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Standard Extensions API
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3 Java3D 3
Java3D
3.1
CPU MMXPentium200MHz
32MB
OS Windows98
JavavVM JDK1.21

Java3D Version

Java3D 1.1 API

Retainted Mode

3.1 Java3D
Java3D

3.1.1

Java3D 3

1 Immediate Mode

1

2 Retained Mode
(Scene Graph)

3 Compiled-Retained Mode

Retained Mode

3.1.2 Java3D
java3D

Immediate Mode

SimpleUniverse BranchGroup
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Java3D

public class Window extends Applet {
public Window() { I
}
public static void main( String[] args ) {
new MainFrame(new Window(), 600, 480);//

Window "public static void main( String[] args ) {

new MainFrame(new Window(), 600, 480);
MainFrame new Window(), 600, 480

600x 480

N
ga Cube00

3.3

Java3D

11
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public Window() {
Canvas3D canvas = new Canvas3D( null );
SimpleUniverse universe = new SimpleUniverse( canvas );
setLayout( new BorderLayout() );
add(universe.getCanvas(),"Center");
universe.getViewingPlatform().setNominalViewingTransform();

“public Window() { }
SimpleUniverse
Canvas3D setLayout( new BorderLayout() );

add(universe.getCanvas(),"Center");

universe.getViewingPlatform().setNominalViewingTransform();

3.4
BranchGroup
BranchGroup SmpleUniverse
TransformGroup Shape3D
TransformGroup Behavior Transform3D
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( 31 )
Java3D

Canvas3D canvas = new Canvas3D(null);
SimpleUniverse universe=new SimpleUniverse(canvas);
add( universe.getCanvas(),"Center");

BranchGroup root=new BranchGroup();

Transform3D translation=new Transform3D();
translation.setTranslation(new Vector3d(1.0,4.0,2.0));
TransformGroup transform=new TransformGroup(translation);
root.addChild(transform);

Shape3D shape = new ColorCube(0.3);

root.addChild(shape);
universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph(root);

BranchGroup root=new BranchGroup(); BranceGroup
Transform3D translation=new Transform3D();
Transform3D 3
Vector3D 1.0 X 40 Y
20 z translation.setTranslation(new Vector3d(1.0,4.0,2.0));

TransformGroup transform=new TransformGroup(translation);
Transform3D Transform
root.addChild(transform);  BranchGroup

TransformGroup
Shape3D shape = new ColorCube(0.3);
Java3D
0.3
root.addChild(shape);BranchGroup Shape3D
universe.addBranchGraph(root); Brancegroup SimpleUniverse

13
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Java3D

ColorCube

3.5
Java3D Cube
3.5.1
Shape3D Geometry
setGeometry(Geometrygeometry) Geometry
Geometry Geometry
Geometry 3
TriangleArray 4

QuadArray

float[] vertexs={
0.3f, 0.0f, 0.0f, 0.0f, 0.0f, 0.3f, 0.0f,-0.6f, 0.0f, I
0.0f, 0.0f, 0.3f,-0.3f, 0.0f, 0.0f, 0.0f,-0.6f, 0.0f, I
-0.3f, 0.0f, 0.0f, 0.0f, 0.0f,-0.3f, 0.0f,-0.6f, 0.0f,

14
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0.0f, 0.0f,-0.3f, 0.3f, 0.0f, 0.0f, 0.0f,-0.6f, 0.0f,

0.0f, 0.0f, 0.3f, 0.3f, 0.0f, 0.0f, 0.0f, 0.6f, 0.0f,

-0.3f, 0.0f, 0.0f, 0.0f, 0.0f, 0.3f, 0.0f, 0.6f, 0.0f,

0.0f, 0.0f,-0.3f,-0.3f, 0.0f, 0.0f, 0.0f, 0.6f, 0.0f,

0.3f, 0.0f, 0.0f, 0.0f, 0.0f,-0.3f, 0.0f, 0.6f, 0.0f};// 8

float[] colors={

0.5f,0.2f,1.0f,0.2f,0.5f,1.0f,0.2f,0.5f,1.0f,
0.2f,0.5f,1.0f,0.5f,0.2f,1.0f,0.5f,0.2f,1.0f,
0.5f,0.2f,1.0f,0.2f,0.5f,1.0f,0.2f,0.5f,1.0f,
0.2f,0.5f,1.0f,0.5f,0.2f,1.0f,0.5f,0.2f,1.0f,
0.2f,0.5f,1.0f,0.5f,0.2f,1.0f,0.5f,0.2f, 1.0f,
0.5f,0.2f,1.0f,0.2f,0.5f,1.0f,0.2f,0.5f,1.0f

0.2f,0.5f,1.0f,0.5f,0.2f,1.0f,0.5f,0.2f,1.0f,
0.5f,0.2f,1.0f,0.2f,0.5f,1.0f,0.2f,0.5f,1.0f};

TriangleArray geometry=new TriangleArray(

24, TriangleArray. COORDINATES | TriangleArray.COLOR_3);

113 ( ) x 8(
geometry.setCoordinates(0,vertexs);//
geometry.setColors(0,colors);//

Shape3D shape=new Shape3D(geometry);

)

1 1
3.4 ColorCube
float[] colors={ }
X, Y, Z 3
8 float[] colors={ }

TriangleArray geometry=new TriangleArray
(24, TriangleArray. COORDINATES | TriangleArray.COLOR_3);
TriangleArray 24
geometry.setCoordinates(0,vertexs); //
geometry.setColors(0,colors); //
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3.5.2 Primitive
3.4 3.5 shape
Primitive Primitive
Box ( ) Cone( ) Cylinder ( ) Sphere( )4

Primitive primitive=new Sphere(0.3);//
root.addChild(primitive);

Primitive primitive=new Sphere(0.3); BranchGroup root=new
BranchGroup(); BranchGroup

16
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BranchGroup

3.5.3
Primitive Group (Shape3D )
Primitive getShape(int partid)
partid Primitive
Primitive primitive=new Cylinder(); 1

Shape3D shape=primitive.getShape(Cylinder.BODY);//
root.addChild(shape.cloneNode(true));

Primitive
SceneGraph cloneNode(boolean forceDuplicate)
SceneGraph 3.9 3.10
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3.10

3.6

Java3D

3.6.1
35.2

Appearance

Appearance ap = new Appearance();

sphere.setAppearance( ap );

Material mt = new Material(
new Color3f( 0.0f, 0.4f, 0.0f),
new Color3f( 0.0f, 0.6f, 0.0f),
new Color3f( 0.0f, 0.8f, 0.0f),
new Color3f( 0.0f, 1.0f, 0.0f),
2.0f);

ap.setMaterial( mt );

18
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Material mt = new Material()
Appearance
Color3f( 0.0f, 0.4f, 0.0f ) 0
() 3 3
1.0f 0.0f 1.0f
0.5f (1.0f,1.0f,0.0f) (1.0f,0.0f,1.0f)
(0.0f,0.11,0.1f)

3.6.2
Appearance
setTransparencyAttributes(TransparencyAttributes transparencyAttributes)
TransparencyAttributes TransparencyAttributes
setTransparency(float transparency)
transparency 0.0 1.0 1.0

TransparencyAttributes attr=new TransparencyAttributes();
attr.setTransparency(0.5f); 1

Appearance appearance=new Appearance();
appearance.setTransparencyAttributes(attr);
Primitive primitive=new Sphere(0.5f,appearance);

TransparencyAttributes attr=new TransparencyAttributes();

19
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attr.setTransparency(0.5f);
Primitivepgignitive=new Sphere(0.5f,appearangs); 2

x ___ ]

3.5.3
Java3D

20
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Appearance
setPolygonAttributes(PolygonAttributes polygonAttributes)
PolygonAttributes
PolygonAttributes
setPolygonMode(int polygonMode) POLYGON_POINT,
POLYGON_LINE,POLYGON_FILL

PolygonAttributes attr=new PolygonAttributes();
attr.setPolygonMode(PolygonAttributes.POLYGON_LINE);
Appearance appearance=new Appearance();
appearance.setPolygonAttributes(attr);

Primitive primitive=new Sphere(0.5f,appearance);

PolygonAttributes attr=new PolygonAttributes();
attr.setPolygonMode(PolygonAttributes.POLYGON_LINE);

Appearance appearance=new Appearance();
appearance.setPolygonAttributes(attr);

Primitive primitive=new Sphere(0.5f,appearance);
Appearance

21
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E‘gﬂ HumanFaceTest

3.6.4
Texture Appearance
setTexture(Texture texture) Texture
Texture
Shape3D
Primitive primflags

GENERATE_TEXTURE_COORDS

Texture texture=new TexturelLoader
("image/texture.gif',component).getTexture();
Appearance appearance=new Appearance();
appearance.setTexture(texture);
Primitive primitive=new Spherel.0f,
Sphere. GENERATE_TEXTURE_COORDS,appearance);

Texture texture=new TexturelLoader
("image/texture.gif",component).getTexture();
Appearance Primitive
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3.17

3.7

3.7.1
Java3D

SceneGraph  Background
Background
Background(Color3f color)

23
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setColor(Color3f color)
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setColor(float , float |, float )

BranchGroup root=new BranchGroup();
Background background = new Background
(new Color3f(0.4f,0.6f,0.8f));

BoundingSphere bounds=new BoundingSphere(
new Point3d(0.0,0.0,0.0),100.0);

background.setApplicationBounds(bounds);

root.addChild(background);

Primitive primitive=new Sphere(0.4f);
root.addChild(primitive);

Background background = new Background
(new Color3f(0.4f,0.6f,0.8f));
BoundingSphere bounds=new BoundingSphere
(new Point3d(0.0,0.0,0.0),100.0);
background.setApplicationBounds(bounds);
(0.0,0.0,0.0) 100

root.addChild(background); BranchGroup

ImageComponent2D
Background(ImageComponent2D image)
setlmage(ImageComponent2D image) ImageComponent2D

ImageComponent2D image=new ImageComponent2D(
ImageComponent2D.FORMAT_RGB,somelmage);
Background background=new Background(image);

54

24
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TextureLoader bgTexture = new TextureLoader(
"..limages/sora.gif", this);

Background background = new Background(
backgroundTexture.getimage());

background.setApplicationBounds(bounds);
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3.20
3.7.2
Java3D
Fog SceneGraph Fog
Fog Fog Fog
ExponentialFog, LinearFog 2
Fog
Bounds setInfluencingBounds(Bounds region)

BoundingSphere bounds=new BoundingSphere(
new Point3d(0.0,0.0,0.0),100.0);
Fog fog=new LinearFog(new Color3f(1.0f,1.0f,1.0f),1.7f,3.0f);
fog.setInfluencingBounds(bounds);
root.addChild(fog);

BoundingSphere bounds=new BoundingSphere(
new Point3d(0.0,0.0,0.0),100.0);
Fog fog=new LinearFog(new Color3f(1.0f,1.0f,1.0f),1.7f,3.0f);
1.7f,3.0f

root.addChild(fog); BranchGroup
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3.21

3.7.3

Java3d
Light

TransformGroup )

SceneGraph (BranchGroup

BranchGroup root=new BranchGroup();
BoundingSphere bounds=new BoundingSphere(
new Point3d(0.0,0.0,0.0),100.0);

27
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Light light=new PointLight(

new Color3f(1.0f,0.0f,0.0f),

new Point3f(2.0f,1.0f,1.0f),

new Point3f(1.0f,0.0f,0.0f)); /!
light.setInfluencingBounds(bounds);
root.addChild(light);

1.0f,0.0f,0.0f  (1.0f,0.0f,0.0f)

light.setInfluencingBounds(bounds);
root.addChild(light); BranchGroup
Material
setLightingEnable(boolean state) Appearence
Material

Material material=new Material();
material.setLightingEnable(true);

Appearance appearance=new Appearance();
appearance.setMaterial(material);

Primitive primitive=new Sphere(1.0f,appearance); //
root.addChild(primitive);

3.8

ViewPlatform SceneGraph
ViewPlatform View
getViewPlatform()
ViewPlatform TransformGroup
SceneGraph TransformGroup
Transform3D
SceneGraph SimpleUniverse

SimpleUniverse ViewingPlatform
SceneGraph ViewingPlatform

28
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TransformGroup,ViewPlatform
SimpleUniverse getViewingPlatform() ViewingPlatform
ViewingPlatform getViewPlatformTransform()
TransformGroup

Canvas3D canvas=new Canvas3D(null);
SimpleUniverse universe=new SimpleUniverse(canvas);

TransformGroup transform;
Transform3D translation=new Transform3D();

translation.setTranslation(newVector3d(0.0,1.0,0.0));
transform=universe.getViewingPlatform(.getViewPlatformTransform();
transform.setTransform(translation);

translation.setTranslation(newVector3d(0.0,1.0,0.0));

(0.0,1.0,0.0) transform=universe.getViewingPlatform(

).getViewPlatformTransform(); SimpleUniverse ViewPlatform
transform.setTransform(translation); Transform

3.9
3.8
Java3D Interpolator
Interpolator Alpha Alpha
0.0 1.0 a
Interpolator RotationInterpolator
RotationInterpolator a
TransformGroup Transform3D Y
a 0.0 0 1.0 21
TransformGroup rotation = new TransformGroup();

Root.addChild(rotation);

29
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rotation.addChild(new ColorCube(0.3));

Alpha alpha = new Alpha();
Interpolator interpolator =
new RotationlInterpolator(alpha,rotation);
rotation.addChild( interpolator );
BoundingSphere bounds = new BoundingSphere(
New Point3d(0.0,0.0,0.0),100.0);

interpolator.setSchedulingBounds( bounds );

ColorCube Y

TransformGroup rotation = new TransformGroup();
Root.addChild(rotation);
rotation.addChild(new ColorCube(0.3));

TransformGroup ColorCube
Interpolator interpolator =

new RotationlInterpolator(alpha,rotation);
rotation.addChild( interpolator );
Alpha RotationInterpolator  TransformGroup

BoundingSphere bounds = new BoundingSphere(

New Point3d(0.0,0.0,0.0),100.0);
interpolator.setSchedulingBounds( bounds );
RotationInterpolator

3.10

MouseBehavior

MouseBehavior SceneGraph
MouseBehavior
setTransformGroup(TransformGroup transformGroup) TransformGroup
TransformGroup

BoundingSphere bounds = new BoundingSphere();

30
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bounds.setRadius( 10.0);

TransformGroup objtrans = new TransformGroup();

objTrans.setCapability( TransformGroup.
ALLOW_TRANSFORM_WRITE);

objTrans.setCapability( TransformGroup.
ALLOW_TRANSFORM_READ );

root.addChild( objTrans);

BoundingSphere bounds = new BoundingSphere();

Transform.addChild(new ColorCube(0.3));//

Bounds setSchedulingBounds(Bounds region)
(ViewPlatform)

TransformGroup TransformGroup Capability bit
ALLOW_TRANSFORM_READ, ALLOW_TRANSFORM_WRITE

3.10.1
MouseBehavior MouseRotate

MouseRotate behaviorl = new MouseRotate( objTrans );
objTrans.addChild( behaviorl);
behaviorl.setSchedulingBounds( bounds );

objTrans.addChild( behaviorl );  TransformGroup MouseRotate
behaviorl.setSchedulingBounds( bounds );
BoundingSphere

3.10.2
MouseBehavior MouseTranslate
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MouseTranslate behavior2 = new MouseTranslate( objTrans );
objTrans.addChild( behavior2);
behavior2.setSchedulingBounds( bounds );

objTrans.addChild( behavior2 ); TransformGroup  MouseTransrate
behavior2.setSchedulingBounds( bounds );
BoundingSphere

XY

3.10.3
MouseBehavior MouseZoom
MouseZoom behavior3 = new MouseZoom( objTrans );
objTrans.addChild( behavior3);
behavior3.setSchedulingBounds( bounds );
objTrans.addChild( behavior3 );  TransformGroup MouseZoom

behavior3.setSchedulingBounds( bounds );
BoundingSphere
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3.10.1 3.10.3 2
1 2

I_l_ l_ E{;j Hu m=mF Tezt_

3.11 Capabiility bit

SceneGraph
CapabilityNotSetException Capability bit
3.10
Capability bit SceneGraph  Node
Capability bit
SceneGraph (SceneGraphObject ) Capability
bit setCapability(int bit) bit
ALLOW_ OR
Java3D SceneGraph

33
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BranchGroup
BranchGroup
SceneGraph  BranchGroup
Capability bit ALLOW_CHILDREN_EXTEND

root.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND);
1

root.compile();

BranchGroup newGroup=new BranchGroup();
newGroup.addChild(new ColorCube());//
root.addChild(newGroup);//

Capability bit

ALLOW_DETACH BranchGroup
BranchGroup detach()

root.setCapability( BranchGroup. ALLOW_CHILDREN_EXTEND );
root.compile();

Shape3D shape = new ColorCube( 0.5); // newGroup2  root
newGroup2.addChild( shape );

root.addChild( newGroup?2 ); // newGroup2  root

newGroup2.setCapability( BranchGroup.ALLOW_DETACH );
newGroup2.detach();

BranchGroup (root) BranchGroup
(newGroup)  ColorCube BranchGroup (newGroup)
BranchGroup (root)
3.12
Java3D
3.12.1 SharedGroup
( Shape3D ) Shape3D

34
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SharedGroup Link

Shape3D SceneGraph
SharedGroup

SharedGroup shared=new SharedGroup();
shared.addChild(new ColorCube());

Link SceneGraph

root.addChild(new Link(shared));

Transform3D transform=new Transform3D();
transform.setTranslation(new Vector3d(1.0,0.0,0.0));
TransformGroup translation=new TransformGroup(transform);
translation.addChild(new Link(shared));
root.addChild(translation);

SharedGroup SceneGraph
3.12.2 Switch
SceneGraph
SceneGraph Java3D
Java3D Switch Group 1
/
/ 2
1 Switch
Group setWhichChild(int child)
Switch(int whichChild)
Switch 0,1,2

35
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BranchGroup root = new BranchGroup();

Switch selecter=new Switch();//

selecter.addChild(new Sphere(0.3)); I © )
selecter.addChild(new ColorCube(0.3));// (1 )
selecter.setWhichChild(0); 1

root.addChild(selector);

CHILD_ALL
CHILD_NONE
1 /
CHILD_MASK setChildMask(BitSet childMask)

BranchGroup root = new BranchGroup();

Switch selecter=new Switch(Switch.CHILD_MASK);
selecter.addChild(new Sphere(0.3)); 1 (0] )
selecter.addChild(new ColorCube(0.3));// (1 )

BitSet flag=new BitSet(2);
flag.set(0); /110
flag.clear(1); /1
selecter.setChildMask(flag);

root.addChild(selector);//BranchGroup  Switch

Switch

3.12.3 OrderedGroup
SceneGraph

36
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OrderedGroup Group 1

BranchGroup root = new BranchGroup();

OrderedGroup orderedGroup=new OrderedGroup();
orderedGroup.addChild(new Sphere());//(1 )
orderedGroup.addChild(new ColorCube());// (2 )

root.addchild(orderedGroup);

3.13 Java Java Applet Java3D
Java3D
Java3D Java Java Applet
Java Applet JavaD
3.13.1 Java
Java3D Java Java
Java

System.out.printin();
GUI Dos

3.13.2 Java Applet
Java3D Java Applet

Java Applet Java3D
Java3D

3.12.3
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extends Applet
implements ActionListener {

Button rotateA = new Button(" ");
Button rotateB = new Button(" ");

1 1 o
2

Panel p = new Panel();

p.add( rotateA);

p.add( rotateB );

add("South",p);

North
South West East Center

rotateA.addActionListener( this);
rotateB.addActionListener( this );

implements ActionListener

public void actionPerformed( ActionEvent e ) {
if ( e.getSource() == rotateA ){
angle += Math.toRadians( 10 );
trans.rotX( angle );
objTrans.setTransform( trans );

if (e.getSource() == rotateB ){
angle -= Math.toRadians( 10 );
trans.rotX( angle);
objTrans.setTransform( trans );

38
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10 10
if else

3.13.4

implements ActionListener {
implements ItemListener{

CheckboxGroup Box = new CheckboxGroup();

1

Checkbox box1 = new Checkbox( " 1", Box,true);

Checkbox box2 = new Checkbox( " 2", Box,false);
Checkbox box1, box2;

* CheckboxGroup
true false

p.setLayout(gl);

p.add( box );

p.add( box );

add("South",p);

p.setLayout(gl);

p.add(new Checkbox( " 1",Box,true ))

p.add(new Checkbox( " 2",Box,false));

add("South",p);
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box1l.addItemListener(this);
box2.addItemListener(this);

ActionListener ItemListener

public void itemStateChanged( ItemEvent e ) {
root2.detach();
universe.addBranchGraph( rootl );

if( box2.getState() ) {
rootl.detach();
universe.addBranchGraph( root2 );

public void actionPerformed( ActionEvent e ) {
public void itemStateChanged( ItemEvent e ) {
if (e.getSource() == rotateA ){ if( box1l.getState()) {
if BranchGroup  Capability bit detach()

ﬁ G false (‘ true.2

i1

3.2

3.14

3.14.1 detach()
MouseBehavior

40
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Capability bit
BackGround Scene Graph

BackGround bgl = new BackGround( new color3f( 1.0f, 1.0f, 1.0f ) );
bgl.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND);
bgl.setCapability(BranchGroup. ALLOW_DETACH);
bgl.setCapability(BranchGroup.ALLOW_CHILDREN_WRITE);

BackGround bg2 = new BackGround( new color3f( 0.0f, 0.0f, 0.0f) );
Bg2.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND);
Bg2.setCapability(BranchGroup. ALLOW_DETACH);
Bg2.setCapability(BranchGroup.ALLOW_CHILDREN_WRITE);

BackGround bgN = new BackGround( new color3f( R, G, B));
BgN.setCapability(BranchGroup. ALLOW_CHILDREN_EXTEND);
BgN.setCapability(BranchGroup. ALLOW_DETACH);
BgN.setCapability(BranchGroup. ALLOW_CHILDREN_WRITE);

Capability bit

if(box1.getState()){
bg2.detach();

bgN.detach();
root.addChild( bgl );
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}
else if(box2.getState()){

bgl.detach();

bgN.detach();
root.addChild( bg2 );

else if(box2.getState()){
bgl.detach();
bgN.detach();

root.addChild( bgN );

mimpleUniverse

BranchGroupl
DetachO@J V)

BackGroundl BackGround2 BackGround3
/RE N | Mg 2 Mg 3

mimpleUniverse

B hs 1
Detach( 1 s+ ranchGroup

BackGroundl BackGround2 BackGround?3
Wi 1 WiE 2 WiE 3
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3.26Capability bit Detach()

3.14.2 Switch
detach Switch
3.11 Capability bit Switch

selecter.setCapability(BranchGroup. ALLOW_CHILDREN_EXTEND);
/

selecter.setCapability(BranchGroup. ALLOW_DETACH);
selecter.setCapability(BranchGroup. ALLOW_CHILDREN_WRITE);

if(boxB.getState()){
root.detach();

flag.clear(0); // 0
flag.clear(1); / 1
flag.set(2); /I 1

selecter.setChildMask(flag);
universe.addBranchGraph( bgl);
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3.15

3.14. BranchGroup

Shape3D shapel = new ColorCube( 0.1 );
Shape3D shape2 = new ColorCube( 1.0);

shapel.setCapability( BranchGroup.ALLOW_CHILDREN_EXTEND );
shapel.setCapability( BranchGroup.ALLOW_CHILDREN_WRITE);
shapel.setCapability( BranchGroup.ALLOW_DETACH );

shape2.setCapability( BranchGroup. ALLOW_CHILDREN_EXTEND );
shape2.setCapability( BranchGroup.ALLOW_CHILDREN_WRITE );
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shape2.setCapability( BranchGroup.ALLOW_DETACH );

root.addChild( shapel);
root.addChild( shape2);

if( boxA.getState() ) {
shape2.detach();
universe.addBranchGraph( root );

if( boxB.getState() ) {
rootl.detach();
universe.addBranchGraph( root2 );

Switch

Java3D

(=]

(& coorcube.2) ¢ colorcubein3) ( ColorCube(n.4)

(" Colorcube) (8 colorcube@® { ColorCuber0.4)

¢ colrcuben)  Colorcube(n.) (8 ColorCube(.4)
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3.16 Java3D

Java3D

javax.media.j3d.*

3.28

javax.media.j3d

Java3D

Canvas3D

AWT

VirtualUniverse

3

com.sun.j3d.utils.universe.

SimpleUniverse

BranchGroup

Node

TransformGroup

Transform3D

Group

Transform3D

4x4

Shape3D

Appearance

Geometry

Geometry

Appearance

GraphicsContext3D

Immediate Mode
Graphics

AWT

SharedGroup

Node

Group Link

Switch

Node

Group

Background

Fog

Light

Link

GeometryArray

Geometry

TriangleArray

w

QuadArray
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LineArray

PointArray

IndexedQuadArray

IndexedPointArray

IndexedGeometryArray

IndexedTriangleArray

IndexedLineArray

Light

AmbientLight

DirectionalLight

SpotLight

PointLight

SpotLight

Material

Texture

TransparencyAttributes

PolygonAttributes

Interpolator

Interpolator

RotationlInterpolator

Interpolator

PositionInterpolator

Interpolator X =a

Scalelnterpolato

Interpolator =

Transparencylnterpolator

Interpolator =a

PositionPathInterpolator

Interpolator

RotationPathlinterpolator

Interpolator

Bounds

Bounds

BoundingBox

Bounds

BoundingSphere

Bounds

BoundingPolytope

Bounds

javax.vecmath

3
javax.media.j3d

com.sun.j3d.*

javax.media.j3d

javax.vecmath 3
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com.sun.j3d.utils.*

universe.SimpleUniverse

VirtualUniverse

Locale
SceneGraph

geometry.ColorCube

applet.MainFrame

main

.image.TexturelLoader

Bufferedlmage

Texture

geometry.Primitive

Primitive

geometry.Box

geometry.Cone

geometry.Cylinder

Geometry.Sphere
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FaceSetting
41.1

ADFEERFREHEETRT 5 LOWME

Java3D

FaceSetting

FaceMouth

=

FaceSetting
FaceViewer
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JavaVM

433 Java D1.1 HotSpot

HotSpot Performance Engin)
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HotSpot
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2)

3)
BranchGroup

BranchGroup
BranchGroup
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1) ColorCube

import java.awt.Frame; ]

import com.sun.j3d.utils.universe.*;
import java.applet.Applet;

import java.awt.BorderLayout;
import java.awt.event.*; )
import com.sun.j3d.utils.applet.MainFrame;
import java.io.*,

import java.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*;

public class Cube extends Applet {
public Cube() {

Canvas3D canvas = new Canvas3D( null );
SimpleUniverse universe=new SimpleUniverse( canvas );

setLayout( new BorderLayout() );
add( universe.getCanvas(),"Center");
BranchGroup root=new BranchGroup();

Transform3D translation=new TransformSDé);
translation.setTranslation( new Vector3d( 1.0, 4.0, 2.0) );

TransformGroup transform=new TransformGroup( translation );
root.addChild( transform );

Shape3D shag)e = new ColorCube( 0.3 );
root.addChild( shape );

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph (root );

}

public static void main( String[] args ) {
new MainFrame( new Cu%e(). gl% 512);

}
()

import java.awt.Frame; .

import com.sun.j3d.utils.universe.*;
import java.applet.Applet;

import Java.awt.BorderLayout;
import java.awt.event.*; .
import com.sun.j3d.utils.applet.MainFrame;
import java.io.*;

import Java.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

import javax.media.j3d.*;

import com.sun.j3d.utils.geometry.*;

public class Daia extends Applet {
public Daia() {

Canvas3D canvas = new Canvas3D( null );
SimpleUniverse universe = new SimpleUniverse( canvas );

setLayout( new BorderLayout() );

add( universe.getCanvas(),"Center" ),
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BranchGrouE root = new BranchGrOLg_J();
BoundingSphere bounds = new BoundingSphere();

Transform3D translation = new TransformSDj’);
translation.setTranslation( new Vector3d(1.0,4.0,2.0) );

TransformGroup transform=new TransformGroup( translation );

float[%vsgfrtgés ={

f, 0.0f, 0.0f, 0.0f, 0.3f, 0.0f,-0.6f, 0.0f,

0.0f, 0.0f, 0.3f,-0.3f, 0.0f, 0.0f, 0.0f,-0.6f, 0.0f,
-0.3f, 0.0f, 0.0f, 0.0f, 0.0f,-0.3f, 0.0f,-0.6f, 0.0f,
0.0f, 0.0f,-0.3f, 0.3f, 0.0f, 0.0f, 0.0f,-0.6f, 0.0f,

0.0f, 0.0f, 0.3f, 0.3f, 0.0f, 0.0f, 0.0f, 0.6f, 0.0f,
-0.3f, 0.0f, 0.0f, 0.0f, 0.0f, 0.3f, 0.0f, 0.6f, 0.0f,
0.0f, 0.0f,-0.3f1,-0.3f, 0.0f, 0.0f, 0.0f, 0.61, 0.0f,
}0.3f, 0.0f, 0.0f, 0.0f, 0.0f,-0.3f, 0.0f, 0.6f, 0.0f

float[]ocolor ={

.5f, 0.2f, 1.0f, 0.2f, 0.5f, 1.0f, 0.2f, 0.5f, 1.0f,
0.2f, 0.5f, 1.0f, 0.5f, 0.2f, 1.0f, 0.5f, 0.2f, 1.0f,
0.5f, 0.2f, 1.0f, 0.2f, 0.5f, 1.0f, 0.2f, 0.5f, 1.0f,
0.2f, 0.5f, 1.0f, 0.5f, 0.2f, 1.0f, 0.5f, 0.2f, 1.0f,
0.2f, 0.5f, 1.0f, 0.5f, 0.2f, 1.0f, 0.5f, 0.2f, 1.0f,
0.5f, 0.2f, 1.0f, 0.2f, 0.5f, 1.0f, 0.2f, 0.5f, 1.0f,
0.2f, 0.5f, 1.0f, 0.5f, 0.2f, 1.0f, 0.5f, 0.2f, 1.0f,
0.5f, 0.2f, 1.0f, 0.2f, 0.5f, 1.0f, 0.2f, 0.5f, 1.0f

b
TriangIeAr_ray eometry=new Trian_?IeArrz_ary(
4,TriangleArray. COORDINATES | TriangleArray.COLOR_3);

geometry.setCoordinates( 0,vertexs ); I
geometry.setColors( 0,colors ); Il

Shape3D shape=new Shape3D( geometry );

root.addChild( transform );
root.addChild( shape );

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( root );

}

ublic static void main( String[] args
P new MainFrame( rgew Daglg(), 312,{512 );

}
®3)

import java.awt.Frame; )

import com.sun.j3d.utils.universe.*;
import com.sun.j3d.utils.geometry.Cylinder;
import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; )

import com.sun.j3d.utils.applet.MainFrame;
import java.io.*;

import java.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*;

public class Daia2 extends Applet {
public Daia2() {

Canvas3D canvas = new Canvas3D(null);.
SimpleUniverse universe=new SimpleUniverse(canvas);

setLayout(new BorderLayout());
add( universe.getCanvas(),"Center");

BranchGroup root=new BranchGroup();
BoundingSphere bounds = new BoundingSphere();
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Transform3D translation=new Transform3D();
translation.setTranslation(new Vector3d(1.0,4.0,2.0));

TransformGroup transform=new TransformGroup(translation);

float[%vsgfrtgés ={

f, 0.0f, 0.0f, 0.0f, 0.3f, 0.0f,-0.6f, 0.0f,

0.0f, 0.0f, 0.3f,-0.3f, 0.0f, 0.0f, 0.0f,-0.6f, 0.0f,
-0.3f, 0.0f, 0.0f, 0.0f, 0.0f,-0.3f, 0.0f,-0.6f, 0.0f,
0.0f, 0.0f,-0.3f, 0.3f, 0.0f, 0.0f, 0.0f,-0.6f, 0.0f,
0.0f, 0.0f, 0.3f, 0.3f, 0.0f, 0.0f, 0.0f, 0.6f, 0.0f,
-0.3f, 0.0f, 0.0f, 0.0f, 0.0f, 0.3f, 0.0f, 0.6f, 0.0f,
0.0f, 0.0f,-0.3f,-0.3f, 0.0f, 0.0f, 0.0f, 0.6, 0.0f,
0.3f, 0.0f, 0.0f, 0.0f, 0.0f,-0.3f, 0.0f, 0.6f, 0.0f

k

TriangIeA_rray geomet{:y=new TriangleArray/(
24, TriangleArray.COORDINATES | TriangleArray.COLOR_3);

Background background = new Background(
new Color3f( 0.4f, 0.6f, 0.8f) );

background.setApplicationBounds(bounds);
root.addChild(background);

PolygonAttributes attr=new PolygonAttributes();
attr.setPolygonMode(PolygonAttributes.POLYGON_LINE);
Appearance appearance=new Appearance();
appearance.setPolygonAttributes(attr);
geometry.setCoordinates(0,vertexs); I

Shape3D shape=new Shape3D(geometry,appearance);
root.addChild( shape );

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph(root);

}
public static void main( Stringg args)
new MainFrame(new Daia2(), 512, 512);
}
4)

import com.sun.j3d.utils.image. TextureLoader;

import com.sun.]3d.utils.behaviors.mouse.MouseRotate;
import com.sun.]3d.utils.behaviors.mouse.MouseZoom);
import com.sun.j3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; .

import com.sun.j3d.utils.applet.MainFrame;

import com.sun.j3d.utils.universe.*;

import java.io.*;

import java.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

public class Cylinderl extends Applet {
public Cylinderl (){

Canvas3D canvas = new Canvas3D( null );.
SimpleUniverse universe = new SimpleUniverse( canvas );

setLayout( new BorderLayout() );
add( universe.getCanvas(), "Center" );

BranchGroup root = new BranchGroup();
TransformGroup objtrans = new TransformGroup();

Transform3D trans = new Transform3D();
trans.setScale( 0.4);
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objtrans.setTransform( trans );
root.addChild( objtrans );

BoundingSphere bounds = new BoundingSphere();

objtrans.setCapability( TransformGroup.ALLOW_TRANSFORM_WRITE );
objtrans.setCapability( TransformGroup.ALLOW_TRANSFORM_READ );

I
Cylinder Cylinder = new Cylinder();
objtrans.addChild( Cylinder );

I

TextureLoader bgTexture = new TexturelLoader(
"../images/sora.gif", this );

Background bg = new Background( bgTexture.getimage() );

bg.setApgllpatlonBounds( bounds );

root.addChild( bg );

I

MouseRotate behaviorl = new MouseRotate( objtrans );
obLtrans.addChlld( behaviorl );
behaviorl.setSchedulingBounds( bounds );

I

MouseZoom behavior2 = new MouseZoom( objtrans );
ob{]trans.addCh|Id(behaV|or2);
behavior2.setSchedulingBounds( bounds );

12
Color3f IColorl = new Color3f( 0.7f, 0.7f, 0.7 );//
Color3f IColor2 = new Color3f( 0.9f, 0.9f, 0.9f);//

Vector3f IDirl = new Vector3f(-1.0f, -1.0f, -1.0f);//
Vector3f IDir2 = new Vector3f(-1.0f, -1.0f, -1.0f);//

DirectionalLight Igtl = new DirectionalLight( IColorl, IDirl);
DirectionalLight Igt2 = new DirectionalLight( IColor2, IDir2
lgtl.setInfluencingBounds( bounds );
Igt2.setinfluencingBounds( bounds
objtrans.addChild( Igtl );
objtrans.addChild( Igt2

)
’
’

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( root );

}

public static void main( Stringi[] args) {
new MainFrame( new Cylinder1(), 512, 512 );

) }
(%)

import com.sun.j3d.utils.image. TextureLoader;

import com.sun.]3d.utils.behaviors.mouse.MouseRotate;
import com.sun.]3d.utils.behaviors.mouse.MouseZoom);
import com.sun.J3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; .

import com.sun.j3d.utils.applet.MainFrame;

import com.sun.j3d.utils.universe.*;

import java.io.*;

import java.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

public class Cylinder4 extends Applet {
public Cylinder4 (){

Canvas3D canvas = new Canvas3D( null );.
SimpleUniverse universe = new SimpleUniverse( canvas );

setLayout( new BorderLayout() );
add( universe.getCanvas(), "Center" );
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BranchGroup root = new BranchGroup();

TransformGroup objtrans = new TransformGroup();

Transform3D trans = new Transform3D();

trans.setScale( 0.4 );

objtrans.setTransform( trans );

root.addChild( objtrans );

BoundingSphere bounds = new BoundingSphere(new Point3d(0.0,0.0,0.0), 100.0);

objtrans.setCapability( TransformGroup.ALLOW_TRANSFORM_WRITE );
objtrans.setCapability( TransformGroup.ALLOW_TRANSFORM_READ );

ApFearance ap = new A pearance(?;
Color3f aColor new Color3f(7.1f1, 7.1f, 7.1f);
new Color3f(5.0f, 5.0f, g.Of ;

Color3f eColor ,
Color3f dColor new Color3f(6.8f, 6.8f, 7.8f);
.0f, 5.0f, 5.0f);

Color3f sColor = new Color3f

Material m = new Material(aColor, eColor, dColor, sColor, 80.0f);
m.setLightingEnable(true);

ap.setMaterial(m);

I
Cylinder Cylinder = new Cylinder();
objtrans.addChild( Cylinder );

I

MouseRotate behaviorl = new MouseRotate( objtrans );
obhtrans.addChlld( behaviorl );
behaviorl.setSchedulingBounds( bounds );

I

MouseZoom behavior2 = new MouseZoom( objtrans );
obhtra_ns.addCh|Id(behaV|or2);
behavior2.setSchedulingBounds( bounds );

112

Color3f IColorl = new Color3f( 0
Color3f IColor2 = new Color3f( 0
Vector3f IDirl = new Vector3f(-
Vector3f IDir2 = new Vector3fi

A1, 0.8f, 1.2f )://
7. 0.0f. 0.0 )!//
1.0f, -1.0f, -1.00);//
0.0f. "0.0f, -1.0f;//

DirectionalLight Igtl = new DirectionalLight( IColorl, IDirl );
DirectionalLight Igt2 = new DirectionalLight( IColor2, IDir2
Igtl.setlnfluenc!ngBoundsE bounds );
Igt2.setInfluencingBounds( bounds );

objtrans.addChild( Igtl );

objtrans.addChild( Igt2

)

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( root );

}

public static void main( Strin?[] args) {
new MainFrame( new Cylinder4(), 512, 512 );

) }
(6)

import com.sun.j3d.utils.image. TextureLoader;

import com.sun.]3d.utils.behaviors.mouse.MouseRotate;
import com.sun.]3d.utils.behaviors.mouse.MouseZoom);
import com.sun.j3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; )

import com.sun.j3d.utils.applet.MainFrame;

import com.sun.j3d.utils.universe.*;

import java.io.*;

import Java.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

public class Cylinder4 extends Applet {
public Cylinder4 (){
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Canvas3D canvas = new Canvas3D( null );
SimpleUniverse universe = new SimpleUniverse( canvas );

setLayout( new BorderLayout() );
add( unlverse.getCanvas(gl, "Center");

BranchGroup root = new BranchGroup();
TransformGroup objtrans = new TransformGroup();

Transform3D trans = new Transform3D();
trans.setScale( 0.4 );
objtrans.setTransform( trans );
root.addChild( objtrans);

BoundingSphere bounds = new BoundingSphere(new Point3d(0.0,0.0,0.0), 100.0);

objtrans.setCapability( TransformGroup. ALLOW_TRANSFORM_WRITE );
objtrans.setCapability( TransformGroup. ALLOW_TRANSFORM_READ );

ApPearance ap = new A pearance(?;
Color3f aColor = new Color3f(7.1f, 7.1f, 7.1f);
Color3f eColor = new Color3f(5.0f, 5.0f, 5.0f);
Color3f dColor = new Color3f(6.8f, 6.8f, 7.8f);
Color3f sColor = new Color3f(5.0f, 5.0f, 5.0f);

Material m = new Material(aColor, eColor, dColor, sColor, 80.0f);
m.setLightingEnable(true);
ap.setMaterial(m);

I
Cylinder Cylinder = new Cylinder();
objtrans.addChild( Cylinder );

I

MouseRotate behaviorl = new MouseRotate( objtrans );
objtrans.addChild( behaviorl );
behaviorl.setSchedulingBounds( bounds );

I

MouseZoom behavior2 = new MouseZoom( objtrans );
objtrans.addChild(behavior2);
behavior2.setSchedulingBounds( bounds );

12

Color3f IColorl = new Color3f( 0.1f, 0.8f, 1.2 );//
Color3f IColor2 = new Color3f( 0.7f, 0.0f, 0.0f ),/
Vector3f IDirl = new Vector3f(-1.0f, -1.0f -l.Of%;//
Vector3f IDir2 = new Vector3f( 0.0f, 0.0f, -1.01);//

DirectionalLight Igtl = new DirectionalLight( IColorl, IDirl );
DirectionalLight Igt2 = new DirectionalLight( IColor2, IDir2
lgtl.setInfluencingBounds( bounds );
Igt2.setinfluencingBounds( bounds );

objtrans.addChild( Igtl );

objtrans.addChild( Igt2 );

)

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( root );

}

public static void main( Stringi[] args) {
new MainFrame( new Cylinder4(), 512, 512 );

) }
(")

import java.awt.Frame; )

import com.sun.j3d.utils.universe.*;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; .

import com.sun.j3d.utils.applet.MainFrame;
import java.io.*;

import Java.util.*;

import javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.JSd.utiIé.geometry.*;
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import javax.media.de.TransElarencyAttributes;
import javax.media.j3d.BranchGroup;

public class Orb extends Applet {
public Orb() {

Canvas3D canvas = new Canvas3D( null );
SimpleUniverse universe = new SimpleUniverse( canvas );

setLayout( new BorderLayout() );
add( universe.getCanvas(),"Center");
BranchGroup root=new BranchGroup();

Background background = new Background(
new Color3f( 0.4f, 0.6f, 0.8f) );

BoundingSphere bounds = new Boundin Sphere(O
new Point3d( 0.0,0.0,0.0),100.0);

background.setApplicationBounds( bounds );
root.addChild( background );

DirectionalLight light = new DirectionalLight();
light.setDirection( new Vector3f( -0.3f, -0.5f, -1.0f ) );
light.setInfluencingBounds( bounds );
root.addChild( light );

Primitive FL])_rimiti\_/e = new Sphere( 0.4f);
root.addChild( primitive );

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( root );

}

public static void main( Strin% ar%s )é
new MainFrame( new Orb(), 512, 512);

}
(8)

import java.awt.Frame; )

import com.sun.j3d.utils.universe.*;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; .

import com.sun.j3d.utils.applet.MainFrame;
import java.io.*;

import Java.util.*;

import javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*; )
import Javax.med!a.13d.TransRarencyAttrlbutes;
import javax.media.j3d.BranchGroup;

public class Orb2 extends Applet {
public Orb2() {

Canvas3D canvas = new Canvas3D( null );.
SimpleUniverse universe = new SimpleUniverse( canvas );

setLayout( new BorderLayout() );
add( universe.getCanvas(),"Center" );
BranchGroup root=new BranchGroup();

Background background = new Background(
new Color3f( 0.4f, 0.6f, 0.8f) );

BoundingSphere bounds = new B_oundin(sgSphere(0
new Point3d( 0.0,0.0,0.0 ),100.0 );

background.setApplicationBounds( bounds );
root.addChild( background );
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DirectionalLight light = new DirectionalLight();
light.setDirection( new Vector3f( -0.3f, -0.5f, -1.0f ) );
light.setInfluencingBounds( bounds );
root.addChild( light );

Appearance appearance = new Appearance();

Material mt = new Material(
new Color3f( 0.0f, 0.4f, 0.0f),
new Color3f( 0.0f, 0.6f, 0.0f),
new Color3f( 0.0f, 0.8f, 0.0f ),
gew Color3f( 0.0f, 1.0f, 0.0f),

appearance.setMateria'I( mt );

Primitive primitive = new Sphere( 0.4f);
primitive.setAppearance( appearance );
root.addChild( primitive );

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( root );

}

ublic static void main( String[] args
P new MainFrame( rsew Or%g() gl%,{SlZ );

}
(9)

import java.awt.Frame; .

import com.sun.j3d.utils.universe.*;

import java.applet.Applet;

import Java.awt.BorderLayout;

import java.awt.event.*; .

import com.sun.j3d.utils.applet.MainFrame;
import java.io.*;

import Java.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*; .
import Javax.med!a.JSd.TranSEarencyAttrlbutes;
import Javax.media.J3d.BranchGroup;

public class Orb3 extends Applet {
public Orb3() {

Canvas3D canvas = new Canvas3D( null );.
SimpleUniverse universe = new SimpleUniverse( canvas );

setLayout( new BorderLayout() );
add( universe.getCanvas(),"Center");
BranchGroup root = new BranchGroup();
Background background = new Background(
. new Color3f( 0.4f, 0.6f, 0.8f) );
BoundingSphere bounds = new B_oundlné;Sphere(O
new Point3d( 0.0,0.0,0.0),100.0);

background.setApplicationBounds( bounds );
root.addChild( background );

PolygonAttributes attr = new Poly%onAttributes%;
attr.setPolygonMode( PolygonAttributes.POLYGON_LINE); //

Appearance appearance = new Appearance();
appearance.setPolygonAttributes( attr );

Primitive primitive = new Sphere( 0.4f,appearance );
root.addChild(primitive);

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph(root);
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}

ublic static void main( String[] args
P new MainFrame( nev(v OrbSQ(E], 51%, 25}2 )

}
(10)

import java.awt.Frame; )

import com.sun.j3d.utils.universe.*;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; .

import com.sun.j3d.utils.applet.MainFrame;
import java.io.*;

import Java.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*;

public class Orb4 extends Applet {
public Orb4() {

Canvas3D canvas = new Canvas3D( null );
SimpleUniverse universe=new SimpleUniverse( canvas );

setLayout( new BorderLayout() );
add( universe.getCanvas(),"Center");
BranchGroup root = new BranchGroup();
Background background = new Background(

. new Color31(0.4f,0.6f,0.8f) );
BoundingSphere bounds = new BoundingSphere();

background.setApplicationBounds( bounds );
root.addChild( background );

DirectionalLight light = new DirectionalLight();
light.setDirection( new Vector3f( -0.3f, -0.5f, -1.0f ) );
light.setInfluencingBounds( bounds );
root.addChild( light );

Primitive primitive=new Sphere( 0.5f);
root.addChild( primitive );

Appearance ap=new Appearance();

TransparencyAttributes ta = new TransparencyAttributes(
TransparencyAttributes.BLENDED, 0.5f);

ap.setTransparencyAttributes( ta );
primitive.setAppearance( ap );

)
Primitive primitive2 = new Sphere( 0.2f );
root.addChild( primitive2);

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( root );

}

ublic static void main( String[] args
P new MainFrame( rgew Or%q(), gl%,{Slz );

}

(11) 2
import java.awt.Frame; ]

import com.sun.j3d.utils.universe.*;

import java.applet.Applet;
import java.awt.BorderLayout;
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import java.awt.event.*; ]

import com.sun.j3d.utils.applet.MainFrame;
import java.io.*;

import Jjava.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*;

public class Orb5 extends Applet {
public Orb5() {

Canvas3D canvas = new Canvas3D( null );
SimpleUniverse universe=new SimpleUniverse( canvas );

setLayout( new BorderLayout() );
add( universe.getCanvas(),"Center" );
BranchGroup root = new BranchGroup();

Background background = new Background(
) new Color31(0.41,0.6f,0.8f) );
BoundingSphere bounds = new BoundingSphere();

background.setApplicationBounds( bounds );
root.addChild( background );

DirectionalLight light = new DirectionalLight();
light.setDirection( new Vector3f( -0.3f, -0.5f, -1.0f ) );
light.setInfluencingBounds( bounds );
root.addChild( light );

Primitive primitive=new Sphere( 0.5f);
root.addChild( primitive );
Appearance ap=new Appearance();

TransparencyAttributes ta = new TransparencyAttributes(
TransparencyAttributes.BLENDED, 0.5f);

ap.setTransparencyAttributes( ta );
primitive.setAppearance( ap );

I
PolygonAttributes attr = new Poly onAttributes%;
attr.setPolygonMode( PolygonAttributes.POLYGON_LINE );

Appearance appearance = new Appearance();
appearance.setPolygonAttributes( attr );

Primitive primitive2 = new Sphere( 0.2f,appearance );
root.addChild( primitive2 );

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( root );

}

ublic static void main( String[] args
P new MainFrame( rsew Or%g() gl%,{SlZ );

}
(12) " "

import com.sun.j3d.utils.image. TextureLoader;

import com.sun.]3d.utils.behaviors.mouse.MouseRotate;
import com.sun.]3d.utils.behaviors.mouse.MouseZoom);
import com.sun.j3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; )

import com.sun.j3d.utils.applet.MainFrame;

import com.sun.J3d.utils.universe.*;

import java.io.*;

import Java.util.*;

import javax.media.j3d.*;
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import javax.vecmath.*;

public class Cylinder2 extends Applet {
public Cylinder2 ( String[] args ) {

Canvas3D canvas = new Canvas3D( null );
SimpleUniverse universe = new SimpleUniverse( canvas );

setLayout( new BorderLayout() );
add( unlverse.getCanvas(gl, "Center");

BranchGroup root = new BranchGroup();
TransformGroup objtrans = new TransformGroup();

Transform3D trans = new Transform3D();
trans.setScale( 0.4 );
objtrans.setTransform( trans );
root.addChild( objtrans);

BoundingSphere bounds = new BoundingSphere();

objtrans.setCapability( TransformGroup. ALLOW_TRANSFORM_WRITE );
objtrans.setCapability( TransformGroup. ALLOW_TRANSFORM_READ );

ApPearance ap = new A pearance(?;
Color3f aColor = new Color3f(0.1f, 0.1f, 0.1f);
Color3f eColor = new Color3f(0.0f, 0.0f, 0.0f);
Color3f dColor = new Color3f(0.8f, 0.8f, 0.8f);
Color3f sColor = new Color3f(1.0f, 1.0f, 1.0f);

’

Material m = new Material(aColor, eColor, dColor, sColor, 80.0f);
m.setLightingEnable(true);
ap.setMaterial(m);

Il

Cylinder Cylinder0b|j£= new Célinder 1.0f, 2.0f,
CylinderGENERATE_TEXTURE_COORDS |
Cylinder GENERATE_NORMALS, ap);

I
objtrans.addChild( CylinderObj );

if (args.length >0) {

Textureloader tex = new TexturelLoader )
) args[0], new String( "RGB" ), this);
if (tex !=null)
Jelse { ap.setTexture(tex.getTexture());

else
TextureLoader tex = new TextureLoader( )
new String("../images/title.gif"),

) new String("RGB"), this);
if (tex != null)

ap.setTexture(tex.getTexture());

)

Background bg

= new Background( new Color3f( 0.4f, 0.6f, 0.8 ) );
bg.setApgll_catlonBounds( bounds );
root.addChild( bg );

I

MouseRotate behaviorl = new MouseRotate( objtrans );
objtrans.addChild( behaviorl );
behaviorl.setSchedulingBounds( bounds );

I

MouseZoom behavior2 = new MouseZoom( objtrans );
objtrans.addChild(behavior2);
behavior2.setSchedulingBounds( bounds );

112

Color3f IColorl = new Color3f( 0.7f, O. f
Color3f IColor2 = new Color3f( 0.9f, 0.9f, 0.9f
Vector3f IDirl = new Vector3f(-1.0f, -1.0f, -1.
Vector3f IDir2 = new Vector3f(-1.0f, -1.0f, -1
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DirectionalLight Igtl = new DirectionalLight( IColorl, IDirl );
DirectionalLight Igt2 = new DirectionalLight( IColor2, IDir2
lgtl.setInfluencingBounds( bounds );
Igt2.setinfluencingBounds( bounds
0 Jtrans.addChlld? Igtl g;

objtrans.addChild( Igt2

)
’
’

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( root );

}

public static void main( Stringi[] args) {
new MainFrame( new Cylinder2( args ), 512, 512);

) }
(13)

import java.awt.event.*; ]

import com.sun.j3d.utils.applet.MainFrame;

import java.io.*;

import Java.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*;

import com.sun.]3d.utils.image. TextureLoader;

import com.sun.]3d.utils.behaviors.mouse.MouseRotate;
import com.sun.]3d.utils.behaviors.mouse.MouseZoom);
import com.sun.J3d.utils.behaviors.mouse.MouseTranslate;
import java.awt.Frame; .

import com.sun.j3d.utils.universe.*;

import com.sun.j3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout; .

import com.sun.j3d.utils.applet.MainFrame;

import java.awt.*;

public class Ease3 extends Applet {

Color3f bglcolor = new Color3f( 0.0f,0.0f,0.3f );

Canvas3D canvas = new Canvas3D( null );
SimpleUniverse universe = new SimpleUniverse( canvas );
BorderLayout bl = new BorderLayout(i;

Background bg = new Background( bglcolor);
BranchGroup root = new BranchGroup();

Point3d point = new Point3d( 0.0,0.0,0.0 ); .
BoundingSphere bounds = new BoundingSphere( point,200.0 );

TransformGroup transform = new TransformGroup();

Primitive primitive = new Sphere( 0.5f, Sphere. GENERATE NORMALSd
Sphere. GENERATE_TEXTURE_COORDS, 45 );

Color3f IColorA = new Color3f( 0.1f, 0.8f, 1.2f );//
Color3f IColorB = new Color3f( -0.7f, 0.0f, 0.0f );//
Vector3f IDirA = new Vector3f( -8.0f, -8.0f, -8.0fl);//

Vector3f IDirB = new Vector3f( 0.0f, 0.0f, 0.0fR;/ .
DirectionalLight IgtA = new DirectionalLight( [ColorA, IDirA);
DirectionalLight IgtB = new DirectionalLight( IColorB, IDirB);

MouseRotate behaviorA = new MouseRotate( transform );
MouseTranslate behaviorB = new MouseTranslate( transform );
MouseZoom behaviorC = new MouseZoom( transform );
public Ease3( String[] args ) {
setLayout( bl );
add( universe.getCanvas(),"Center");
bg.setApplicationBounds( bounds );
rgot.adé)ghild( bg); ( )

transform.setCapability( TransformGroup.ALLOW_TRANSFORM_WRITE );
transform.setCapability( TransformGroup. ALLOW_TRANSFORM_READ );

root.addChild( transform ); .
transform.addChild( primitive );
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Appearance ap = primitive.getAppearance();

if (args.length >0) {
TextureLoader tex = new TexturelLoader( args[0], ]
) new String("RGB" ), this);
if ( tex !'= null )ap.setTexture( tex.getTexture() );

else
#’extu reLoader tex = new TextureLoader( new Strinﬁ )
("../images/earth.jpg" L
) new String( "RGB" ), this );
if ( tex !'= null )ap.setTexture( tex.getTexture() );

112
IgtA.setInfluencingBounds( bounds );
IgtB.setInfluencingBounds( bounds
root.addChild( IgtA);

root.addChild( IgtB

transform.addChild( behaviorA);
behaviorA.setSchedulingBounds( bounds );

transform.addChild( behaviorB );
behaviorB.setSchedulingBounds( bounds );

transform.addChild( behaviorC );
behaviorC.setSchedulingBounds( bounds );

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( root );

}
ublic static void main( String[] args
P new MainFrame( ne\SV Ease%[(] arg?s )),é12,512 );
}
(14)

import java.awt.event.*; ]

import com.sun.j3d.utils.applet.MainFrame;

import java.io.*;

import Java.util.*;

import javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*;

import com.sun.|3d.utils.image. TextureLoader;

import com.sun.]3d.utils.behaviors.mouse.MouseRotate;
import com.sun.]3d.utils.behaviors.mouse.MouseZoom);
import com.sun.)3d.utils.behaviors.mouse.MouseTranslate;
import java.awt.Frame; .

import com.sun.j3d.utils.universe.*;

import com.sun.j3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout; .

import com.sun.j3d.utils.applet.MainFrame;

import java.awt.*;

public class Ease extends Applet implements ItemListener{

public static float bgOR = 50.0f;
public static float bg0G = 50.0f;
public static float bgOB = 50.0f;

public static float bg1R = 50.0f;
public static float bg1lG = 50.0f;
public static float bg1B = 50.0f;

public static float bg2R = 0.0f;
public static float bg2G = 0.0f;
public static float bg2B = 0.0f;

public static float bg3R = 50.0f;

public static float bg3G = 0.0f;
public static float bg3B = 0.0f;
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public static float bg4R = 0.0f;
public static float bg4G = 50.0f;
public static float bg4B = 0.0f;

public static float bg5R = 0.0f;
public static float bg5G = 0.0f;
public static float bg5B = 50.0f;

CheckboxGroup Box1 = new CheckboxGroup();

Checkbox box1 = new Checkbox( " ",Box1,true);
Checkbox box2 = new Checkbox(" ",Boxl,false);
Checkbox box3 = new Checkbox(" ",Box1,false );
Checkbox box4 = new Checkbox(" ",Box1,false);
Checkbox box5 = new Checkbox(" ",Box1,false);

Panel p = new Panel();//

Color3f bglcolor = new Color3f( bglR,bglG,bglB );
Color3f bg2color = new Color3f( bg2R,bg2G,bg3B );
Color3f bg3color = new Color3f( bg3R,bg3G,bg3B );
Color3f bg4color = new Color3f( bg4R,bg4G,bg4B );
Color3f bg5color = new Color3f( bg5R,bg5G,bg5B );

Canvas3D _canvas = new Canvas3D( null );.
SimpleUniverse universe = new SimpleUniverse( canvas );
BorderLayout bl = new BorderLayout();

GridLayout gl = new GridLayout(5,1);

BranchGroup rootl = new BranchGroup();
BranchGroup root2 = new BranchGroup();
BranchGroup root3 = new BranchGroup();
BranchGroup root4 = new BranchGroup();
BranchGroup root5 = new BranchGroup();

Point3d point = new Point3d( 0.0,0.0,0.0 ), .
BoundingSphere bounds = new BoundingSphere( point,200.0 );

Background bgl = new Background( bglcolor );
Background bg2 = new Background( bg2color );
Background bg3 = new Background( bg3color );
Background bg4 = new Background( bg4color );
Background bg5 = new Background( bg5color );

TransformGroup transforml = new TransformGroup();
TransformGroup transform2 = new TransformGroup();
TransformGroup transform3 = new TransformGroup();
TransformGroup transform4 = new TransformGroup();
TransformGroup transform5 = new TransformGroup();

Alpha alpha = new Alpha(-1, AIBha.INCREASING_ENABLE,
0,2000,0,0);

Interpolator interpolatorl = new RotationInterpolator( alpha,transforml );
Interpolator interpolator2 = new RotationInterpolator( alpha,transform2 );
Interpolator interpolator3 = new RotationInterpolator( alpha,transform3 );
Interpolator interpolator4 = new RotationInterpolator( alpha,transform4 );
Interpolator interpolator5 = new RotationInterpolator( alpha,transform5 );

Primitive primitivel = new Spherego.th, S rée’\rleESE?ERrAE&Er[lJﬂF?éhéélésRE)s 45)
phere. , ;

Primitive primitive2 = new Sphere( 0.5f, Sphere. GENERATE_NORMALS
h ENERATE TEXTURE_COORDS, 45)
ere. ' ;
Primitive primitive3 = new Sphereg‘()).th, Sg%e&%gﬁ_wﬁ%&%\lgﬂéb% s, 45)
ere. ' ;
Primitive primitive4 = new Spheregg.th, S rée’\rleESE?ERrAE&EHIJ\IF?EFﬂ\C/I:éI(_)SR s, 45)
phere. , ;
Primitive primitive5 = new Spherego.th, S Ee&t&%ﬁ_l}lﬁ%&%ﬂé)ﬂéb%&s 45)
phere. _ - , ;

Color3f IColorAl = new Color3f( 0.1f, 0.8f, 1.2ff);//
Color3f IColorB1 = new Color3f( -0.7f, 0.0t, 0.0f);//
Vector3f IDirAl = new Vector3f( -8.0f, -8.0f, -8.0f/);//
Vector3f IDirB1 = new Vector3f( 0.0f, 0.0f, 0.0f?;/ .
DirectionalLight IgtAl = new DirectionalLight( [ColorAl, IDirAl);
DirectionalLight IgtB1 = new DirectionalLight( IColorB1, IDirB1

Color3f IColorA2 = new ColorSTE 0.1f, 0.8f, 1.2ff);//
Color3f IColorB2 = new Color3f( -0.7f, 0.0f, 0.0 );//
Vector3f IDirA2 = new Vector3f( -8.0f, -8.0f, -8.0f);//
Vector3f IDirB2 = new Vector3f( 0.0f, 0.0f, 0.0f );/,

78



Java 3

DirectionalLight IgtA2 = new DirectionalLight( IColorA2,
DirectionalLight IgtB2 = new DirectionalLight IColorB2,

Color3f IColorA3 = new Color3f( 0.1f, 0.8f, 1.2f );//
Color3f IColorB3 = new Color3f( -0.71, 0.0t, 0.0f);//
Vector3f IDirA3 = new Vector3f( -8.0f, -8.0f, -8. Of/)'//
Vector3f IDirB3 = new Vector3f( 0.0f, 0.0f, 0. Of? /
DirectionalLight IgtA3 = new D!rect!onaIL!ght ColorA3,
DirectionalLight IgtB3 = new DirectionalLight IColorB3;

Color3f IColorA4 = new ColorSTE 0.1f, 0.8f, 1.2f)://
Color3f IColorB4 = new Color3f( -0.7f, 0.0f, 0.0f),//
Vector3f IDirA4 = new Vector3f( -8.0f, -8.0f, -8.0f);//
Vector3f IDirB4 = new Vector3f( 0.0f, 0.0f, O Of?;/
DirectionalLight IgtA4 = new DlrectlonaInght ColorA4,
DirectionalLight IgtB4 = new DirectionalLight( IColorB4,

Color3f IColorA5 = new Color3f( 0.1f, 0.8f, 1.2f);//
Color3f IColorB5 = new Color3f( -0.7f, 0.0f, 0.0f);//
Vector3f IDirA5 = new Vector fE -8.0f, -8.0f, -8.0f);//
Vector3f IDirB5 = new Vector3f( 0.0f, 0.0f, 0 Of?;/
DirectionalLight IgtA5 = new DlrectlonaInght ColorAS5,
DirectionalLight IgtB5 = new DirectionalLight IColorB5,

public Ease( String[] args ) {

setLayout( bl );
add( universe. getCanvas() "Center");

E)Ooltfe;@gg“lc%t(lgnBounds( bounds );
Pogtgeggggﬂﬁ%t(lonBounds( bounds );
kr)gostgeatg\é) “ﬁ%tlggBounds( bounds );
?Ogtje{}@gg“ﬁ%tlonBounds( bounds );
Poc?téeaté*é’&'{ﬁ%t('%’g}g"““ds‘ pounds )

transforml.addChild( interpolatorl );
interpolatorl.setSchedulingBounds( bounds );
transform2.addChild( interpolator2 );
interpolator2.setSchedulingBounds( bounds );
transform3.addChild( interpolator3);
interpolator3.setSchedulingBounds( bounds );
transform4.addChild( interpolator4 );
interpolator4.setSchedulingBounds( bounds );
transform5.addChild( interpolator5 );
interpolator5.setSchedulingBounds( bounds );

)

p.setLayout gI)

p.add( box1 );

p.add( box2 );

p.add( box3 );

p.add( box4 ;

p.add( box5 );

add("West", .
box addltelestener this );
box2.addItemListener( this );
box3.addltemListener( this );
box4.addltemListener( this );
box5.addItemListener( this );

rootl.setCapability
rootl.setCapability
rootl.setCapability

root2.setCapability
root2.setCapability
root2.setCapability

BranchGroup.ALLOW_DETACH

root3.setCapability
root3.setCapability
root3.setCapability

BranchGroup.ALLOW_DETACH

root4.setCapability( BranchGroup.ALLOW_CHILDREN_EXTEND );
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IDirA2
IDirB2

IDirA3
IDirB3

IDirA4
IDirB4

IDirA5
IDirB5

BranchGroup.ALLOW_CHILDREN_EXTEND );
BranchGroup.ALLOW_CHILDREN_WRITE );
BranchGroup.ALLOW_DETACH );

BranchGroup. ALLOW_CHILDREN_EXTEND );
BranchGroup. ALLOW_CHILDREN_WRITE );

);

BranchGroup.ALLOW_CHILDREN_EXTEND );
BranchGroup.ALLOW_CHILDREN_WRITE );

);
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root4.setCapability( BranchGroup.ALLOW_CHILDREN_WRITE );
root4.setCapability( BranchGroup. ALLOW_DETACH );

ility( BranchGroup.ALLOW_CHILDREN_EXTEND );
root5.setCapability( BranchGroup.ALLOW_CHILDREN_WRITE );
root5.setCapability( BranchGroup.ALLOW_DETACH );

transforml.setCapability( TransformGroup. ALLOW_TRANSFORM_WRITE );
transforml.setCapability( TransformGroup. ALLOW_TRANSFORM_READ );

rootl.addChild( transforml );
transforml.addChild( primitivel );

root5.setCapability

Appearance apl = primitivel.getAppearance();

if (args.length >0) {
TextureLoader tex1 = new TextureLoader( args O|1é )
new String( "RGB"), this);
;f (tex1 != null )apl.setTexture( texl.getTexture() ?;

else
%’extu reLoader tex1 = new TextureLoader( new String
("../images/earth.jpg” %1
) new String( "RGB" ), this );
if (tex1 != null )apl.setTexture( texl.getTexture() ();;

112

IgtAl.setInfluencingBounds( bounds );
IgtB1.setInfluencingBounds( bounds
rootl.addChild( IgtAl);
rootl.addChild( IgtB1);

transform2.setCapability( TransformGroup. ALLOW_TRANSFORM_WRITE );
transform2.setCapability( TransformGroup. ALLOW_TRANSFORM_READ );

)

root2.addChild( transform2 );
transform2.addChild( primitive2 );

Appearance ap2 = primitive2.getAppearance();

if (args.length >0) {

Textureloader tex2 = new TextureLoader( args OI]-Q’ .
) new String( "RGB"), this);
if ( tex2 1= null )ap2.setTexture( tex2.getTexture() ?;

else
%’extu reLoader tex2 = new TextureLoader( new String
( "../|mages/earthBJpg" %
) new String( "RGB"), this);
if (tex2 !'= null) ap2.setTexture( tex2.getTexture() ?;

112

IgtA2.setInfluencingBounds( bounds );
IgtB2.setInfluencingBounds( bounds
root2.addChild( IgtA2 );
root2.addChild( IgtB2 );

transform3.setCapability( TransformGroup.ALLOW_TRANSFORM_WRITE );
transform3.setCapability( TransformGroup. ALLOW_TRANSFORM_READ );

root3.addChild( transform3 ),
transform3.addChild( primitive3);

)

Appearance ap3 = primitive3.getAppearance();

if (args.length>0) {

Textureloader tex3 = new TextureLoader( args OI]-Q’ .
) new String( "RGB"), this);
if ( tex3 = null )ap3.setTexture( tex3.getTexture() ?;

else
%’extu reLoader tex3 = new TextureLoader( new String

"../[images/earth.jpg" ),
%ew Str?ng( "RGBJ‘P)g, t%is );
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;f ( tex3 != null )ap3.setTexture( tex3.getTexture() );

112

IgtAS.setIanuencingBoundsE bounds g;
IgtB3.setInfluencingBounds( bounds
root3.addChild( IgtA3 );
root3.addChild( IgtB3);

transform4.setCapability( TransformGroup. ALLOW_TRANSFORM_WRITE );
transform4.setCapability( TransformGroup. ALLOW_TRANSFORM_READ );

root4.addChild( transform4 ),
transform4.addChild( primitive4 );

1

Appearance ap4 = primitive4.getAppearance();

if (args.length >0) {

Textureloader tex4 = new TextureLoader( args OI]-i )
) new String( "RGB"), this);
if (tex4 = null )ap4.setTexture( tex4.getTexture() ?;

else
%’extu reLoader tex4 = new TextureLoader( new String
("../images/earth.jpg” %
) new String( "RGB"), this);
if ( tex4 1= null )ap4.setTexture( tex4.getTexture() ?;

112

IgtA4.setIanuencingBoundsE bounds g;
IgtB4.setInfluencingBounds( bounds
root4.addChild( IgtA4 );
root4.addChild( IgtB4 );

transform5.setCapability( TransformGroup. ALLOW_TRANSFORM_WRITE );
transform5.setCapability( TransformGroup. ALLOW_TRANSFORM_READ );

root5.addChild( transformb );
transform5.addChild( primitive5 );

1

Appearance ap5 = primitive5.getAppearance();

if (args.length >0) {

Textureloader tex5 = new TextureLoader( args OI]-i )
) new String( "RGB"), this);
if ( tex5 = null )ap5.setTexture( tex5.getTexture() ?;

else
%’extu reLoader tex5 = new TextureLoader( new String
("../images/earth.jpg” %
) new String( "RGB"), this);
if ( tex5 1= null )ap5.setTexture( tex5.getTexture() ?;

112

IgtA5.setIanuencingBoundsE bounds g;
IgtB5.setInfluencingBounds( bounds
root5.addChild( IgtA5 );
root5.addChild( IgtB5 );

1

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( rootl );

}

I
public void itemStateChanged( ItemEvent e ) {

if( box1.getState() ) {
root%.detach ;
root3.detach();
root4.detach();
root5.detach();

universe.addBranchGraph( rootl );
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if( box2.getState

( root%.detach( ;){
root3.detach();
root4.detach();
root5.detach();

universe.addBranchGraph( root2 );

}

if( box3.getState

( root%.detach( ;){
root2.detach();
root4.detach();
root5.detach();

universe.addBranchGraph( root3);

}

if( box4.getState

( root%.detach( ;){
root2.detach();
root3.detach();
root5.detach();

universe.addBranchGraph( root4 );

}

if( box5.getState

( root%.detach( ;){
root2.detach();
root3.detach();
root4.detach();

universe.addBranchGraph( root5 );

}

public static void main( String[] args ) {
new MainFrame( new Ease( args ), 512, 512);

) }
(15)

import com.sun.j3d.utils.behaviors.mouse.MouseRotate;
import com.sun.j3d.utils.behaviors.mouse.MouseZoom);
import java.awt.Frame; .

import com.sun.j3d.utils.universe.*;

import com.sun.j3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; .

import com.sun.j3d.utils.applet.MainFrame;

import java.io.*;

import java.util.*;

import javax.media.j3d.*;
import javax.vecmath.*;
import com.sun.j3d.utils.geometry.*;

import java.applet.*;
import java.awt.*;

public class Cube2 extends Applet implements ItemListener {

CheckboxGroup Bor = new CheckboxGroup();

Canvas3D canvas = new Canvas3D( null );
SimpleUniverse universe = new SimpleUniverse( canvas );
BorderLayout bl = new BorderLayout();

Panel g ="new Panel();

Vector3d ve = new Vector3d( 1.0,4.0,2.0);

Checkbox boxA = new Checkbox( "ColorCube(0.2)",Bor,true );
Checkbox boxB = new Checkbox( "ColorCube(0.3)",Bor,false );
Checkbox boxC = new Checkbox( "ColorCube(0.4)",Bor,false

TransformGroup transforml = new TransformGroupg;

’

TransformGroup transform2 = new TransformGroup
TransformGroup transform3 = new TransformGroup
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Transform3D translation2 = new Transform3D
Transform3D translation3 = new Transform3D

)

Transform3D translationl = new Transform3D§;

BranchGroup root2 = new BranchGroup
BranchGroup root3 = new BranchGroup

Shape3D shapel = new ColorCube% 0.1 E;

’

BranchGroup rootl = new BranchGroupg;
Shape3D shape2 = new ColorCube( 0.3
Shape3D shape3 = new ColorCube( 0.5
public Cube2() {
rootl.setCapability

rootl.setCapability
rootl.setCapability

)

1

BranchGroup.ALLOW_CHILDREN_EXTEND );
BranchGroup.ALLOW_CHILDREN_WRITE );
BranchGroup.ALLOW_DETACH );

BranchGroup.ALLOW_CHILDREN_EXTEND );
BranchGroup.ALLOW_CHILDREN_WRITE );
BranchGroup.ALLOW_DETACH );

BranchGroup. ALLOW_CHILDREN_EXTEND );
BranchGroup.ALLOW_CHILDREN_WRITE);
BranchGroup.ALLOW_DETACH );

root2.setCapability
root2.setCapability
root2.setCapability

root3.setCapability
root3.setCapability
root3.setCapability

setLayout( bl );
add( universe.getCanvas(),"Center");

p.add( boxA );
p.add( boxB );
p.add( boxC );

add( "North",p);

boxA.addltemListener(this);
boxB.addltemListener(this
boxC.addItemListener(this

’

’

translation2.setTranslation( ve
translation3.setTranslation( ve

rootl.addChild
root2.addChild
root3.addChild

rootl.addChild
root2.addChild
root3.addChild

transIationl.setTransIation% ve %;

transform2
transform3

transforml E;

shapel
shape2
shape3

1

)

)

universe.getViewingPlatform().setNominalViewingTransform();
universe.addBranchGraph( rootl );

}
public void itemStateChanged( ItemEvent e ) {

if( boxA. etState%) {

root2.detach
root3.detach();

universe.addBranchGraph( rootl );

rootl.detach
root3.detach();
universe.add

if( boxB. etState%) {

ranchGraph( root2 );

rootl.detach
root2.detach();
universe.add

if( boxC. etState%) {

ranchGraph( root3);

}

ublic static void main( String[] args
P new MainFrame( rgew Cugb[gZ()quM, 512);
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(16) C )

import com.sun.j3d.utils.behaviors.mouse.MouseRotate;
import com.sun.j3d.utils.behaviors.mouse.MouseZoom;
import com.sun.]3d.utils.behaviors.mouse.MouseTranslate;
import com.sun.J3d.utils.image.TextureLoader;

import java.awt.Frame; .

import com.sun.j3d.utils.universe.*;

import com.sun.j3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; .

import com.sun.j3d.utils.applet.MainFrame;

import java.io.*;

import Java.util.*;

import jJavax.media.j3d.*;

import Javax.vecmath.*;

import java.awt.*;

public class FaceViewer extends Applet implements ItemListener{ .
/limplements ItemListener

)
CheckboxGroup BorW = new CheckboxGroup();
CheckboxGroup BorW2 = new CheckboxGroup();
Checkbox boxB,boxW,boxY,boxN;
Checkbox box1,box2,box3;
Canvas3D canvas=new Canvas3D(null);
SimpleUniverse universe=new SimpleUniverse(canvas);

BranchGroup root=new BranchGroup();
BranchGroup bgl=new BranchGroup();
BranchGroup bg2=new BranchGroup();
BranchGroup bg3=new BranchGroup();
BranchGroup branchFacel=new BranchGroup();
TransformGroup transform = new TransformGroup();
Transform3D trans = new Transform3D();
Transform3D faceTrans = new Transform3D();

I
public FaceViewer() {

/I Virtual World -- -
setLayout(new BorderLayout());
add( universe.getCanvas(), "Center");
root.setCapability(BranchGroup. ALLOW_CHILDREN_EXTEND); 1

root.setCapability(BranchGroup.ALLOW DETACH%;
root.setCapability(BranchGroup. ALLOW_CHILDREN_WRITE);

branchFacel.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND);
branchFacel.setCapability(BranchGroup.ALLOW DETACH%;
branchFacel.setCapability(BranchGroup.ALLOW_CHILDREN_WRITE);
bgl.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND); I

bgl.setCapability(BranchGroup.ALLOW DETACH%;
bgl.setCapability(BranchGroup. ALLOW_CHILDREN_WRITE);

bg2.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND); 1

bg2.setCapability BranchGroup.ALLOW_DETACH%;
bg2.setCapability(BranchGroup.ALLOW_CHILDREN_WRITE);

bg3.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND); I

bg3.setCapability(BranchGroup.ALLOW DETACH%;
bg3.setCapability(BranchGroup.ALLOW_CHILDREN_WRITE);
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transform.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND); 1

transform.setCapability BranchGroup.ALLOW_DETACH%;
transform.setCapability(BranchGroup. ALLOW_CHILDREN_WRITE);

/I Scene Graph

)

)

BoundingSphere bounds = new BoundingSphere();
bounds.setRadius( 10.0 );

transform.setCapability(TransformGroup. ALLOW_TRANSFORM_READ);

transform.setCapability(TransformGroup.ALLOW_TRANSFORM_WRITE);
root.addChild(transform);

Panel p = new Pane!Q; 1
p.setLayout(new GridLayout(4,1));

p.add(boxY = new Checkbox("Yello",BorW,false));
p.add(boxW = new Checkbox("Black",BorW,false));
p.agg boxB = new Checkbox% White" ,BorW,false));
p.a

boxN = new Checkbox "l/\}ltl)thing",BI(I)rW,true));

/I true= false

add("West",p);
1 South East North Center

boxY.setForeground(Color.white);
boxW.setForeground(Color.white);
boxB.setForeground(Color.white);
boxN.setForeground(Color.white);

boxY.addItemListener(this);
boxW.addltemListener(this);
boxB.addltemListener(this);
boxN.addltemListener(this);
p.setBackground(Color.black);

Panel g = new Panel(); 1l

g.add(box1 = new Checkbox("BG1",BorW2,true));
g.add(box2 = new Checkbox("BG2",BorW2,false));
g.add(box3 = new Checkbox ;

"B/ﬁS",BorWIZI,false
/I true= ’ false

add("South",q);
1 South East North Center

box1.setForeground(Color.black);
box2.setForeground(Color.black
box3.setForeground(Color.black

boxl.addItemListenergthisg;

box2.addItemListener(this);
box3.addItemListener(this);
g.setBackground(Color.white);

// Background --

Background bg = neV\;-Background(neW Color3f(0.4f,0.6f,0.8f));
bg.set (Pgl!catlonBounds( bounds );
bgl.addChild( bg );

TextureLoader bgTexture = new TexturelLoader("../images/sora.gif’, this);
Background background2 = new Background(bgTexture.getimage());
backgrounqz.setAﬁpl|cat|onBounds(b0unds);

bg2.addChild( background?2);

TextureLoader bgTexture3 = new TextureLoader("../images/bgwinter.jpg"”, this);
Background background3 = new Background(bgTexture3.getImage());
background3.setApplicationBounds(bounds);

bg3.addChild(background3);
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/I Light --
DirectionalLight light = new DirectionaILi?ht();
light.setDirection( new Vector3f( -0.3f, -0.5f, -1.0f ) );
light.setInfluencingBounds( bounds );
root.addChild( light );

//[Face .
faceTrans.setTranslation(
new Vector3d( 0.0, 0.0, 0.0));
Transform3D rotation = new Transform3D();
rotation.rotY( -Math.P1/5.0 );
faceTrans.mul( rotation );

I
MouseRotate behavior = new MouseRotate(transform);
transfprm.addChlId(behawog;
behavior.setSchedulingBounds(bounds);

1
MouseTranslate behavior2 = new MouseTranslate(transform);
transform.addChild(behavior2);
behavior2.setSchedulingBounds(bounds);

1

3
MouseZoom behavior3 = new MouseZoom(transform);
transform.addChild(behavior3);
behavior3.setSchedulingBounds(bounds);

root.addChild(bgl);
universe.addBranchGraph( root );

I/l Observer -- -
ViewingPlatform viewingPlatform
_ =.universe.getViewingPlatform();
viewingPlatform.setNominalViewingTransform();

I
public void itemStateChanged( ItemEvent e )

oo ee S

else if(boxW.getState()){
) Controler(2),

else if(boxB.getState 3){
) Controler(

else if(boxN.getState()){
root.detach();
branchFace .detachg;
universe.addBranchGraph( root );

if(box1.getState
( ngQdetach Q){
bg3.detach();

bgl.detach();
root.addChild( bgl );

}
else if(box2.getState
bé3.detgch ; OX

bgl.detach();
bg2.detach();
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root.addChild( bg2 );

else if(box3.getState
bél.detgch ; OX

bg2.detach();
bg3.detach();
root.addChild( bg3);

}

public void Controler(int co) {
root.detach();
branchFacel.detach(); .
FaceSetting face = new FaceSetting( 0.5, co);
face.setTransform( faceTrans );
branchFacel=new BranchGroup();
branchFacel.addChild( faceF);
transform.addChild(branchFacel);
universe.addBranchGraph( root );

}

I
public static void main( String[] args ) {

new MainFrame(new FaceViewer(), 400, 400);

) }

(17) « )

import com.sun.j3d.utils.behaviors.mouse.MouseRotate;
import com.sun.j3d.utils.behaviors.mouse.MouseZoom;
import com.sun.]3d.utils.behaviors.mouse.MouseTranslate;
import com.sun.J3d.utils.image.TextureLoader;

import java.awt.Frame; .

import com.sun.j3d.utils.universe.*;

import com.sun.j3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; .

import com.sun.j3d.utils.applet.MainFrame;

import java.io.*;

import Java.util.*;

import Javax.media.j3d.*;

import javax.vecmath.*;

import java.awt.*;

public class FaceViewer extends Applet implements ItemListener{ .
/limplements ItemListener

)
CheckboxGroup BorW = new CheckboxGroup();
CheckboxGroup BorW2 = new CheckboxGroup();
Checkbox boxB,boxW,boxY,boxN;
Checkbox box1,box2,box3;
Canvas3D canvas=new Canvas3D(null);
SimpleUniverse universe=new SimpleUniverse(canvas);

BranchGroup root=new BranchGroup();
BranchGroup bgl=new BranchGroup();
BranchGroup bg2=new BranchGroup
BranchGroup bg3=new BranchGroup

BranchGroup branchFace2=new BranchGroup
BranchGroup branchFace3=new BranchGroup

BranchGroup branchFacel=new BranchGroup§;

TransformGroup transform = new TransformGroup();
Transform3D trans = new Transform3D();

1
public FaceViewer() {
Il Virtual World - -
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setLayout(new BorderLayout());

add( universe.getCanvas(), "Center");

root.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND); 1

root.setCapability(BranchGroup.ALLOW DETACH%;
root.setCapability(BranchGroup. ALLOW_CHILDREN_WRITE);

branchFacel.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND);

branchFacel.setCapability(BranchGroup.ALLOW DETACH%;
branchFacel.setCapability(BranchGroup.ALLOW_CHILDREN_WRITE);

branchFace2.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND);

branchFace2.setCapability(BranchGroup.ALLOW DETACH%;
branchFace2.setCapability(BranchGroup.ALLOW_CHILDREN_WRITE);

branchFace3.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND);

branchFace3.setCapability(BranchGroup.ALLOW DETACH%;
branchFace3.setCapability(BranchGroup. ALLOW_CHILDREN_WRITE);

bgl.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND); I

bgl.setCapability(BranchGroup.ALLOW DETACH%;
bgl.setCapability(BranchGroup. ALLOW_CHILDREN_WRITE);

bg2.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND); I

bg2.setCapability BranchGroup.ALLOW_DETACH%;
bg2.setCapability(BranchGroup.ALLOW_CHILDREN_WRITE);

bg3.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND); I

bg3.setCapability(BranchGroup.ALLOW DETACH%;
bg3.setCapability(BranchGroup.ALLOW_CHILDREN_WRITE);

transform.setCapability(BranchGroup.ALLOW_CHILDREN_EXTEND);

transform.setCapability BranchGroup.ALLOW_DETACH%;
transform.setCapability(BranchGroup. ALLOW_CHILDREN_WRITE);

/I Scene Graph

I

I

BoundingSphere bounds = new BoundingSphere();
bounds.setRadius( 10.0 );

transform.setCapability(TransformGroup.ALLOW_TRANSFORM_READ);

transform.setCapability(TransformGroup.ALLOW_TRANSFORM_WRITE);
root.addChild(transform);

Panel p = new Panel(); 1l
p.setLayout(new GridLayout(4,1));

p.add(boxY = new Checkbox("Yello",BorW,false));
p.add(boxW = new Checkbox("Black",BorW,false));
p.add(boxB = new Checkbox("White",BorW,false));
p.add(boxN = new Checkbox "I/\I/chlng",BQrW,true));

/I true= false

add("West",p);
1 South East North Center

boxY.setForeground(Color.white);
boxW.setForeground(Color.white);
boxB.setForeground(Color.white);
boxN.setForeground(Color.white);

boxY.addltemListener(this);
boxW.addItemL jstener(this);
boxB.addltemListener(this);
boxN.addltemListener(this);
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p.setBackground(Color.black);

Panel g = new Panel(); 1l

g.add(box1 = new Checkbox("BG1",BorW2,true));
g.add(box2 = new Checkbox("BG2",BorW2,false));
g.add(box3 = new Checkbox ;

"B/ﬁS",BorWIZI,false
/I true= ’ false

add("South",q);
1 South East North Center

box1.setForeground(Color.black);
box2.setForeground(Color.black
box3.setForeground(Color.black

box2.addItemListener(this);
box3.addItemListener(this);

boxl.addItemListenergthis ;
g.setBackground(Color.white);

// Background --

Background bg = neV\;-Background(new Color3f(0.4f,0.6f,0.8f));
bg.set (Pgl!catlonBounds( bounds );
bgl.addChild( bg );

TextureLoader bgTexture = new TexturelLoader("../images/sora.gif’, this);
Background background2 = new Background(bgTexture.getimage());
backgrounqz.setAﬁpl|cat|0nBounds(bounds);

bg2.addChild( background?2 );

TextureLoader bgTexture3 = new TextureLoader("../images/bgwinter.jpg"”, this);
Background background3 = new Background(bgTexture3.getImage());
background3.setApplicationBounds(bounds);

bg3.addChild(background3);

/I Light --

directionalLight light = new DirectionalLight();
light.setDirection( new Vector3f( -0.3f, -0.5f, -1.0f ) );
light.setInfluencingBounds( bounds );
root.addChild( light );

/[Face

)

I

)

FaceSettmg face = new FaceSetting( 0.5, 1);
Transform3D faceTrans = new Transform3D();
faceTrans.setTranslation(

new Vector3d( 0.0, 0.0, 0.0));
Transform3D rotation = new Transform3D();
rotation.rotY( -Math.P1/5.0 );
faceTrans.mul( rotatlon_l);
face.setTransform( faceTrans );

FaceSetting face2 = new FaceSetting( 0.5 ,2);
face2.setTransform( faceTrans );

FaceSetting face3 = new FaceSetting( 0.5 ,3);
face3.setTransform( faceTrans );

MouseRotate behavior = new MouseRotate(transform);
transf_orm.addChlId(behawog;
behavior.setSchedulingBounds(bounds);

MouseTranslate behavior2 = new MouseTranslate(transform);
transform.addChild(behavior2);
behavior2.setSchedulingBounds(bounds);

3
MouseZoom behavior3 = new MouseZoom(transform);
transform.addChild(behavior3);
behavior3.setSchedulingBounds(bounds);

branchFacel.addChild( face );// ( 0)
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branchFace2.addChild( face2 ); 1 ( 1)
branchFace3.addChild( face3

root.addChild(bgl);

universe.addBranchGraph( root );

’

I/l Observer -- -
ViewingPlatform viewingPlatform
. =.universe.getViewingPlatform();
viewingPlatform.setNominalViewingTransform();

I
public void itemStateChanged( ItemEvent e )

|f(boxY.getState()%{ ) o
long startTime = gstem.currentTlmeMlllls();
branchFace3.detach();
branchFace2.detach();
branchFacel.detach();
transform.addChild(branchFacel);
long stopTime = System.currentTimeMillis(); . ]
1l System.out.printin("Connection time_Play" + "¥t" + (stopTime - startTime) + "¥t msecs");
System.out.println((stopTime - startTlme))){

else if(boxW.getState()){ . o
long startTime = System.currentTimeMillis();
branchFacel.detach();
branchFace3.detach();
branchFace2.detach();
transform.addChild(branchFace2);
long stopTime = System.currentTimeMillis(); . ]
1l System.out.printin("Connection time_Play" + "¥t" + (stopTime - startTime) + "¥t msecs");
System.out.println((stopTime - startTlme))){

else if(boxB.getState()){ . o
long startTime = System.currentTimeMillis();
branchFace2.detach();
branchFacel.detach();
branchFace3.detach();
transform.addChild(branchFace3);
long stopTime = System.currentTimeMillis(); . ]
1l System.out.printin("Connection time_Play" + "¥t" + (stopTime - startTime) + "¥t msecs");
System.out.printin((stopTime - startTime));

else if(boxN.getState())
branchFace2.detach();
branchFace3.detach
branchFacel.detach

if(box1l.getState
( bgzgdetach Q){
bg3.detach();

bgl.detach();
root.addChild( bgl );

else if(box2.getState
bé&detgch ; OX

bgl.detach();
bg2.detach();
root.addChild( bg2 );

}

else if(box3.getState
bél.detgch ; OX
bg2.detach();

bg3.detach();
root.addChild( bg3 );
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public static void main( String[] args)

Il
msecs");

}

}
(18)

long startTime = ystem.current‘ﬁimeMillis( ;

new MainFrame(new FaceViewer(), 400, 400);

Iong stopTime = System.currentTimeMillis();

ystem.out.printin("Connection time_Start" + "¥t" + (stopTime - startTime) + "¥t

System.out.printin((stopTime - startTime));

(16.17

import javax.media.j3d.*;
import javax.vecmath.*;

public class FaceSetting extends TransformGroup {

/**

*

public FaceSetting( double faceRadius,int n) {

if(n==

FaceBase( faceRadius ,0.2f,0.2f,0.2f,0.0f,0.0f,

if(

Face%{ase ba
addChild( base );

0.15294f, 0.01,0,3333f, 0.15294f, 0.0f);

addChild( base );

if(n==

{
Face%ase bas

)

se =
.0f,0.7f,0.5f,0.5f,0.7f,0.5f,0.5f);

new

Face%{ase base = new FaceBase( faceRadius ,0.0f, 0.0f, 0.0f,0.3333f, 0.15294f, 0.0f,0.3333f,

e = new
5?8685561855 g%ceRadius ,0.4f,0.3412f,0.258823f,0.6f,0.5412f,0.458823f,0.8f,0.7412f,0.658823f,1.0f,0.941

}

addChild( base );

FaceEye rE\t/)e = new FaceEye( faceRadius*0.2 );
Transform3D rEyeTrans = new Transform3D();
rEyeTrans.setTranslation( )
new Vector3d( faceRadius*-0.35, faceRadius*-0.12,
faceRadius*0.85) );
rEye.setTransform( rEyeTrans );
addChild( rEye );

FaceEye IEye = new FaceEye( faceRadius*0.2 );
Transform3D IEyeTrans = new Transform3D();
IEyeTrans.setTranslation( _ .
new Vector3d( faceRadius*0.35, faceRadius*-0.12,
faceRadius*0.85) );
IEye.setTransform( IEyeTrans );
addChild( IEye );

FaceNose nose = new FaceNose( faceRadius*O.SEg;
Transform3D noseOrigTrans = new Transform3D();
nose.getTransform( noseOrigTrans );
Transform3D noseTrans = new Transform3D();
noseTrans.setTransIatloné

new Vector3d( 0.0, 0.0, 0.0) );
noseTrans.mul( noseOrigTrans );
nose.setTransform( noseTrans );
addChild( nose );

FaceCap cap = new FaceCap( faceRadius*0.5 %;
Transform3D capOrigTrans = new Transform3D();
cap.getTransform( capOrigTrans );
Transform3D capTrans = new Transform3D();
capTrans.setTranslation( .

new Vector3d( 0.0, faceRadius*0.20, 0.0 ) );
capTrans.mul( capOrigTrans );
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cap.setTransform( capTrans );
ad%ChiId( cap ); (cap )

FaceTop top = new FaceTop( faceRadius*0.6 );
Transform3D topOrigTrans = new Transform3D();
top.getTransform( topOrigTrans );
Transform3D topTrans = new Transform3D();
topTrans.setTranslation( . .

new Vector3d( 0.0, faceRadius*0.09, faceRadius*0.42) );
topTrans.mul( topOrigTrans );
tczj).set_'l'ransform( topTrans);
addChild( top );

FaceMouth mouth = new FaceMouth( faceRadius*0.4 );
Transform3D mouthOrigTrans = new Transform3D();
mouth.getTransform( mouthOrigTrans );
Transform3D mouthTrans = new Transform3D();
mouthTrans.setTransIationrgZ )

new Vector3d( 0.0, faceRadius*-0.6,

faceRadius*0.71 )l_);
Transform3D mouthRotation = new Transform3D();
mouthRotation.rotX( Math.P1/8.0 );
mouthTrans.mul( mouthRotation );
mouthTrans.mul( mouthOrigTrans );
mouth.setTransform( mouthTrans );
) addChild( mouth);
}

(19) (16.17 )

import javax.media.j3d.*;
import Javax.vecmath.*;

import com.sun.JSd.utiIé.geometry.*;

public class FaceBase extends TransformGroup {
/** *

public FaceBase( double scale ,float al,float a2,float a3,float bl,float b2,float b3,float c1,float
c2,float c3,float d1,float d2,float d3) {

Sphere sphere = new Sphere( (float)scale );
agdChiI(R sphere ); P ( ) )

Appearance ap = new Appearance();
sphere.setAppearance( ap );

Material mt = new Material(
new Color3f( al, a2, a3),
new Color3f( b1, b2, b3
new Color3f( c1, c2, c3 ),
geow Color3f( di, d2, d3),

1

ap.setMaterial( mt);

Transform3D transform = new TransformSD%;
transform.setScale( new Vector3d( 1.0, 1.0, 1.
setTransform( transform );

));

}
}

(20) (16.17 )
import javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*;

public class FaceEye extends TransformGroup {

/** *

public FaceEye( double scale ) {

Sphere sphere = new Sphere( (float)scale );
agdChilcﬁ sphere ); P ( ) )

Appearance ap = new Appearance();
sphere.setAppearance( ap );

Material mt = new Material(
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new Color3f( 0.2f
new Color3f( 0.0f
new Color3f( 0.6f,
new Color3f( 1.0f
128.0f);

ap.setMaterial( mt);

TransparencyAttributes ta = new Transparenc Attributes(5
TransparencyAttributes. BLENDED, 0.75f );

ap.setTransparencyAttributes(ta );

Sphere sphere2 = new Sphere( (float)scale*0.5f );
agdChiI(P( sphere2 ); P ( ) )

Appearance ap2 = new Appearance();
s;?f?ereZ.setA[?pearance( 222 ); 0

Material mt2 = new Material(

new Color3f( 0.1f, 0.1f, 0.1f),
new Color3f( 0.0f, 0.0f, 0.0f ),
new Color3f( 0.0f, 0.0f, 0.0f),
new Color3f( 1.0f, 1.0f, 1.0f),
) 128.0f);
ap2.setMaterial( mt2 );
}
}
(21) (16.17
import javax.media.j3d.*;
import javax.vecmath.*;
import com.sun.j3d.utils.geometry.*;
public class FaceMouth extends TransformGroup {
/** *
public FaceMouth( double scale ) {
Sphere sphere = new Sphere( (float)scale );
addChiI(P( sphere );
Appearance ap = new Appearance();
sphere.setAppearance( ap );
Material mt = new Material(
new Color3f( 0.2f, 0.2f, 0.2f),
new Color3f( 0.0f, 0.0f, 0.0f),
new Color3f( 0.5f, 0.0f, 0.1f),
gew (_30Ior3f 0.5f, 0.0f, 0.1f ),

ap.setMaterial( mt);

Transform3D transform = new TransformSD(%;
transform.setScale( new Vector3d( 1.0, 0.6, 0.2) );
setTransform( transform );

) }

(22) (16.17

import javax.media.j3d.*;
import javax.vecmath.*;

import com.sun.J3d.utiIé.geometry.*;

public class FaceNose extends TransformGroup {
Ex *

public FaceNose( double scale ) {

Sphere sphere = new Sphere( (float)scale );
agdChiI(R sphere ); P ( ) )

Appearance ap = new Appearance();
sphere.setAppearance( ap );

Material mt = new Material(
new Color3f( 0.2
new Color3f( 0.0
new Color3f( 0.7
new Color3f( 0.7
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of);

ap.setMaterial( mt);

Transform3D transform = new TransformSD%;
transform.setScale( new Vector3d( 1.2, 1.0, 1.0) );
) setTransform( transform );
}

(23) (16.17 )

import com.sun.j3d.utils.image.TextureLoader;

import javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*;

import com.sun.]3d.utils.image,. TextureLoader;

import com.sun.]3d.utils.behaviors.mouse.MouseRotate;
import com.sun.j3d.utils.behaviors.mouse.MouseZoom;
import com.sun.]3d.utils.behaviors.mouse.MouseTranslate;
import com.sun.j3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; .

import com.sun.j3d.utils.applet.MainFrame;

import com.sun.j3d.utils.universe.*;

import javax.media.j3d.*;

import Javax.vecmath.*;

public class FaceCap extends TransformGroup {
Ex 3 *

public FaceCap( double scale ) {

Sphere sphere = new Sphere( (float)scale );
agdChiI(P( sphere ); P ({ ) )

Appearance ap = new Appearance();
sphere.setAppearance( ap );

Material mt = new Material(
new Color3f( 7
new Color3f( 7
new Color3f( 7
new Color3f( 7
2.0f);

—h —h —h —h
—h —h —h —h

.0f, 7.0f, 7.0
.0f, 7.0f, 7.0
.0f, 7.0f, 7.0
.0f, 7.0f, 7.0

ap.setMaterial( mt);

Transform3D transform = new TransformSD%;
transform.setScale( new Vector3d( 2.0, 2.0, 2.0) );
) setTransform( transform );
}

(24) (16.17

import com.sun.j3d.utils.image.TextureLoader;

import javax.media.j3d.*;

import javax.vecmath.*;

import com.sun.j3d.utils.geometry.*;

import com.sun.]3d.utils.image. TextureLoader;

import com.sun.]3d.utils.behaviors.mouse.MouseRotate;
import com.sun.]3d.utils.behaviors.mouse.MouseZoom);
import com.sun.]3d.utils.behaviors.mouse.MouseTranslate;
import com.sun.j3d.utils.geometry.Cylinder;

import java.applet.Applet;

import java.awt.BorderLayout;

import java.awt.event.*; )

import com.sun.j3d.utils.applet.MainFrame;

import com.sun.j3d.utils.universe.*;

public class FaceTop extends TransformGroup {

Lz *

public FaceTop( double scale ) {
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Sphere sphere = new Sphere( (float)scale );
agdChiI(R sphere ); P ({ ) )

Appearance ap = new Appearance();
sphere.setAppearance( ap );

Material mt = new Material(
new Color3f( 0.1f, 0.1f, 0.1f),
new Color3f( 0.0f, 0.0f, 0.0f ),
new Color3f( 0.0f, 0.0f, 0.0f),
Sew Color3f( 0.0f, 0.0f, 0.0f ),

)

ap.setMaterial( mt );

Transform3D transform = new TransformSD?;
transform.setScale( new Vector3d( 1.7, 0.24,1.9));
setTransform( transform );

95



Java

96



Java

97



