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13.2 3D�������
// 3D�����������
// ����������
void house(PImaeg roof)
{
// �
pushMatrix();
translate(0, -25, 0);
fill(#ffffaa);
box(100, 50, 70);
popMatrix();

// �	���
beginShape(TRIANGLES);
vertex(50, -50, 35);
vertex(50, -85, 0);
vertex(50, -50, -35);
vertex(-50, -50, 35);
vertex(-50, -85, 0);
vertex(-50, -50, -35);
endShape();

// �	
beginShape(QUAD_STRIP);
fill(#ffffff);
texture(roof);
textureMode(NORMAL);
vertex(-55, -41, 45, 0, 1);
vertex(55, -41, 45, 1, 1);  
vertex(-55, -86, 0, 0, 0);  
vertex(55, -86, 0, 1, 0);
vertex(-55, -41, -45, 0, 1);
vertex(55, -41, -45, 1, 1);
endShape();

// 
�
fill(#880000);
pushMatrix();
translate(-25, -70, -25);
box(10, 50, 10);
popMatrix();

beginShape(QUADS);
// 
fill(#4444ff);
vertex(-40, -35, 36);
vertex(-40, -15, 36);  
vertex(-20, -15, 36);  
vertex(-20, -35, 36);
vertex(-10, -35, 36);
vertex(-10, -15, 36);  
vertex(10, -15, 36);  
vertex(10, -35, 36);

// ��
fill(#883333);
vertex(20, -40, 36);
vertex(20, -5, 36);  
vertex(40, -5, 36);  
vertex(40, -40, 36);
endShape();

}
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13.3 ��B?CF:
��B?CF:Hp.54I
p EG8D��.���

n �	/$4%4.��(�2J
���,� +�	,�0�'
'�!1�,B?CF:#3

n � .
��H��+*I5��
)"'���5�	�#3

n ��<=>95��"'���
HpushMatrix / popMatrixI

7A;69@

�	
7A;69@

�	
7A;69@

�	
7A;69@

�	
7A;69@

�	
7A;69@

�	
7A;69@

pushMatrix↓ ↑popMatrix

void cone() {  // ��
pushMatrix();
beginShape(TRIANGLE_FAN);
vertex(0, -100, 0);
for (int a = 0; a <= 360; a += 10) {
float x = 100 * cos(radians(a));
float z = 100 * sin(radians(a));
vertex(x, 0, z);

}
endShape();
popMatrix();

}

void tree() {  // ��5�-&�
noStroke();
pushMatrix();
translate(0, -30, 0);
scale(0.2 , 0.7, 0.2);
fill(0, 255, 0); cone();  // ��1

popMatrix();
pushMatrix();
scale(0.1, 1, 0.1);
fill(100, 0, 0); cone(); // ��2

popMatrix();
}



13.4 )&+&-% ����
// 13.3��� )&+"&-%�����!�
PShape treeModel;

vod setup() {
size(600, 600, P3D);
treeModel = makeTreeModel();

}

PShape makeConeModel() {
// � �	"�
��(*$,"������
PShape s = createShape();
s.beginShape(TRIANGLE_FAN);
s.vertex(0, -100, 0);
for (int a = 0; a <= 360; a += 10) {

float x = 100 * cos(radians(a));
float z = 100 * sin(radians(a));
s.vertex(x, 0, z);

}
s.endShape();
return s;

}

PShape makeTreeModel() {
// �	"����#+-'��!��
PShape g = createShape(GROUP); 
PShape c1 = makeConeModel();  // ��1
c1.scale(0.2, 0.7, 0.2);
c1.translate(0, -30, 0);
c1.setFill(color(0, 255, 0));
g.addChild(c1);  // ��	���
PShape c2 = makeConeModel();  // ��2
c2.scale(0.1, 1, 0.1);
c2.setFill(color(0, 100, 0));
g.addChild(c2);  // ��	���
g.setStroke(false);
return g;

}

void draw() {
background(0); lights();
translate(width/2, height/2);
shape(treeModel);  // ���)&+ ��

}
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13.5 DJGKB
DJGKB

p BillboardO���N
��
n �(&;E=:<A/.8N�0
��8 ,+31-��*7

n �2FIFI/1-	0��8
�)5'0��*7

n !�1#4CK@9<JL��
057"4��1��M-�

// DJGKB1���L13.60�)M
// 	0��8�)$��%0@<>?H8 7
PImage tex;
PVector[] snow = new PVector[400];
PVector cam = new PVector(0, -50, 0);

void setup() {
size(600, 600, P3D);
frameRate(30);
tex = loadImage("particle.png");
textureMode(NORMAL);

for (int i = 0; i < snow.length; i++) {
snow[i] = new PVector(
random(-400, 400),
random(-1000, 0),
random(-400, 400));

}
}
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13.6 %)'+$,
�-
void draw() {
background(#000020);
// ������
float a = radians(frameCount / 2);
cam.x = 600 * cos(a);
cam.z = 600 * sin(a);
camera(cam.x, cam.y, cam.z, 

0, -200, 0, 0, 1, 0);
perspective(); lights();

noStroke(); fill(255);
box(800, 1, 800);  // �����

// %)'+$��	
for (PVector s : snow) {
pushMatrix();
translate(s.x, s.y, s.z);
// ������&!#)����
PVector v = PVector.sub(cam, s); 

// ��Ry��.���������
rotateY(atan2(v.x, v.z));
// ��Rx��.���������
float vxz = dist(0, 0, v.x, v.z);
rotateX(atan2(-v.y, vxz));

beginShape(QUADS); 
texture(tex); 
vertex(-10, -20, 0, 0, 0);
vertex( 10, -20, 0, 1, 0);
vertex( 10, 0, 0, 1, 1);
vertex(-10, 0, 0, 0, 1);
endShape();  
popMatrix();

s.y += 5;
if (s.y > 0) s.y = -1000;

}
}
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13.7 @I[�0^?1
&Ka>.�0

p w~{u�ri&K�p.87�
n w~{�o$8�\bd&K

n ylh&KaNURBS&K[Z
n ��p��j%\z�k�\� 
Ud$�YT[M$�PLd

p z�k�&K^!��p.94�
n ;��&K� z�k�f	�6
\��T�,cO[Kf2�

n C;��� B-OcDM&K
^z�k�#f�+TW:5�

p x~io��p.109�
n >.4\bRAced	�6[
�0���^|t��j\EUd

� *�<a'^([Z��F�P
��^=�^bN[�0^`^

Perlinvgn
p noise(x)

n x^��\�TW,cO\��
UdXVc_[��0�1�f2�

n Sc\�Q[vgn\�S[vgn
fx~io�6\G]V�f
�

n >./^simq}a�0^2
�\bR�3Sed�J��79�

p noise(x,y), noise(x,y,z)
n @#^�#^��\�TW`,
cO\��Ud�f2�

p noiseDatail(n)
n vgnfG]d)H#f��

"��#�random�Perlinvgn�noise�



13.8 Perlin��������
	
final int N = 40;
int [][] h = new int[N][N];
float F = 0.1;

void setup() {
size(600, 600, P3D);
frameRate(30);

for (int i = 0; i < N; i++) {
for (int j = 0; j < N; j++) {
h[i][j]
= int(noise(i * F, j * F) * 10);

}
}

}

void draw() {
background(#6080ff);
lights();

translate(width/2, height/2, 0);
rotateX(-PI/3);
rotateY(radians(frameCount));
noStroke(); 

translate(-200, 0, -200); 
scale(10);
for (int i = 0; i < N; i++) {
for (int j = 0; j < N; j++) {
pushMatrix();
translate(i, -h[i][j] / 2, j);
if (h[i][j] > 3) fill(#008000);
else if (h[i][j] > 2) fill(#909000);
else fill(#2020a0);
box(1, h[i][j], 1);
popMatrix();

}
}

}
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7.10 �%d3DCGMRPAB?$�
p MagicaVoxel ←044;

n ephtracy.github.io
n Minecraft9</8UDL\
a"��b5XO[^E

p WNLF@?
n www.metaseq.net
n ��(5+�1*�c���.=

p Art of Illusion
n www.artofillusion.org
n ���&>GV`PcJava(

p SketchUp Make
n www.sketchup.com
n ��_���9XO[^E8
2

p Blender
n www.blender.org
n -�&5R[`&C`T^M`J

p Maya / 3ds Max 76
n Autodesk!9T]
3(�
n ��:��5� 	&

n www.autodesk.co.jp/education
p Sculptris

n pixologic.com/sculptris/
n #_��9</8XO[^E

p Vue Pioneer
n www.e-onsoftware.com
n '��)��a,� R[`�b

p DAZStudio
n www.daz3d.com/get_studio
n ��V`K&?QW`IY^��

p SZAHMRPAB?

n www.tinkercad.com
n stephaneginier.com/sculptgl/
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7.11 �*lArt of Illusion
Art of Illusion
p �-

n www.artofillusion.org

n ArtOfIllusion???-Windows.exe

n � +GP_hZiaYdgNk
fgUdgNkI[`hQcgj

n Java&\dh&Lh]gShR
p �5�@�*i��.j

n yunzu.qee.jp/artofillusion/docs
/AoIManual29_J2/layout.html

n ei-www.hyogo-dai.ac.jp/
~masahiko/moin.cgi/AOI

p Processing<@0�
n OBJ��;KMR_hZ
n shape3�;�&
n 
+>4D_dOg�G"C:

�5�@_JgZ

p ��&

n �@Whe^Tg6C1�

n ��@2)k(�k�/>=…

n mQhgn→mfgUhn;fJZ
fhQgN@CGB%�;7E

p ,<XMRVb

n �,l TJ]mUniformn
n &�l TJ]mImage Mappedn

p OBJ��;@��
n m\HJen→mYhT�7�9n→
mWavefront(.obj)n

n mXMRVbGmtl;�7�9n
p OBJ��;@!�#

n AoI@'�,iKejAkOBJ;A
$�	�,iKaj?��8FE


