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+I J����B �	�.  

�� ;�	 J�+( K�	LM F8�25!��( .  

  

 � .�� ��	
� �
���� ���� �  

  ��� .(Computer Aided Design) CAD���� ����� �� �� !
 "��#$%�&� .  

  ' .�()%�!& % (Visualization)���� ����� �� �� !
 "��#$%�&� .  

  * .+,) -$./)�
 0	�1�$(# ��2 3- ��(# 4��-�5 �6$��&� �.  

  - .$(# 4��-�5����� �3 �#7!) �6& ��� !
 "��#$%$� �	
                .  

  

8 . ��	
�
9# �� "�!: "%� ���) �%!�� �$(# ;�<�3 ����) % Color CRT Monitor= >!: ��) ��� 3!�-!%�$# �3 !/<�3 �� � 	

 ��	

   

  ��� .Beam penetration'                          .Shadow mask           

  * .Plasma panels -                                 .Liquid crystal displays   
 

? . ��	
�!:�<@��-�5 �� "%���� �9�� �!��$# ��� 	�3�- �AB "(Line)�/C �:3- �3 �D# �
 ���	


 E&3 >-$@ F  

  ���.Raster Scan                                             '     .Random Scan             

  * .Raster Random Scan -                                    .Raster Scan  Random  

  

G . �	
�!/:!<�&- �� "%-H3H % (Input Devices)� ��3�- �% I-��J �C3- %��) H K-$) %L�M '!,��� �!/#!��!N�3- % �& 

	D)%H 0�3H- 0$O�: ......................  3!9) ��	�H3   

  ��� .Joystick'                  .Keyboard*                   .Z mouse-                   .Track ball   

  

P .�BJ�&3- Q!(�,  F�E�� R!:#!(�,   S���� 3- �
 �� !
 "��#$%  K-!1�&� ���&� ��	
 >-$@   

  ��� .Screen coordinate           ' .Modeling coordinate   

  * .Normalized device coordinate-                           .World coordinate   
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I .����) �%$(# �� �6T� �: ��(pixel) >�8) ���) >-$@ ������U�3- �%� !
 ��#$%�M�& !) �
 510) ��!V3- ��$(# �� 3- �3 �

$(# ��!)��  3��� � W!T��� Q	  	:- �$(# "� �640*480$(# ��!) 3- ��!V 	
X ���-$) 	:�$B �  

    

  ���.
510

8*12*480*640                                           ' .
510*12

480*640   

  

  * .
510

12*480*640            - .
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Y .��)% AB E&3 y=mx+b 4H3 �)  (Digital Differential Analyzer) DDA ��� 1|m| ≤ 	@!) �	� W$= (step) ��	
 >

��&�))�� F [!T)y,x( aa
 !# )y,x( bb

  (  

  ��� .|xx| ab −       '              .|yy| ab −   *           .|yx| ba −-        .|xy| ba −      

  

] .3$<�� 3-��!/���) AB E�(Bresenham’s Line Algorithm)��)  % E&3 �T� �� ^H�@ !) AB "_6 (27 , 16) !#  (30 , 18) >

	D) [!T�%#�# �) K	 J �&	) ��	
 �	
 ` )���aX �) �&�3 �� !: �
(  

  ��� .(28 ,16) H (29,17)                         ' .(27 ,16) H (30,18)  

  *. (28 ,17) H (29,17)                           -  .(27 ,17) H (30,18)   

  

b .�- E&3 3-��� K�mask ) ��� 0110  K-!1�&� �

 �E.

 c�� �	r =10 H )1,1()y,x( cc = 	@!) . F��H�T� H-�6 R� �
  �)

� ��1� RH3�!;� ,0!+�S  K-�-  �	
��: ��	
 -$@  

  ��� .(2 ,10) > (4,9)'                                .(1 ,10) > (2,10)          

  *. (3 ,11) > (4,11)-                                . (3 ,11) > (5,10)             

  

�e .3$<��� E�X_ALGO f)!T ��) % 0-�
�5 �  3!9) �3 4H3 ��	
 >�6& "�� ��-�  

  ��� .Scan Line Polygon Fill   

  ' .Boundary Fill       

  *.Flood Fill           

  - .DDA Fill 

 

  

  

  

  

void  X_ALGO(int  x, int y, int m, int n){ 

     if (getPixel(x,y)==n){ 

          setColor(m); 

          setPixel(x,y); 

          X_ALGO(x+1,y, m, n); 

          X_ALGO(x-1,y, m, n); 

          X_ALGO(x,y+1, m, n); 

          X_ALGO(x,y-1, m, n); 

     } 

} 
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�� .��)%� f9@ 0-�
 �5 �!��: !) >��<���!�3!/X {(x+1,y) , (x-1,y) , (x, y+1) , (x,y-1)}��) % �6T� (x,y)3$<�� >� E� 

Boundary Fill 3!9) �3) .���  f
 !# E�--���5 �U� -3$  g�3 !) f9@ A .!) 3!) 	
X f��	2�� �� 	�3$<�� F� !# --�� K-!1�&� E�

 !�#��  �  Q3$� �) A$T�� J ���-$@ �5 �=$)�  g�3 !) �  

  ��� .P'                     .G   

  * .?-                        .8        

  

  

�8.<�3 W	 3-� RGB !) 8#3$� g�3 >g�3 �(magenta)
�# � �	
 `�!: g�3 �� "%� ���&� �  

  ��� .RH B                     '.BH G                 * .GH R               -.R >GH B   

  

�? .3$<��� E�Linear soft fillh# ����� ���!% �� Boundary fill
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��� .)y,x(T).s,s(S).y,x(T ffyxff −−                     '       .)y,x(T).s,s(S).y,x(T ffyxff −−  
  

* .)y,x(T).s,s(S).y,x(T ffyxff −−−−-                           .)y,x(T).s,s(S).y,x(T ffyxff −−  

  

�P.�� ��	
� �
�&� �&3-!��  

  ���.)ss,ss(S)s,s(S).s,s(S
21212211 yyxxyxyx ××='      .)ss,ss(S)s,s(S).s,s(S

21212211 yyxxyxyx ++=     

    

  * .)s2s,ss2(S)s,s(S).s,s(S
21212211 yyxxyxyx ++=-     .)ss2,s2s(S)s,s(S).s,s(S

21212211 yyxxyxyx ++=  
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�I. �:�$B �AT� Eۀ p(x,y)T� W$2 �3 _6 )y,(xp ccc� ۀ (� ��	�
4

ΠlLl  �/C3-#!�:- 0�3H- �	.# E��&� ��	
�U� -3$  f�  

  ��� .)y,x(T)
4

)R(,-yT(-x cc

Π'                    .)y,x(T)
4

)R(,-yT(-x cc −−
Π

   
  

  * .)y,x(T)
4

y)R(T(x, −−
Π-                         .)y,x(T)

4
)R(y,T(x cccc −−

Π         

  

�Y .3$<�� m.=�)� E�Cohen–Sutherland Line Clipping�j
5 ��4 ۀ< ��) (5,5)H (25,30) K!<�J 	@!) ��)% AB 

{B=(27,20) , A=(4,35)} AB >code (A) H code(B)#�# �) ��	
 �	
 `  
  

  ��� .code(B)= 0010, code(A)=1001       ' .code(B)= 1110, code(A)=1000  

  

  * .code(B)= 0110, code(A)=1000                       -. code(B)= 0110, code(A)=1010  

  

�] .� K�j
5 ���%  (Window) f !@ CH�B Q!Mn=��� �Lo�  %� Q3$� �) � �!) Q!(�,  { })5,5(),1,1(  	@!)H :�$,)� E

� [!T���j
5 �) �3 K�j
5 Fۀ!�� f)!� � ;(Viewport)Q!(�,  !) { })4,10(),2,2(:- W!T���  ���) E%T� 6� (3,3)�- �� �!% 

D��H��- �) �!%!�� �� �6T� �X ;% �	 J 	:�$B �&	)  

  ��� .(3, 6)      

  '.(3,4)   

  *.(3,2)   

  -.(6, 3)       
 

 

  

  

  

  

�b .��)%�T# �0-�
 E(Splitting) �DLp	
X "� !) �!/�!%� �3�-�) 4H3 �) �% (Vector method)�T# f�M >�!) E� �/C3- 	

 ��	
�� Q3$� W !��-�  

  ���. 1E                '. 2E          

  *. 3E                   -. 4E  

  

8e .3$<�� ��	
�� E����) �% AB 4�) (Line Clipping) ���	@!) �  

  ���.Liang-Sutherland'                              .Nicholl-Lee-Nicholl 

  * .Lian-Barsky                      -                   .Suterland-Hodgeman        

)0,2,0(E)0,0,3(E

)0,2,0(E)0,1,1(E

)1,1,1(E)0,0,1(E

65

43

21

−=−=

=−=

==

     

                  

)yw,xw(• 

maxxw minxw 

maxyw 

minyw 

)yv,xv(• 

maxxv minxv 

maxyv 

minyv 

Window Coordinate VeiwPort Coordinate 
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8� . ��	
�� -3�$  �� "���) �%!: EB %�) ��)
�
 �!: %�) ��((Bezier Curves)�� ���&� �  

WH� -3$  :
�
 ��) ���) �%=!T� �M$�j  �3��9# �
 %  � '	�  ;@$5 3- 	
@!) (Convex Hull)�� 3��� �� �-�.  

�H- -3$  :
�
 ��) �r!��2 �  3$.M !/��� H �	�)� [!T� �� �	

 .  

�$& -3$  :
�
 ��) ��D# f)!� ����) E%!N� %	D) �& %H3 E&3 H �: �!%	D) �& %(Surface)  �	@!) .  

  ���.'                �H-H WH� .*                     �$&H �H- .-               �$&H WH� .-3$  �&�:  

  

ss .!D -_�
�
  ��� �3!5 �� "�<) �U�3- �3 ����	:  

1u0,dcubuau)u(p 23 ≤≤+++=  
 0H3- 4H3 t!&��)�)!� �: � �(Hermite interpolation)��) %-!D  _�� � >�HM��&� ��	
  



















=



















+

+

1k

k

1k

k

H

Dp

Dp

p

p

.M

d

c

b

a

  

  

  ���.

1

H

0123

0100

1111

1000

M

−



















=            '                          .



















=

0123

0100

1111

1000

MH             

  

  

  *.

1

H

0001

0100

1233

1122

M

−



















−−−

−

=-                              .



















−−−

−

=

0001

0100

1233

1122

MH   

  

8? .��)%� �L�C 	
X %!�+��) � F(Bernstein Polynomicals)�� �6)�3 ��	
 ���&� �  

  ���          .nk1)u(uBEZ)u(BEZ)u1()u(BEZ 1n,1k1n,kn,k <<+−= −−−       

  '         .nk1)u1(uBEZ)u(BEZ)u1()u(BEZ 1n,1k1n,kn,k <<−+−= −−−    

  *       .nk1)u(uBEZ)u(BEZ)u1()u(BEZ 1n,1k1n,kn,k <<−−= −−−                             

  -        .nk1)u1(uBEZ)u(BEZ)u1()u(BEZ 1n,1k1n,kn,k <<−−−= −−−            
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8G .
�
  3-�!: % )�&� �n�F (B-Spline Curves)��) >%!5 u)!# ��(Blending) � �6)�3 ��	
 ���&� 3����) �  

��� .0)u(B
n

0k

d,k =∑
=

          ' .n

k

n

0k

d,k log)u(B =∑
=

*         .1)u(B
n

0k

d,k =∑
=

      -      .1)u(B
n

0k

d,k −=∑
=

             

  

8P .-3$  3-
�
  �!: % )S n�&��F)B-Spline Curves (�� ��	
� �
�&� ALv�  

  ��� .��)% �: n+1���

 �6T� �
�
  �&� �)  t!n+1  u)!#  Blending  ��B!& �-$@ .  

  ' .
�
 �) �n�&� ��	�)� �6T� �� ! H�� F��  �-3w�       .  

  * .
�
 �!: %�) ��!B ��!2 ��
�
  �� �!: %) �n�&� �	
��: F.  

  - .
� �!: %) �n�&� � '	�  ;@$5 3- F(Convex Hull)	
��: -$B [!T� �M$�j  .  

  

8I .��)% E&3 �
�
  "��) ��.D9  � (Cubic Bezier Curve)�U# 4H3 �) ��(Subdividing)���

 �6T� 3!/X !) � �!vJ 

 K	


3210 P,P,P,P��) �6)�3 ��	
 >%�U# �� f�!2 [!T� ��� ��  ���	@!)   

  ��� .)PP(
2

1
P 312,2 +='                               .)PP4P(

4

1
P 3211,2 ++=      

  * .)PP4P(
4

1
P 2102,1 ++=-                         .)PP(

2

1
P 101,1 +=      

  

8Y . �� 3$U
 OctreeX ����  

  ��� .B-Spline'          .Convex Hull*         .Hierarchical tree structures -           .Koch Curve  
 

8] . W!�
��f)!T �3�- %	
X !5 	
�!�: ��  ��	@!)   

��� .8                      

  ' .?       

  * .G               

  - .)�!/� ��  

  

  

8b .���/ ��!B F���&� ��	
 !: W!�
�� �  

  ��� .91#�'                                        7!) x$pH H " .L)!��L�� 3��)� !) E&3 ��&	�(Euclidean) 

  * .	
�!�: -$B%(self similarity)                 -           .	D) H-% 0-$)   
  

?e .!: �M$�j  y�) 3-%�Hz �!(Julia set)��) % u)!# 2z)z(f =T� �O�!
X _6 0z u)!# ��# �3 f

 �.&!�  � !) E 0	@ 3����)

 �	
���@ �� "�� A� �6T� �@$��& > �0z �6T� ��& �) (0,0)��)  %�Hz �M$�j  ��-$) 	:�$B >!  

  ��� .1|z| >'                   .1|z| <           *           .1|z| =-                         .1|z| −=                   
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�PP�4� �Q��8RPPP2  

S�	 �
T(:  

� : L��UV
 �8L @�A�  ,X5�I J5�5 Y�
D @�A� .  

� : @�A� �H �!
BZ/��	 J�+(  �I
B.  

� : L� \�B 7B 7� ��!�] !5X5�I J5�5 Y�
D @�A�  , UV
X�	 ^�R_� @"� @�A�  55��.  
  

� .3$<���  �6T� E���!�(Midpoint)��) �3 %) E&3 �N� �
�  �) (0,0)!: ^!D@ H  %xrH yrL�# > �� � !��) H K-�
 f% f !
 

��)%$
) 0J ���      �	  

  

8 .g�3 WH	C 4H3(Color Lookup Table) �: �) �3 �!l  K���:- x�@ �     �	  

  

? .!/@H3% Text Clipping��) H K-�- x�@ �3 %�: ��!l  "���) �      �	  

  

G .�#! �!: i%	.# � t!9D�� f(Reflection)�: W$2 �3  �� -3�$  �� "�$
) ����      �	  

��� . 3$� X'        . 3$� Y*         . ABy=x-         . Q!(�,  �	.   

  

P .n�&� !�)�F (Beta Spline):- x�@ f !
 3$6) �3 ��:� H 	�L�� ��) �) �.�� �3 0J �n�&� �F(B-Spline)

 �
{ ��	  

  

  

I . 4H3 �	�)�t$9D  u)!#�M$�j  E&3 R��) �3   u)!# E&3 R��) i�& H K-�- x�@ !��Hz R!:)()( zzzf −= 1λ� !��)  R�

 4H3 �)t$9D  u)!#	���$
)  .           

  

  

  

  

  

  

  

  

  

  

  


