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n translate(), scale(), 
rotate{X,Y,Z}(), camera()
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8.8*��������p.37	
translate scale

draw

rotate
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p Processing�����
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translate(0, 100, 300); // M1
scale(2, 2, 2); // M2
rotateZ(PI/6); // M3
// ��	�…
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8.10 ����1��Hp.54I
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p pushMatrix()
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8.12 */4#3'�	�

�����


p camera(eyeX, eyeY, eyeZ, 
centerX, centerY, centerZ, 
upX, upY, upZ) 
n eye: %-05��6��
n center7 %-0����
n up7 ����"��,&)2
n .(13'�	 !������

p Processing�(+$2)
n camera()
n camera(width/2, height/2, 

sqrt(3)*height/2, width/2, 
height/2, 0, 0, 1, 0)

��

��5eye6

���5center6

up
5Processing
������6

!"#$% =
1 0 0 − ⁄+,-.ℎ 2
0 1 0 − ⁄ℎ1,2ℎ. 2
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0 0 0 1
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8.13 #.47
47

�1) �M_jYfbV�0DG=S
��M�;L(<KC;

n camera6�>1E^elWkY
��V0	m!"#$%nH&DKC;

n CSLo8M)�HMd[gkY

��m!&'($)nV"PKC;
n �/V��Dod[h^el��
!"#$% !&'($) V"PoboxM�
 V3$� *L��DKC;

n !�oA4i`l\%+H��
�2) 2�M��mboxKJnV�;o
'�M��QalXKJV,O

'GT_jYfbV��DKC;

n �1�H9I:KJNZc
n �5KJ
?VFATIR;

// 9W:I�@�
void setup() {

size(500, 400, P3D);
noLoop();

}

void draw() {
background(0); lights();
perspective();
camera(0, 0, 300, 0, 0, 0, 0, 1, 0);
printCamera();  // ← BU>]k\
rotateY(PI/6); 
fill(#ff5050); noStroke();
pushMatrix();

translate(-10, -30, 0);
rotateZ(-PI/4);
box(200, 50, 50);

popMatrix();
pushMatrix();

translate(0, 50, 0);
box(50, 150, 50);  // ← 8

popMatrix();
}

(0,0,300)→(0,0,0)
KMH3-N-z�
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n X→Z→XU !$8?>LR)
n �,412HCRPU XYX, XZX, 

YXY, YZY, ZXZ, ZYZ, XYZ, 
XZY, YXZ, YZX, ZXY, ZYX
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p OGMAB8�*��

2006-2018 H. SHIOZAWA http://vilab.org

15

! U �*+8��J@FN
" U �*-

224 # =
0 −!' !(
!' 0 −!)
−!( !) 0

*+×+ = - + sin " # + 1 − cos " #5

* =
0

*+×+ 0
0

0 0 0 1

"���8��8�*'	S313T

� ��6:
�.3<5
0�7(/

ORN

IED
KR

x

y z



8.15 �+eX\aQ`T��G�

0"E 0"FLOR[]_aS

p camera3�G��
n ��G�� !, #, $ P0"8M
.@��	F��

2006-2018 H. SHIOZAWA http://vilab.org

16

% = ' + !)*+, .⃗ + #)*+, / + $)*+, 0⃗

!, #, $

0)

F

_a^W
��(

0"��(G
��YSV^

E

�"

/
.⃗

0⃗

��:P->
YSV^

0"

��G��

 0" 3

O

J?d0"��(G!, #, $2P->
�/%���YSV^ .⃗, /, 0⃗ P�KO

0⃗ = −EF
EF

.⃗ = 3×0⃗
3×0⃗ / = 0⃗×.⃗

0"��(G	 !)*+,, #)*+,, $)*+, Hd

0"8M .⃗, /, 0⃗ P41$#N5E=C!A@
�*P&>GDd��9�N'B

�6F%�>O�YSV^

b�GZaUIc<G,�P 7 E7;
b�M8G�1P->c

!
#
$

=
89
8:
8;

+
.9 /9 09
.: /: 0:
.; /; 0;

!)*+,
#)*+,
$)*+,



8.16 
"VMORIQK��?��S 3T

2006-2018 H. SHIOZAWA http://vilab.org

17

!" !# !$
%" %# %$
&" &# &$

'
(
)
−

+"
+#
+$

=
!" !# !$
%" %# %$
&" &# &$

!" %" &"
!# %# &#
!$ %$ &$

'-./0
(-./0
)-./0

'-./0
(-./0
)-./0
1

=
!" !# !$ 0
%" %# %$ 0
&" &# &$ 0
0 0 0 1

1 0 0 −+"
0 1 0 −+#
0 0 1 −+$
0 0 0 1

'
(
)
1

=
!" !# !$ −!"+" − !#+# − !$+$
%" %# %$ −%"+" − %#+# − %$+$
&" &# &$ −&"+" − &#+# − &$+$
0 0 0 1

'
(
)
1

3 H�*68�U�'>�1D 4 ?#<	H�F�/8&!#	 45H�4E
'
(
)

−
+"
+#
+$

=
!" %" &"
!# %# &#
!$ %$ &$

'-./0
(-./0
)-./0

=
!⃗ 7 !⃗ !⃗ 7 % !⃗ 7 &⃗
% 7 !⃗ % 7 % % 7 &⃗
&⃗ 7 !⃗ &⃗ 7 % &⃗ 7 &⃗

'-./0
(-./0
)-./0

=
1 0 0
0 1 0
0 0 1

'-./0
(-./0
)-./0

=
'-./0
(-./0
)-./0

�$����NJLPH�A8
#	@+��#	,<%GFU
�@&!#	<(#	2�6.

!⃗, %⃗, &⃗@�.>��7E?;
�=ENJLP�?��@0

����;B<C=07<U#	)�29-./0;-E
4:; = 459:85<2�1E


