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x y z

a 0 0 0

b 1 0 0

c 1 0 1

d 0 0 1

e 0 1 0

f 1 1 0

g 1 1 1

h 0 1 1
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V1 ⇥V2 = (dx1, dy1, 0)⇥ (dx2, dy2, 0) =
�
0, 0, dx1dy2 � dx2dy1

�

dx1dy2 � dx2dy1

8
<

:

> 0
= 0
< 0

：表を向いている

：裏を向いている
：つぶれている（見えない）����


V2 = P2 �P0 = (dx2, dy2, 0)

V1 = P1 �P0 = (dx1, dy1, 0)

P0

P1

P2

V1

V2



!" − !$ × !& − !$
= 5 − 1, 5 − 3 × 2 − 1, 7 − 3
= 4, 2 × 1, 4
= 0, 0, 4 0 4 − 2 0 1
= 0, 0, 14
!1 − !2 × !3 − !2
= 7 − 3, 6 − 2 × 7 − 3, 1 − 2
= 4, 4 × 4,−1
= 0, 0, 4 0 −1 − 4 0 4
= 0, 0, −20
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� P1 P2 P3
� P4 P5 P6
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x y

P1 1 3

P2 5 5

P3 2 7

P4 3 2

P5 7 6

P6 7 1
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¡ Warnock ��!� ��
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¡ Watkins ��!� ��
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¡ Edwin Catmull
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¡ Warnock ��% $!#
• Dr. John E. Warnock – 1982 
� Adobe ��
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x0 x1

y

BEGIN

x← x0

(x, y) �
����

x←x + 1

x < x1

END

Y

N

x←x0

x←x+1 x←x+1

���
���x�����z�����



x����z��
� (1)

BEGIN

dx← x1 – x0
dz← z1 – z0

1

dz > 0
Y

N m← dz / dx

m← (dz – dx + 1) / dx (x0, z0)

(x1, z1)
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x1 > x0���
�x1 < x0���	
�	����



x��

z���� (2)

x← x0
z← z0
e← –dx

e > 0
Y

N
z← z + 1
e← e – 2dx

x← x + 1

1

3

z← z + m
e← 2(dz – m dx)

2

2

x < x1

END

3
Y

N
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l dbuffer[y][x] "$-���#
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 (x, y) #����
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z < dbuffer[y][x]
Y

N dbuffer[y][x] ← z

END

BEGIN

(x, y) "
(	�

z$��
#��

l ����� z < dbuffer[y][x] 
!%-�#��"���*+
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