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7.1 3D	�=�&
3D
�.�
p size(�, 59, P3D)

n A@CBA?3D%:48
p lights()

n ��="�?.�

n draw()=;6:��<�8
p perspective()

n 1-��<.�D*9�E

3D
��#
p box(0=39)
p box(�, 59, �,7)

n � <)��/'��?�&
p sphere(��)

n � <$?�&

n 2
> noStroke() :�8

3����+D!���E
p Processing:>z/>����

� 
(0, 0, 0)

x

y
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7.2*�
������p.32�
p �
�

n ���
��CG���
n DirectX

p �
�

n Processing

p �
�

n CG����������
n OpenGL

p �
�

n 	��
�
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7.3 3DTW�47�
3DTW�47�
p �*�%`A�O\

n 3DCGTXl���%T��`
?4M^5E'G @!!

n boxZsphereZPWUHW$/
�*2W�,�<V��`$I

n B�,CUB#�-C`�V!9i

6
cdeaW&�

p pushMatrix() 
n bcfg�%6
j8.�*2k
`�(0V=>M^

n �D'Xl2+
U�L
p popMatrix()

n )<	�KQ8.�*2`"M

n pushUpopX N�VM^JU

3+
���%
p translate(tx, ty, tz)

n �*2W�61�

n )�V (width/2, height/2, 0)
V�,`ZRSI^U�F][MD

p scale(sx, sy, sz)
n �*2W#�h3�

n �,`��V��G#�

p rotateX(θx)
n x;Y_]W�:

p rotateY(θy)
n y;Y_]W�:

p rotateZ(θz)
n z;Y_]W�:
n 2+
Wrotate(θz) U�L

x

z

y

rotateZ

rotateY

rotateX
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7.4 3D
���
void setup() {

// P3D#%"�! $"!���
size(400, 400, P3D);
noLoop();

}

void draw() {
background(0);
// 
����
lights();
// ��	�
perspective();
// �����
translate(width/2, height/2, 0);
noStroke();
fill(255, 200, 200);
// �����100���
�
sphere(100);

}

// �������
float rot = 0.0;

void setup() {
size(400, 400, P3D);

}

void draw() {
background(70);
lights();
perspective();
translate(width/2, height/2, 0);
pushMatrix();

rotateY(radians(rot++));
stroke(255, 0, 0);
fill(255, 255, 0);
box(100);

popMatrix();
}
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7.5*[T^bL>��
[T^bL

p [T^bL;?dp.33e
n 3DJXOIKUd��e>��F
��TcR>+
:$53;

��[T_dp.60e
p aG\cW`cZ[T_

n !>+
:��F$�5E

p NcWIP[T_

n ��>$,d72eF$5

n )�?Y^Mbd�&�e>+


p Q^SV[T_

n ��>��F�5�
A.Dg
�(1'@89/E[T_

p YGbUK]HVd�"e

n �df#e>+
=BETcR

 �<[T^bL

p Y^Mb>��

n Y^Mbpolygon h �&�
n ��$,>Y^MbF��5E
dbeginShapeiendShapee

p �e�&�

n �h2d-1≦x≦1eg	�=*�g
-4h2d-1≦y≦1e

��0C%6�
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3

− 3
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7.6 ),%/����
// ���#���"
void setup() {
size(400, 400, P3D);

}

void draw() {
background(0);
lights();
perspective();
translate(width/2, height/2);
pushMatrix();
rotateX(radians(frameCount)/2);
rotateY(radians(frameCount));
// noFill()�!.$+0'-0*��
fill(255, 255, 0);
stroke(100, 255, 100);
// �������#������
prism3(60, 120);

popMatrix();
}

void prism3(float w, float h) {
w /= 2; h /= 2;
float g = sqrt(3) / 3.0 * w;
// ���3���
	
beginShape(QUADS);
vertex(w, -h, -g); vertex(w, h, -g);
vertex(0, h, g*2); vertex(0, -h, g*2);
vertex(0, -h, g*2); vertex(0, h, g*2);
vertex(-w, h, -g); vertex(-w, -h, -g);
vertex(-w, -h, -g); vertex(-w, h, -g);
vertex(w, h, -g); vertex(w, -h, -g);

endShape();
// ��������	
beginShape(TRIANGLES);
vertex(w, -h, -g); vertex(0, -h, g*2);
vertex(-w, -h, -g);
vertex(w, h, -g); vertex(0, h, g*2);
vertex(-w, h, -g);

endShape();
}
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7.7 ��� "	��
PImage img;  // 
�����

void setup() {
size(600, 600, P3D);
img = loadImage("earth.jpg");
img.loadPixels();

}

void draw() {
background(0);
lights(); perspective();
translate(width/2, height/2);
pushMatrix();
rotateX(radians(frameCount)/2);
rotateY(radians(frameCount));
pointSphere(200, 2, img);

popMatrix();
}

// ��� "
��	��
void pointSphere(float r, int d, PImage g) {
strokeWeight(d * 4);

// ��(lat)���(lng)� "2�%'$
for (int lat = 90 - d; lat > -90; lat -= d) {
float a = radians(lat);
int e = (int)(d / cos(a));  // ������

for (int lng = -180; lng < 180; lng += e) {

// ���������!�#��
int u = (lng + 180) * g.width / 360;
int v = (-lat + 90) * g.height / 180;
stroke(g.pixels[u + v * g.width]);

// ��&���!
��3D��#��
float b = radians(lng);
point(r * cos(a) * cos(b), r * sin(a),

r * cos(a) * sin(b));
}

}
}
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7.8 KELEPB5��
3DKEL#�
p PShape


n P3D06OBJEPB,��	!
Q2D5PShape6�3�%���R

p $7(71#�

n loadShape("H<=L
")
n shape(��)
n shape(��, x, y, z)

p /5�5��

n PShape5JADG0��S�'S
+�5��O��I@FLO"5
 *S��5)�32,0-9

n scale, rotate, getVertex �
p OBJ Loader Qver.108��R

n https://code.google.com/p
/saitoobjloader/

// ��: beethoven.zip ;C>NMPG.S
// �&53H<=L;dataH?LC4�:9

PShape model;

void setup() {
size(400, 400, P3D);
model = loadShape("beethoven.obj");
model.scale(200);

}

void draw() {
background(0, 0, 100);
lights();
pushMatrix();
translate(width/2, height/2, 0);
rotateX(PI);
rotateY(radians(frameCount));
shape(model);

popMatrix();
}
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7.9 +4<A
<A

�1) *�@�Y".KW[^Z]
\Y� JRID

n 8'T*�8�Y".KW
_beginShapeOTRIANGLES`

n �=ILN7	U/:JVE

n �T��Y>�JNUVD

�2) B��T�4C
2)
���$AcCSMDN��T
�DS1FaA4-3O#�JRID

1. � �$5
ABY92JRID
2. �$ABT�S�( (20, 60) S,Y
!MPa.@TQHS60IXWGb

3. � �$5
BAY92JaABPT�
�T?DY;&JRID

4. 5
CS��KWProcessingT��
Y0JRID_�%PIY-DNUVD`

5. � �$5
C2=CCY92JaQT
VER�$G;&JRID
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100
045cos45sin
045sin45cos

100
2010
4001

100
05.00
000.3

C

BA

(0,a,0)

(0,-a,0)

(a,0,0)(-a,0,0)

(0,0,a)

(0,0,-a)



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



7.12 ���3D������	��
p Google Poly

n poly.google.com
p Free3D

n free3d.com
p 3DModelFree.com

n www.3dmodelfree.com

p Unity�������
n assetstore.unity.com/search?q=3d&q=models&q=price:0
n OBJ��
assetstore.unity.com/packages/tools/utilities/scene-obj-exporter-22250

p SketchUp Make
n 3dwarehouse.sketchup.com
n OBJ����
��
��
sketchup-onigiri.jimdo.com/sketchup-plugins/su2objmtl/

p TurboSquid
n www.turbosquid.com

p Artist-3D.com
n artist-3d.com

p XOIO Air
n xoio-air.de

2006-2017 H. SHIOZAWA http://vilab.org

13


