
ÄÝÑØßÈÃÙÒ¾ÊÂÆ�

bãã#äÆÕßÆÅÀßÌ¾ÝÃ��



B�«qX�

.©��«(v3§�
B�·��t¡¹�

TÞ_kàk�áÞ�à(v3á�

B��

(�
{�� ¢«²²�
à3WsgªB�¼|�á�

e0¼��¶�¨ ¹¨
ÌßÈ��(�©¹� �¸9������

�k3r��¼µ¨ª�£�
�}�:P¼�Y�ª���

%[qX«�
3Wsg�

2 



(�
{��

�«<�.©�¨�� �«<¼(��£¨��

3 



ÔÊÏ�E«	S�

������ ��

%[�^a¥�
àÔÊÏ�Eá�

3�(�
§µ�
�4¼�i]ª'� º�

B�·��t�¹�

4 



�4¼�i]ª'��¡£¨��

�4«'��K�]«¨�� �4«'���i]«¨��

5 



�To«r�àGouraud Shadingá�

(R0, G0, B0)

(R1, G1, B1)

(R2, G2, B2)

(R, G, B)

6 

(v3��«o¼�T«o�
·k3r�ª¶¸N´¹�



�To«O,�

7 

�T¼�C ¹ ¯¦«PkÓÂÍÛ¼�8�¦�T«PkÓÂÍÛ¼N´¹�

�«PkÓÂÍÛ�
�«PkÓÂÍÛ�

�T«PkÓÂÍÛ� �T«PkÓÂÍÛ¼
�¤¦�4��¼p��



�T«PkÓÂÍÛ«d��

�¦«�Tª¥�¦�

PkÓÂÍÛ¼Ju� ¹�

�¦«�ª¥�¦�

�«PkÓÂÍÛ¼¢«�¼F8 ¹��«�TÓÂÍÛª�d ¹�

�¦«�Tª¥�¦�

PkÓÂÍÛ¼0ª ¹�

�¦«�ª¥�¦�

PkÓÂÍÛ¼N´¹�

8 



o¼r� ¹$�«!�T�

9 

! Ï¿Ù¿Í�R)�¦�²�$���¹�
! U
¨mA¨«%[��ªU
«m�«o�
ª�³�¹$���¹�

! ÔÊÏ�E�+�ªwR�º©�$���¹�

�������������
����	

�������������	



ÔÊÏ�E�wR�º©�$��

+�ªwR�º¦�©�� D5 ¹hE�

10 



Pk«r�àPhong Shadingá�

�T«PkÓÂÍÛ¼k3
r��¦��«PkÓÂÍ
Û¼N´â¢º¼�¤¦Z
g�¨ª�4��¼p��

11 



ÒÁÝ«?P«V7�

! ÃßÜß«?Pª��¹!�T¬wR�º¹�
! xd@����¹�

! ���-8�¼ËÂÆÉ×¨�¦ÔÊÑÝÃ ¹ 
! GPU«Zg�¨«�4xdHn¼Y�¹�

12 

�������
����	�



ÆÕßÇÅÀßÌ¾ÝÃ§�©�3W�

13 

�T«Pk���?�¼��¦�²�£´ª�4�'��©��

�«3W©·QW«�4����



�T¼�C ¹ÌßÈF~�

14 

�� �T� �Pk�

S1� P0� P2� P3� NS1�
S2� P0� P3� P1� NS2�
S3� P0� P1� P2� NS3�

�ÌßÈà�TÚÆÍ32á�
P0�

P1�

NS3�

P2�

S3�

S1�

S2�

�C ¹�T�

�T� �TPk�

P0� NP0�

P1� NP1�

P2� NP2�

P3� NP3�

�TÌßÈ�

�d�

NS1� P3�

NS2�



ÖÊÅØ(j)«'3ª¶¹3WqX�

��������	� ���� ��


������ �����������!

15 



�T\�¨�\��

0 1 2 3 4

5 6 7 8 9

0
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

0

3
4

5

6
78

9

10

11
12 13

14

15
0 1

2
3

4
5 6

7 8

9

20
21

22
23

24
25 26

27 28

29

19 18
16

17 14
15

12

13

10

11

1
2

16 



r�?P�

! Ð¿ÚÎ½r��
! >�1Gª¶¹r� 
! �`1Gª¶¹r��

17 

°±���



Ð¿ÚÎ½r��

! �K�«k3r�¼p� 
! �T«o²£¬Pk¼_k�§k3r� ¹ 
! ¢«6âM/k�§k3r� ¹�

! �«r�¬&�xdª¶¸p��¨�§�¹�

18 

( ) ( ) ( ) ( )
( ) ( ) ( )

( )

( )

( ) tt
xx
xx

t

tt
yy
yy

t

tt
yy
yy

t

yxyxyx
yxyxyxyx

rl
lr

l

rbtrrbr
rbrt

rb
r

lltllbl
lblt

lb
l

rrll

lblblblblblbrtrtrtltltlt

CCC

CCC

CCC

PPP
PPPP

+−=
−

−
=

+−=
−

−
=

+−=
−

−
=

===

====

1,

1,

1,

,,,,,
,,,,,,,Plt, Clt

Prt, Crt

Plb, Clb
Prb, Crb

Pl, Cl Pr, Cr

tl
tr

t P, C



x

y

O

u

v

x

y

u

v

P�

P�

P�

P

(x, y)

P�

! P «�u, v ¼z¨ ¹1Gfª��¹�l�(u, v) 
¼N´¹�

>�1Gf®«';�

( )
( )

( )
( )vv

uu

yx
yx
,
,

1,0
0,1

02

01

=−=

=−=

=

=

PPv
PPu

y
x

19 



! (u, v) ¼�¤¦�C0,C1,C2 ¼r��âC ¼N´¹�

C�

C�

C�

C

u

v

u, v «d�¨r��

20 

( ) ( )
( ) 210

00201

1 CCC
CCCCCC

vuvu
vu

++−−=

+−+−=

C0,C1,C2: ��Tª��¹o�
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xx+ yy+O = uu+ vv+P0
= x 1,0( )+ y 0,1( )
= u xu, yu( )+ v xv, yv( )+ x0, y0( )

x = u xu + v xv + x0
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