvent evt)
. {

. if (evt.getSource() == touchTime)

E (

e GUl.skin.label.fontSize = 30;

P GUl.Label(new Rect(100f 100f, 1000f, 1000f), "Poke!");
o

. else

S

P Debug.Log("Unhandled event: " + evt);

e }




- Create nodes from a prototype

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

- <IDOCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.0//EN" "http://www.web3d.org/specifications/x3d-3.0.dtd">
- <X3D profile="Immersive">

' <Scene>

<ProtoDeclare name="ColoredSphere">

<Protolnterface>

<field accessType="initializeOnly" name="color" type="SFColor" value="0.0 0.0 0.0"/>
</Protolnterface>

<ProtoBody>

i <Shape>

<Appearance>

<Material>

<IS>

<connect nodeField="diffuseColor" protoField="color"/>
i </IS>

</Material >

</Appearance>

<Sphere/>

E </Shape>

</ProtoBody>

</ProtoDeclare>

<Script DEF="SC" url="SAlExample5.class"/>

. </Scene>

- </X3D>



- Example 4. Add dynamic routes (Implementation Results)

In the initialization
Create Scene > Group > Shape > Box > TouchSensor
On clicking Box, “Poke!” is displayed

< Unity 2018.2.9f1 Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU= = B




xample 5. Create nodes from a prototype (Implementation Overview)

E

SC Sphere
connect
Target
Node
color

Initialize() :
Read “color” field under ProtoDeclare and Protolnterface
Set RED value to diffuseColor of Material




- Example 5. Create nodes from a prototype (Implementation) (1)

« using UnityEngine;
e using System.Collections;
+ using System.Collections.Generic;

. public class SAlExample5 : X3DScriptimplementation

o

. /** Color Constant, RED */

P private static float[] RED = new float[] { 1.0f, 0, 0 };

. /** A mapping for fieldName(String) to an X3DField object */

e private Map fields;

. /** A reference to the browser */

. private Browser browser;

. /** The field to place the generated nodes via createX3DFromString */

. private MFNode children;




- Example 5. Create nodes from a prototype (Implementation) (2)

S —
. // Methods from the X3DScriptimplementation interface.
[ [
e J**
. * Set the browser instance to be used by this script implementation.
e *
. * @param browser The browser reference to keep
R
e public void setBrowser(Browser browser)
e {
e this.browser = browser;
. }
i . /**
. * Set the listing of fields that have been declared in the file for
e * this node. .
o
e * @param The external view of ourselves, so you can add routes to yourself
P * using the standard API calls
e * @param fields The mapping of field names to instances
K ¥/
. public void setFields(X3DScriptNode externalView, Map fields)
o
L. this.fields = fields;
. }



- Example 5. Create nodes from a prototype (Implementation) (3)

i . /**
e * Notification that the script has completed the setup and should go
e * about its own internal initialization.
e */
e public void initialize()
e {
e // Create nodes directly in the parent scene
Lo X3DScene scene = (X3DScene)browser.getExecutionContext();
. // Create protolnstance nodes
. // Get the proto declaration declared in the main scene
e X3DProtoDeclaration protoDecl = scene.getProtoDeclaration("ColoredSphere");
. // Create a new instance of this proto
e X3DProtolnstance instance = protoDecl.createlnstance();
e // Get the color field and set it to red
P SFColor color = (SFColor)instance.getField("color");
e color.setValue(RED);
. // Add the created proto instance to the scene
e scene.addRootNode(instance);
. }



- Example 5. Create nodes from a prototype (Implementation) (4)

E . /**

e * Notification that this script instance is no longer in use by the
. * scene graph and should now release all resources.

e */

P public void shutdown()

o

R

-

. * Notification that all the events in the current cascade have finished
. * processing.

Y

e public void eventsProcessed()

e {

)




- Example 5. Create nodes from a prototype (Implementation Results)

In the initialization, read a ColoredSphere in the scene.
Read “color” field.

Set RED to “color”

< Unity 2018.2.9f1 Personal (64bit) - X3DViewer.unity - X3DViewer_Unity - Android <DX11 on DX9 GPU> = =
File Edit Assets GameObject Component Window Help




" | Multi-Objects Structure (1)

Eﬂ 190621_X3DViewer_Unity - Meeting room190307 x3d

Meeting room190307x3d + X
=7tuml wersion="1.0" encoding="UTF-3'%=
Q{HED version='3.3" profile="Immersive’ s#minsixsd="http: Awww w3.0rg/ 20001/ ¥MLE3chema-instance’ =sd: noMamespac
= =<head=
zmeta name="title’ content='Meeting room!90307.=3d" /=
=/ head=
“ECenes
=Transform DEF="floor-2" translation="99.83 2,611 21.18"=
<zhape =
<hppearance =
<Material ambientlntensitw="1.0" transparency="0.0" shininessz="0,145" diffuseColor="0,588 0.5
<|mageTexture wurl=""wallpaper.jpg"”' /=
</hppearances
<|ndexedFaceset [DEF="floor-2-FACE:E" coordindex=" 7 64 -1 45 7 -1 12136 -1 6 7 12 -1 4 6 8 -1
=TextureCoordinate DEF="floor-2-TEXCOORD" point="-14.06 -8.262, 14,756 -8,262, 14.75 9,443, -
=Coordinate [DEF="floor-2-COORD" point="-220.5 0,2254 -135.65, 220.5 0,2254 -135.6, 220.5 0,22
=/ |ndexedFaceset=
</ 3hape=
<zhape =
<hppearance =
<Material ambientlntensitw="1.0" transparency="0.0" shininessz="0,145" diffuseColor="0,588 0.5
<|mageTexture url=""floor.jpg" " /=
</hppearances
=|ndexedFaceset DEF="floor-2-FACEE" coordindex=" 10 3 -1 3 2 1 -1" te«Coordindex=" 2 3 0 -1 0 1
<TextureCoordinate USE="floor-2-TEXCOORD" /=
<Coordinate USE="floor-2-CO0ORD" /=
=/ |ndexedFaceset=
</3hape?|
=/Transform=
<Transform DEF="room-3" translation="99.83 2,611 21.18"=

<Shape =




" | Multi-Objects Structure (2)

Eﬂ 190621_X3DViewer_Unity - Meeting room190307 x3d

Meeting room190307x3d + X
23 = <|ndexedFaceset DEF="floor-2-FACEE" coordindex=" 103 -1 3 21 -1" te«Coordindex=" 2 3 0 -1 01
24 <TextureCoordinate USE="floor-2-TEXCOORD" /=
25 <Coordinate USE="floor-2-COORD" /=
26 | </ IndexedFaceSet>
27 </Shapes
28 =/Transform=
29 : =Transform DEF="room-3" translation="99.83 2,611 21.18"=
an : <zhape =
a1 <hppEarance =
32 <Material ambientlntensitw="1.0" transparency="0.0" shininessz="0,145" diffuseColor="0,588 0.5
33 <|mageTexture wurl='""wallpaper2,.jpg”" /=
24 </ hppEArances
a5 <|ndexedFaceset [DEF="room-3-FACES" coordindex=" 65 2 -1 206 -1 1514 7 -1 7315 -1 1 37 -1
36 =TextureCoordinate DEF="room-3-TEXCOORD" point="-4.886 -7.471, -4.886 -5.474, -6.769 -5.474,
ar =Coordinate ODEF="room-3-COORD" point="-220.5 143.7 -135.5, 220.5 143.7 -1356.5, -220.5 143.7
38 =/ |ndexedFaceset=
a8 </Shapex
40 zzhape =
41 <hppEarance =
42 <Material ambientlntensitw="1.0" transparency="0.0" shininessz="0,145" diffuseColor="0,588 0.5
43 <|mageTexture wurl=""wallpaper.jpg"”' /=
44 </ hppEArances
45 = <=|ndexedFaceset [DEF="room-3-FACE:S" coordindex=" 52 53 G0 -1 60 53 B2 -1 53 60 &1 -1 61
4G <TextureCoordinate USE="room-3-TEXCOORD"#=
47 <Coordinate USE="room-3-COORD" /=
48 =/ |ndexedFaceset=
49 </Shapex
50 zzhape =
51 <hppEarance =
2 =Material amhientlntensite="1.N" franscarency="0.0" shininerss="N_14°R" diffusefinlnr=




- Multi-Objects Implementation

«) 190621_X3DViewer Unity

¥30E3des B X

% Assembly-CSharp 'I #3 X3Dx3d 'I @, m_listSegment
Fusing UnitwEngine:

using svstem

using system.Collections:

using system.Collections. Generic,

using swstem. Texst:
Lusing system. 10

Fpublic class K30x3d ¢ #20Mode
i
protected List<¥30Segment= m_listSegment = new List<¥30Zeament=f )
protected string m_strFilelame:
protected GameObject m_goRootParent:

public void SetFileMame{string strFileMame)
{

m-strFiledame = strFileName:

1
public override woid Destoryd )
{

base.Destory( )

.Oestrovim_goRootParent ).

m_listSegment.Clear{ )

}

public void AddSegment{X20%egnent seg)




- Multi-Objects Implementation

%) 190621 X3DViewer_Unity

X3DLibcsr & X

i % Assembly-CSharp -I #3 %3DLib

; i
| 224
i 225
; 228
| 227
5 228 case “Shape"!

! 229 ¥30Zegnent =3dSegment = new ¥305egment( )

i 230 m_curFarsefegment = x3dSeament.

; 231
| 23z (CR30x3dm_ | ist¥30Node[m_|ist¥30Mode. Count - 1] ). AddSegment( x3dSegmnent }.
| 233

i 234 string strMame = Parse_AttributeValuel=nRoot, "DEF")

235 m_curParseSegment . SetSegnent( st rName ).
236
237 m_curParseseanent . SetTranslation{vecTrans i
238 m_curParsesegment . Set3cale{vYectord.one )
234 break:

240
241
242
243
244




- Multi-Textures Structure (1)

4] 190621_X3DViewer_Unity

Meeting room190307x3d + X
<tuml wersion="1.0" encoding="UTF-8'7%=
Q{HED version='3,3" profile="lmmersive’ sminsixsd="http. Awww w3, org 2000 A¥MLEchena-instance’ xsd:noMamespa
= =head=
zmeta name="title’ content="Meeting roomi90307.x3d" /=
=/head=
“ECenes
=Transform DEF="floor-2" translation="99.83 2.611 21.18"=
<ihape =
zAppearance =
zMaterial ambientintensity="1.0" transparency="0.0" shininess="0,145" diffuseColor="0.588 0,
z|ImageTexture url='["wallpaper.ip3" /=
=/ Appearances
< |ndexedFaceiet [DEF="floor-2-FACEE" coordindex=" 7 64 -1 45 7 -1 12136 -16 7 12 -1 46 8
=TextureCoordinate DEF="floor-Z-TEXCOORD" point="-14.06 -3.262, 14,75 -8 262, 14,75 9,443,
<Coordinate OEF="floor-2-CO0ORD" point="-220.5% 0.2254 -135.5, 220,65 0,2254 -135.5, 220.6 0
</ IndexedFaceset =
=/ Shape=
<ihape =
<AppEArAncCE =
=Material ambientintensity="1.0" transparency="0,0" shininess="0,145" diffuseColor="0,538 0,
<|mageTexture url=""floor.jpg" " /=
</ AppEATAnCce
<|ndexedFaceset DEF="f loor-2-FACES" coordlindex=" 103 -1 3 2 1 -1" tesCoordlindex=" 2 3 0 -1 0
=TextureCoordinate USE="floor-2-TEXCOORD" /=
=Coordinate USE="floor-2-COORD" /=
</ IndexedFaceset =
=/ Shape=
</Transform=
<Transform DEF="room-3" translation="99.83 2.611 21.18"=
<ihape =

2




- Multi-Textures Structure (2)

) 190621_X3DViewer_Unity

Meeting room190307.x3d + X
<fuml wersion="1.0" encoding="UTF-8" %=
Q{KSD version="3.3" profile="lnmersive’ =mins =sd="http: Feww w3, org/ 2001 8L Echema-instance’ =sd:noMamespa .
= <head=
<meta name="title’ content="Meeting room!190307.x3d /=
</ head>
<ECENE®
<Transform DEF="floor-2" translation="99.83 2.611 21.18"=
<Zhape =
<AppeAarance =
=Material ambientintensity="1.0" transparency="0.0" shininess="0.145" diffuseColor="0,538 0,
<|lmageTexture url=""wallpaper.jpga" /=
</ 4ppearance=
<|ndexedFaceset OEF="floor-2-FACES" coordindex=" 76 4 -1 4867 -1 12136 -167 12 -1468
«TextureCoordinate ODEF="floor-2-TEXCOORD™ point="-14.06 -3, 262, 14,75 -8.262, 14.75 9,443,
<Coordinate ODEF="floor-2-COORD™ point="-220.5 0.2254 -135.5, 220.5 0.2254 -1356.5, 220.5 0

2

</ IndexedFaceset =

</ Zhapes
<Zhape =
<hppeEAarance =
=Material ambientintensity="1.0" transparency="0.0" shininess="0.145" diffuseColor="0,538 0,
<ImageTexture url=""floor.jpa’| /=
</hppearances
<|ndexedFaceset DEF="floor-2-FACES" coordindex=" 103 -1 3 2 1 -1" tedCoordindex=" 2 3 0 -1 10
<TextureCoordinate UEE="floor-2-TEXCOORD" /=
<Coordinate USE="floor-2-COORD" /=
</ IndexedFaceset >
</ Zhapes
</Transfarm=
<Transform DEF="room-3" translation="99.83 2.611 21.18"=
<Zhape =




- Multi-Textures Implementation (1)

«) 190621_X3DViewer_Unity

K3DSegmentcs R X

2% Assembly-CSharp -I ¥z X3DSegment -I @ m_teximage
Fuszing UnitvEngine:

uzing Evstem:

using svstem.Collections:

using svstem.Collections.Generic:

|using Swstem. Text:

Fpublic class X305egmnent @ K30Mode
1

protected GameObject m_goSedment:

protected string m_strTedturedamns:
protected string m_strJdoint:
protected string m_striegment:
protected int m_nChildCount:
protected int m_nMatchBvh:

protected List=ints m_listCoordindex = new List=int={ )
protected List=ints m_listTexCoordindex = new List<int=( )
protected List=Vector2> m_listCoord = new List<Yector3=( )
protected List=VectorZs m_listTexCoord = new List<Vector2=()

public TextureZd m_texlmage:
public void SetTextureMame({string str)

{

m_strTexturedame = str:

}

public string GetTextureMamer( )




- Multi-Textures Implementation (2)

%) 190621 X3DViewer_Unity

X30x3deos & X
% Assembly-CSharp - I ¥ X3Dx3d - I @ CoroutineLoadlmage()
g 1]

47
4a = public override |Enumerator LoadEndictiond )
49 {

50 vield return CoroutineLoadimagef )

51
52 Oraw( 3
53 1

54
55 public |Enumerator Coroutineload|maged )
Gl {

57 ifim_!|istSegment.Count == 07

58 i

54 vield break:

G0 '

1
G2 for{int i =0/ i = m_listSeament.Count: i++)

g3 i

G4 vield return m_listSeament[i].Coroutineload | magel J.
65 i

A6 1

g7
Gg public override woid Draw( )

G9 i

70 if (m_listSegment.Count == 03
71 return:

T2
T3 m_goRootParent = new Gamedbject( )
T4

Tk AAVOnNY i smear lretanes o m lictlakia dddf "eaalannt . " o lictSaamant Pannt TaTReinAaf e

- 4




| Multi-Textures Implementation (3)

4] 190621_X3DViewer_Unity

K3D5egmentcs ® X
=% assermnbly-CSharp 'I ¥ X3DSegment 'I @ CoroutineLoadimage(

99 = public List<Yectord= GetCoord{ )
100 i

101 return m_listCoord:

102 }

103
104 public void SetTexCoord{ List<YectorZ= list
105 i

106 m_listTexCoord = list:

107 }

108 public List<Yector2> GetTexCoord{ )

1049 i

110 return m_listTexCoord:

111 }

11z
113 public |Enumerator Coroutineloadimagef )

114 i

115 if (string. lsMul lOrEmptyi GetTextureName( }) == true)
116 {

17 vield break:

118 1

118
120 WU www = UtilityClass, LoadFile(Get TextureNamel )}
121
122 vield return www:
123
124 o m_texlmage = wew.texture:|
125
126

100% -




Implementation Results (1)

LS Unity 2018.3.4f1 Personal - X3DViewer.unity - 190621_X3DViewer_Unity - PC, Mac & Linux Standalone <DX11=>

File Edit Assets GameObject Component Window Help

Mew Game Object




Implementation Results (2)

Unity 2018.3.4f1 Personal - X3DViewer.unity - 190621_X3DViewer_Unity - PC, Mac & Linux Standalone <DX11>
File Edit Assets GameObject Component Window Help

P

T Mew Game Object

""- wallpaper.jpg
.. floor.gpg

/ wallpaperz.jpg

Pyt = P <= Peysp wallpaper.jpg
L r 1 71 1 & A T _‘”' .

A

"00M.Jpa
"0aMm.jpa
"0OM.Jpa
"0aMm.jpa
"0aMm.jpa

oam.jpc
0OMm.jpc

"0aMm.jpa
"00Mm.jpa
"0aMm.jpa
"00M . Jpa
= o= 1.
E]

I q
I g
I q
I q
I q
I q
room.jpa
I q
I q
I q
I q
I q
I q

Clear on Play




Implementation Results (3)

LS Unity 2018.3.4f1 Personal - X3DViewer.unity - 190621_X3DViewer_Unity - PC, Mac & Linux Standalone <DX11=>
File Edit Assets GameObject Component Window Help

room.jpg




Implementation Results (4)

€ Game | . m%f
-

| Display 1 #|| Free Aspect +| Scale (@, 1% | Maximize On Play | Mute Audio | Stats | Gizmos




" | Work in Progress

« 19777-3, 19777-4, 19777-5 CD preparation
 Implementation of C, C++ and C# language bindings
— 19777-3 X3D scene access interface definition using C
« Visual C++ and OpenGL
— 19777-4 X3D scene access interface definition using C++
 Visual C++ and OpenGL
— 19777-5 X3D scene access interface definition using C#
« Unity 3D and C#
« Developing X3D Binding viewer programs with C, C++ and C# binding
capability based on X3D SAI




