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� .� ����	
���
�
�� ����� �� ��� ��� ��� � �� �PHIGS
�� �� �
 ��� ���   

  !"� .Structure                                                   #   .Library   

  $ .Object                                                          � .Color Model   

  

% .��&�� ���� ����'��( )(Structures)��( *�
 +,& �� ���'��( �-.��
 �/0/(� � 1��2 3��4
 �� ����
 �� 5� �


 �'6�7�8���� ���   

  !"�.Inserting Structure Elements#                         .Deleting Structure Elements   

  $ .Replacing  Structure Elements                         � .���
 �( ��             .  

  

9 .� 1�:;
 1��2 <'6�7�8� ���=��> �� �� User Dialogue �� ����� ?�� �@� ?(� �������&   

  !"� .Minimizing memorization                    # .Backup and Error Handling   

  $ .Consistency                                                � .Feedback     

  

A. �B& �'(� ���CDB
 � Input Device ��E/�� F�� PICK� � ?0  

   !"� .� #�G'���7@��� �                              �B
   # .��&� �� �'�� ����   

   $ .�� �;"H
 #�G'����I. �                           �     � .��&�0;. �.�I'G
 ���'(� ��  

  

J.  <��� K�I'G
 ���'(� ��(Homogeneous Coordinate)�4& �( ���& F�LC� M����
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Q .���4& �( <��� K�I'G
 ���'(� ��-. F���& 1�3 N�C
 � R�(Scaling)LC� ۀ (x,y,z)����� �& ۀ )s,s,s( zyxLC� �& ?-0� ۀ 
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V .�-. 1��2 �� ���;'(� 1�W"�� N���& ����� ��I. )��4& �( ����� �,;O �� ��4& �� )�  F��� �&��. ?
  � ���&   

  !"� .Projection Transformations  and Viewing                  #         .Viewing Transformation  

  $ .Master Transformation�                                                             .Workstation Transformation 

 

X ..�.�,O Y�P�-. ��I. K�I'G
 N��4& �( ����� � ���� �,;O �� )��4& �� )� ?(� 1��2 F  

  �!". Viewing Coordinate→Projection Coordinate→ World Coordinate → Divice Coordinate  Master Coordinate →    

  #.World Coordinate → Master Coordinate → Divice Coordinate   Viewing Coordinate→Projection Coordinate→   

  $.World Coordinate → Divice Coordinate→ Viewing Coordinate → Projection Coordinate   Master Coordinate→  

  �.World Coordinate → Viewing Coordinate → Projection Coordinate → Divice Coordinate  Master Coordinate→    
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�Z .� +,& ����4& �( �� (Three-Dimensional viewing)LC� M��2 [G\
 ���4& Fۀ� ]��
 � �(View Reference 

Point)P;O �& ���� ����ۀ � &� � �(view plane)
��2 F�� *���� �� 5��& ��7 K��O �� ��  

  !"�  .����4
 ^\� )��� ��
 <����7 .  

  # .�����'(�� �� NE� �& ���� ��
 _6� L� 4�
 <����7 .  

  $ .�'(���� �����& M��2 [G\
 �& ��� ����& 1�� �& � 3�& �& �(view up refer)4
 �
 <����7     .  

  � .�'(���� �����& M��2 [G\
 �& ��� ����& 1�� �& �`�� �& �� <(view down refer)4
 �
 <����7 . 

  

�� .
��2 ����:��� �� 5� Projection)�I.��4&�� �� ?(� �& �I. �� ��
b��4& �( �� (���I. K�I'G
 F��� �� �� 

�'(���� ����	
 �� �DC� �& ����� d�D� �� �C� 1�� �& eD�I. ]��
 � �(View Reference Point)e,;O �& � � �(View 

Plane)
 ?(�& F�b � �  

  !"� .Perspective Projection                                  # .Parallel Projection   

  $ .Serial Projection                                            � .Parallel Perspective Projection   

  

�% .�-. 1��2 ��&�� NE��
 M�\� ��  N�  ��� 

  !"� .Perspective Projection      

  # .Parallel Projection     

  $ .Serial Projection  

  � .# � !"� ����
. 

 

 

 

 

 

 

  

  

 

  

�9 .�� ^	= +,&���� ���� *�
�� �(Normalized View Volumes)��& F� ��> �& Ff�& N,
 M��2 ������'(�� ?"�:( 

�� *��4
�� ^	= 5�
 ���;'(� ��� *�
�� �� F���7 W
�� ?�f�� <�C
 �� ��:��� �& �0�� �� ��� ?0  

  !"� .�W6���> �� K�-(�,
 ?��( )� K�-(�,
 f�� M�� ������'(� _             

  # .6�I
 �86�= )��2��> �� ��
 _����� �,;O  �� �� g�� *���  ?�"��'
 �  

  $ .�W6���> �� ?��( )�D� _���7 ��  

  � .6�I
 �86�= )��2��> �� �D� _���7 ��  
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�A .��&�f�&  <��� K�I'G
 ��  (Clipping in Homogeneous Coordinates)
��2�� L&��� �� 5�,O ��  ?(� P  )
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�J.LCۀ� (x,y,z)4/h �B� PD( N��� ����'
���� �& �� �,;O � A FB FC � D
 ���7�� F���& .....  

  !"�. 0DCzByAx >+++                              #.0DCzByAx <+++                    

  $. 0DCzByAx =+++                                   �.0DCzByAx >=+++                    

  

�Q . f��-z�6�&(Z-buffer)��& �G\. �`�
 i�D( [� (Visible-Surface Detection)
��2 *��4
 ��:��� �� 5�� � �

 ?(�  

  !"� .Scan-Line              # .Depth-Sorting $          .Depth-Buffer�              .Line-Buffer    

  

�T .W7 1��2� f�� ���
�� �BScan-Line ��& �G\. �`�
�� i�D( [�,O � ?(� P  

  !"� .����& f�� <���� �;G
 i�D( M��2 M���I. �
 ��E& ����� .  

  # .�����"� L0& f�� <��'���& �2 ?(� � N��� M��2�� �4/h �B� 5�
 ���;'(� ����7              .  

  $ .
 f����� F<E(� L� �� �2 M�Bj��� F��� �E��� �� ��� ��4/h �B� �
 ]Dk �� L� Mb �2 �& �B2 ���4. ���� <�e 

`�
���
 M�,'
� ���� .  

  � .���
 �( ��.  

 

�V .� i���G\. +,&�� �� R�E4�� l�� 1��2 F��`�
 i�D( [�(Visible-Surface Detection)�4.�
 !��B2    

"     'k� �
��B��� �& �� � �B��
 ��B\��� PD( 5�"�� W/6 PD( 5� F ��� ���� )�( 5�� Y�� ����\� �
 ���� M�0�� 5� 

B2�  ^� 5highlight � �bright spot':� �� �4
 �
 �� <�& �B�^"  

  !"� .Specular Reflection               #                       .Diffuse Reflection   

  $ .Depth Reflection�                                             .Special Reflection   
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�X .6�;� ���
 ��� ?(Transparency)W7 1��2 �,O �B� P��?0    

  !"� ./2 ��D&� �5 ^� Fn�;� PD( \&�.��& �������  ^� � ���� ����� �� �
 ��	��B2 .  

  # . �& L-.�
 ^:(���� �����'0& �:B. �$���� �;�6ۀ &� ��� PD( ?                      . 

  $ .& ��� K3�= �'\���������� �� �\&�.��& o��� FPD( ?\� �� ����
 �
 ��	���\.  

  � .'k���� �& ��� � �n�;� PD( 5&�. ���
 �\G& ��� �
 UE4B
 Mb �� ���\.  
  

%Z .��&�,I. ���
 ��� K�� P�����'�p �D���( F��� ^'0�6��7 �E� �� ���C
 �2 �	'0� *��� 5����D� N0E�8B. �� � ^


�
 ���;'(� F�B2 ��BB2  .B,B
���
 q(�� � 1��2 L(�. ��'�� ]&��. �� 5�O�.��
 !� ��\)IK�� (Intensity)��� � � )V 

"����� r�'� � ?(� α � γ��� K�IG\
 �&�(�� ���;'(� ���
 ��\�6��7 ^'0�E��'0& � ����   

  !"� .γα= VI    # .γ+α= VI             $ .γ+= α

VlogI           �  .γ+= α

Vlog2I  
  

%� . 1��2��:��� �� 5� Polygon-Rendering � ���(� ���( � ]
� ���&   

  !"� .Gouraud shading                                         # .Fast   phong  shading   

  $ .phong shading                                                � .flat shading           
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 <�� *����� � CMY � RGB ?(� ���k�& �D&�� 1��2   
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 <���� � RGB � YIQ ?(����k�& �D&�� 1��2   

  !"�  .

































=

















Q

I

Y

101

010

011

B

G

R

#                                   .

















+

















=

















Q

I

Y

1

1

1

B

G

R

  

  $. 

































−

−−=

















Q

I

Y

705.1108.1000.1

647.0272.0000.1

620.0956.0000.1

B

G

R

         � .[ ] 0QIY

B

G

R

=

















  

  

%A .�� ]&��.���<\(Animation Functions)���=�� �� N
�� �/�� �.�� ?(�   

�=��� :Graphics Editor�=��                             % : Key Frame Generator   

�=��9 :In-Between Generator �=��                   A :Standard Graphics Routines   

  !"� .���=��� � �%#            .���=��� �F%�9$              .���=��� % F9�A           � . �:���     �=�� �  
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%J .��� *�
���XYZ��& F���C
 M��2 *�
�� � K��I& �xyz��&  F� ��� *�
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