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lÝ*ĺŶƄşƀźħ�ĪőŎģľĽő
¡ŶƄşƀŹƅşŀséħþľĸĢĹĽĢĻ�ŒĽĢ
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¡¶øƈĚĺÜĤĴīĻƉŕSäƈŶƄşƀŹƅşƉİő
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šƅŴžƇũĺÓŕ�ĩĻĢģīĻ

l¹�ōCgŀšƅŴžƇũ(¶
¡Óŀ#ƆŜƅųŦĽļŀ¹�ľ¾fİőŌŀŁ�Ħ

¡ŜŻƀƆ¯�ĽļŀĈ#ŁļģōķĹ¸rİőŀĦ

¡ã'�ō�hÇďŁļŀŎģľâ´İőĦ
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¡ĺĨőīĻŁğíÌĠğ.�ĠğïtĠ

lXûŕšƅŴžƇũĺwĤőgľÙĨ�Ĥő
¡��ĺâİ

¡�dĺâİ

¡vęĺâİ
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l2D (2 �) CG
¡Cgō¹�ŕâ´İőÇďħƎ �

¡Óŀ#ōÓËƊÏŀżŮƂ3

¡�¹§ŀżŮƂ3

l3DCG
¡Cgō¹�ŕâ´İőÇďħƏ �

¡��Î(ŜŻƀ)ŀżŮƂ3
¡°ŀgōÞŕżŮƂ3

¡�«ŀżŮƂ3

šƅŴžƇũ$ľ
�q»ĽƏ ��ºŕ

�Íİő
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3DCG ŀæÐ

lżŮƁƅş
¡gō�ü±oĽļŀpGŕżŮƂ3İő

lƃƅŪƁƅş
¡żŮƂ3ĭŒĴpGĦŏ��ŕ·uİő
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ƃƅŪƁƅşŀ�ĸŀ�>

lƁŘƂĽ��ŕ�uİő
¡�¹ĽļĺŁġŏĦįŋ��ŕ·uĮĹĥĩ

• ŶƁƃƅŪƁƅş

lƁŘƂũŚźľ��ŕ�uİő
¡ŠƇźĽļĺŁĳŀHĺ��ŕ·uİő

• ƁŘƂũŚźƃƅŪƁƅş
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ƁŘƂĭ

ļķĶħğƁŘƂĠƘ
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¯�ĻĒh

l¯�ľŎķĹżŲħç
Ĥő

¡żŲŀğÞĠŁ8Y�

lĒhľŎŐgħóú
ĺĨő

¡ Y�ŀ�>ľŎķ
Ĺ8Y�ebħJ3
İő
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�«ħ®ĪŒłÞŁçĤĽĢ
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�«Ħŏŀ�ŀ8Y�ħçĤő
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ƁŘƂĽ��ŕ·uİő

l°ľ�ŕfĹĹ-ŋĹNħçĤő
¡¯�1�Ł°¶´û

• ¯�ľŎőĒhħƁŘƂĭŀF�

lgŀƁŘƂĭƊ2ĨŀƁŘƂĭ
¡ĢıŒŌ°¶»ĽżŮƂĦŏ&´ĭŒő

• żŮƂŕ�ķĹŤŹžƃƇŤſƅİő

l°¶´ûŀ5WĽŤŹžƃƇŤſƅ
¡Ė_ľ�ďħĦĦő

• ƃƅŪƁƅşŵŗƇźŀZ 
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ƁŘƂũŚźľ��ŕ·uİő

l/đ�ď$ľ�¹ŕQ	İő
¡Ćbċè

• çĦĪŀƁŘƂĭŁ�ŀ 
� ŸƁŢƅƈgŀŮƇũƉŕĺĨőĵĪªŏİĽļ

• ŤŹžƃƇŤſƅŁ¡ÁĭŎŐŌçĤŀğŏĮĭĠħċæ
� ĒhíÌŀvŕzĩĽļ

� ŭŞŦūŽĺĬňĦİ

¡2ĨŀƁŘƂĭŁċèĭŒő
• żƇŤſƅŝŽŶūŽŤŦŭźľŎő2Ĩŀ9k
• °¶ŤŹžƃƇŤſƅ
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ƁŘƁŭřĻƁŘƂũŚźo

lůƃƇŰśŵħODİő
¡ ƁŘƁŭřŀĄ£

¡ ƁŘƂũŚźoŀĄ£

lůƃƇŰśŵŀë©ħ£ŋŏŒĹĢő
¡ŠƇźŀƁŘƁŧźŀ>�

• S'ŀŎģĽÇďŀ&´ľŎŐ¥ sŕĝŋő
¡ CGŘűŻƇŤſƅ�¹ŀ/��ďŀÀ×

• /�ľĦĦő�ďŁĳŀňňšŦůľýĿăő
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3DCG ¹�ŀ·u
l Ə �g²ħŦŞƁƇƅľ�
őgƈyh�Ɖŕ£ŋő

l ĳŀyh�ŀ<ĉ*ŀŮřŦ
ŶƃŚ�ĺŀÞŕ£ŋő

l ŮřŦŶƃŚ!�ľĸĢĹÞ
ŕ¤RİŒł¼»ŀ¹�ħ
kŏŒő

�����

������

ŮťũƂ¹�
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ŮťũƂ¹�Ł�ŀ­ŀĔ=

l �ĸ�ĸŀ­ŀÞŕ¤ŋő
īĻĺCgō¹�Ɔ��ŕâ
´İő

l īŀ­ŕ¹Ð(pixel)Ļìģ
l ŮťũƂ¹�ŀ·uŁ�ĸ
�ĸŀ¹ÐŀÞŕ¤ŋő�
�ĺġő
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È�Cgŀyh�ŕ£ŋő�§

l È�Cgŀ<ĉ*ħŦŞƁƇ
ƅ�ŀļŀ�ÙľâÃĭŒő
ĦíÌİő�§
¡ yh�d

• �ľƁŘƂũŚźƃƅŪƁƅş
ĺ¸ĢŏŒő

l è­ĦŏŦŞƁƇƅ�ŀŃĻ
ĸŀ¹ÐŕąĮĹ�ħçĤő
Ħ÷Ňő�§
¡ ţƅŶƁƅş�d

• �ľŶƁƃƅŪƁƅşĺ¸Ģŏ
Œő

• ƃŚůƃƇŤƅş
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3DCGŕ¶ëİőĴŋŀFÂ¿ú

l�P
¡ÕE��P

¡ë�a�P

¡�¾a�P

l°¶
¡�P

¡0P

l�-Łĝ�ĺÛķĴÅbĺOK
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[ĮĵĪ�PŀĥĭŏĢ

26



gŀF��n

l­

lÕ

l�>Õ*

lŷŞůƂ

lė
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l �Ùŕâİ

P
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Õ

l ­ŀĔ=

P
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½Õ

l Ǝ­ľŎķĹĴĵ�ĸ¤Rĭ
Œő

l Ə­ħƍ½Õ�ľġŒłƊƏ­
ŀģĶƍ­ħ¢ŐŀƎ­ŀďľ
ġő

l ½ÕŁĳŀ�ŀƍ­ľŎķĹ
Ǝĸľ*ĪŏŒő

l ½ÕŁĳŀƎĸŀ�>ľđŐ
ħ®Ģ

P
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Õ*

l ½Õ�ŀƎR­PĻQŀďľ
ġő­!�ĻƊ­PĥŎńQŁ
�ĸŀÕ*ŕg�ő

l PĻQŁÉ­

P

Q
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�>Õ*

l Õ*ŀ�É­ŀ��ħM­
ĺġŐƊŌģ��ħÑ­ĺġ
őŌŀ

l >Ĩŕ{ĸ

P

Q
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ŷŞůƂ

l �>Õ*Ħŏ�ÙŀpGŕ
9Ő6ķĴŌŀ
¡ `àÄ2iŌ�JĽu*ŀŉ

• �>
• Ďĭ |a|

¡ ĕŷŞůƂ o
• Ďĭ |o| = 0 a
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�>Õ*ŀŷŞůƂ

l M­PƊÑ­Qŀ�>Õ*ŀ
ŷŞůƂ

P

Q

a

a = PQ
 
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ŷŞůƂŀŦŜƀƇ�

l ŷŞůƂ aŕâİ�>Õ*ŀ
Ďĭŕ λ�İő (λŁS�)
¡ 1a = a
¡ 0a = o
¡ -1a

• aŀ>Ĩŕ8ÿ
¡ λ:ŦŜƀƇ

a

a

λa

λa

λ > 0

λ < 0
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ŷŞůƂŀ@

l ŷŞůƂ a, b

P

Q

a

R
b

a+b

a = PQ
 

b =QR
 

a+b = PR
 
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� Ò=

b = λ1a1 +λ2a2 ++λkak

īŀĻĨ

bŁ a1Ɗa2ƊƆƆƆƊakŀ

� Ò=

ĻĢģ
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� ³ÈĻ� j]

λ1a1 +λ2a2 ++λkak = o

�dħuŐÈĸŀħ

λ1 = λ2 == λk = 0

ŀĻĨľ
đŏŒő đŏŒĽĢ

� ³È � j]
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½Õc�Î

OP
 

= λ1a1 +λ2a2 +λ3a3

λ1a1

λ2a2

λ3a3

a1
a2

a3

O

P

­ŀ�ÙŕĀŷŞůƂŀ
� Ò=ĺâİ
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½
c�Î

OP
 

= λ1a1 +λ2a2 +λ3a3

λ1a1

λ2a2

λ3a3

a1

a2

a3

O

P

a1,a2,a3 ������
a1 = a2 = a3 =1
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c��Ļ�ÙŷŞůƂ

a1

a2

a3

O

P = x, y, z( )

xa1

ya2

za3 a1 = 1,0, 0( )
a2 = 0,1, 0( )
a3 = 0,0,1( )

OP
 

= xa1 + ya2 + za3
= x, y, z( )

OP����	(x,y,z)

�
�P��������
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Õ*

l Ǝ­P0ƊP1ŕÉ­ĻİőÕ*
¡ �>ŷŞůƂ

¡ Õ*ŀ�Åd

V = l,m,n( )

= P0P1
 

= P1 −P0

n
zz

m
yy

l
xx 000 -

=
-

=
-

P0 = (x0, y0, z0)

P1

V
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:vÎĻ^vÎ

x

y

z
x

y
z

ྑᡭ⣔ ᕥᡭ⣔
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ŷŞůƂŀ$Æ(1/3)

qq coscos vuvu =¢

u’

uu ¢=

qcosvuvu =×

u

v

q

qcosv
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( )zyx
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vvv
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ŷŞůƂŀ$Æ(2/3)

u

v

q

qcos2222 vuvuvu -+=-
�����

u - v
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ŷŞůƂŀ$Æ(3/3)

qcos2222 vuvuvu -+=-

qcosvuvu =×

( ) ( ) ( )2222

2222

2222

zzyyxx

zyx

zyx

vuvuvu

vvv

uuu

-+-+-=-

++=

++=
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( )222
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ŷŞůƂŀKÆ(1/2)
l ƎĸŀƏ �ŷŞůƂu,vŀK
ÆƈŞƄŦÆƉuĞv
¡ �>

• u,vŀ��Ļ½
İő
� :Ŀį�>(:vÎ)
� ^Ŀį�>(^vÎ)

¡ LĨĭ
• u,vŕâİM­ħ"ąĽ�>
Õ*ŕƎāĻİő`àAāg
ŀėÆ

• u,vŕŀĽİêŕθĻİőĻĨ
u

v

u�v

u

v

u�v
ྑᡭ⣔ ᕥᡭ⣔

���������
�����

u× v = u v sinθ

θ

θ
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ŷŞůƂŀKÆ(2/2)

u× v =
uy uz
vy vz

,
uz ux
vz vx

,
ux uy
vx vy

"

#

$
$

%

&

'
'

= uyvz −uzvy,uzvx −uxvz,uxvy −uyvx( )

u× v2 = uyvz −uzvy( )2 + uzvx −uxvz( )2 + uxvy −uyvx( )2

= ux
2 +uy

2 +uz
2( ) vx2 + vy2 + vz2( )− uxvx +uyvy +uzvz( )2

= u2 v2 − u ⋅v( )2 = u2 v2 − u v cosθ( )2

= u2 v2 1− cos2θ( ) = u2 v2 sin2θ
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l ­ŀĔ=

l ÕŀĔ=

P
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`ė

l ƍ½Õ�ľĽĢƏ­ľŎķĹĴ
ĵ�ĸ¤RĭŒő

l ƍ½Õ�ŀƎ­ħƍĸŀ`ė
�ľġŒłƊ½Õ!�ħīŀ
`ė�ľġő

l `ėŁĳŀ�ľġő½Õľ
ŎķĹƎĸľ*ĪŏŒő

l `ėŁİŇĹŀ�>ņ®đ
ľ�ńĹĥŐÇďŕƎĸŀĉ
*ľ*Īő

P
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ėŀ~ÕŷŞůƂĻ§ÕŷŞůƂ

ἲ⥺ࣝࢺࢡ࣋

᥋⥺ࣝࢺࢡ࣋
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�êg

l Ə­P0ƊP1ƊP2ŕĘ­Ļİő�
êg
¡ §ÕŷŞůƂ

¡ ėŀ�Åd

P2 =(x2 , y2 , z2 )

P0 =(x0 , y0 , z0 )

P1 =(x1 , y1 , z1 )

N=(a, b, c)N = a,b,c( )

= P0P1
 

´P0P2
 

= P1 −P0( )× P2 −P0( )

000

0
czbyaxd

dczbyax
---=
=+++
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ėŀ�Åd

000

0
czbyaxd

dczbyax
---=
=+++

N = a, b, c( )
P = x, y, z( )
P0 = x0, y0, z0( )

N ⋅P−N ⋅P0 = 0
N ⋅ P−P0( ) = 0

53



ĥŔŐ

54


