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������  4.1
���
������� ������������������������� �� ������!���

��� �����"

�����	
	��
 (digital media) ���� �����	�
�ก����	ก�  �!"������#��ก	�
$กก$�%!�&
 '�(�)**�
'+$� 2 ���� 
��$
��ก *���-ก 
���ก�*'.�/0
1$2%
)��#3( �.435
���%/6��
�ก7889$ 5
�����#3( %
)5
���4	�3: �����	
	��
 
��/$)�;$���*<=.�!"�'.�/0
�;$���*($�/�
�	/#��#3 >-�(
;$�!"��.�(�$?�3�:!ก�@ �)**5�/2	4����  %
)>�8� %4� 

/�
�	/#��#3 (Multimedia) 5�� �����	
	��
 �#�%��(&
'.�/0
 �#��!"�1$2 %
) ��#3( �/���C0ก�;$7!<=.<�
�	����� ���� 
)/#�)**ก$�D�.��*ก�*&0.<=. (interaction) �2	�/��	/
(7! /�
�	/#��#3 
)�;$($��306*��)**2�I�+$�
3 �)** 5�� �)**%�(%
)1$2�5
����7�4 �)**��#3( �)**ก$���*D�.ก
�* 1$2�5
����7�4 �!"�=:�'�(
1$2�	�( �#��;$<�.�0��/���1$2/#=#4	� ��/$)�;$���*�;$/$<=.ก�*($� /�
�	/#��#3

78
 ��#3( 78
 1$2 78
 4#�	D� /#�0!%**%
)5:@�/*��	�#�%�ก�6$(ก�� �$/'�$� 
�กK@)ก$�*#*���'.�/0

%
) 5:@1$2<�ก$�%��(&
 (output) >-�(/#/$��+$��
$3�)��* &0.<=.
;$�!"��.�(�0.
�ก�
��ก�;$7!<=.<�.��/$)�/
ก�*($������$� �.$������	�(2	/2  �����	����� ���� ����4	�3:ก�)
$3��#3(%
)4	�3:D����?�  ����4#�	D�%
)1$23��� 
%
) ก$��;$���� (presentation) �2���<�.�ก	� 54$/!�)�3�� 5:./56$ก$�&
	� ก$�
(�:� 54$/�4����4 54$/�0.
54$/�'.$<
 %
) 54$/*����	(

!N

:*�� ��5D�D
3#1$2%
)��#3( ก.$4��.$7!/$ก ��I(<��.$��:!ก�@  %
)D!�%ก�/5�/2	4����  
/#�0!%**ก$�*#*���'.�/0
1$2%
)��#3( /$��+$��6$(O �
$ก�
$3 �;$<�.�)**/�
�	/#��#3 7�.�'.$/$/#*�*$�
<�=#4	�'�(5���$/$ก3	�('-I� ��I(<��.$�!�)D3=�  %
)D�K �!"���.$�#��#�/�:K3 
)�.�(�0.
�ก�
��ก<=. %�6<��$(
�#��!"�!�)D3=� ��I(�6�����( %
)�6��64��4/

/�:K3 /# �$�/@  (motive) �!"�%�(&
�ก���<�.�ก	� 2Q�	ก��/ (behavior) 5�/2	4���� /# D!�%ก�/ 
(software) �!"�%�(&
�ก���<�.�ก	� ก$���*���( (interactive output) �)�46$(/�:K3 ก�*5�/2	4���� 

���#���

4.1.1 �)**/�
�	/#��#3

4.1.2 !�)�1�78
  <��)**/�
�	/#��#3

4.1.3 �)**�# '�(78
 1$2

4.1.4 �)**��#3( '�(78
 ��#3(

4.1.5 ก$�*#*���78
 1$24#�	D�

4.1.6 D!�%ก�/5�/2	4����  �;$���*($������	
	��
 %
)/�
�	/#��#3 (1$2 ��#3( 4#�	D�)
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���$%&� ����

�
�(?-กK$�$3
)��#3�<�*���#3� ����#� 4.1 5�/2	4����  �;$���*($�&
	������	
	��
 %
)��	�/=��� 
*
%
.4 ��ก?-กK$ �$/$�C

(1) �Y	*$3 54$/�/$3 54$/�;$5�Z %
)5:@�/*��	�6$(O �.$�ก�$8[ก5�/2	4����  '�( �# (color model) 
��#3( (sound wave / sound midi) ก$�*#*���'.�/0
��#3( 1$2 %
)4#�	D� (sound image and video 
compression) %
)�)**78
 ก�$8[ก5�/2	4����  7�.C0ก�.�(

(2) *�ก5:@�/*��	 54$/%�ก�6$( %
)!�)D3=� <=.��3 '�(78
 1$2 78
 ��#3( %
)78
 4#�	D� 7�.C0ก�.�( 
�$/�0!%** '�(/$��+$�ก$�*#*���'.�/0
<��)��*�6$(O

(3) *�ก5:@�/*��	 54$/�$/$�C '�(D!�%ก�/5�/2	4����  !�)�1��6$(O �#�<=.�;$���*��ก%** %
)
&
	�78
 1$2 78
 ��#3( %
)78
 4#�	D� 7�.C0ก�.�(��/$)�/ �;$���*&
	������	�(2	/2  �����	����� ���� 
����4	�3:ก�)
$3��#3( %
)4	�3:D����?�  ����4#�	D�%
)1$23���  ����ก$��;$���� �	���?ก$� %
)
ก$���#3��0.

(4) �
��ก<=.78
 1$2 78
 ��#3( %
)78
 4#�	D� �;$���*&
	������	�(2	/2  �����	����� ���� ����4	�3:ก�)
$3��#3(
%
)4	�3:D����?�  ����4#�	D�%
)1$23���  ����ก$��;$���� �	���?ก$� %
)ก$���#3��0. 7�.�36$(C0ก�.�(
��/$)�/ !�)�3�� �4����4 %
)�6$��<


ก��ก���

(1) ?-กK$
$ก��ก�$�!�)ก�*ก$���#3� *��#� 4 ����#� 4.1 5�/2	4����  �;$���*($�&
	������	
	��
 %
)
��	�/=���

(2) �;$%**]̂ก��� �.$3*���#3�

)�*�,ก�-ก.	��	��	'����$'� ����$� 4. 1  ���"�
����� �/	��,#+	�0���������1��,� 2��2������,�� ���312�*
 �/	2##45ก�,��*	'
#���$'�
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4.1.1 � ������������(

�����	
	��
 (digital media) �����#ก=�����-�( 5�� �����	�
�ก����	ก�  >-�(�;$($��.43�����	
	��
 ���� �����#�
����54$/�/$3�.43 0 %
) 1 1$2 '.�54$/ %
)��#3( �#�����*�
�1$2 ก�5�� �	�(�#�C0ก*���-ก (record) 
���ก�* 
(save) 
(7!*����� (hardware media) �.43�)**�
'+$� 2 ��#3ก46$ 78
  (file) %
)�/����.�(ก$�%��(&
 ��ก
/$*�
�1$2 %
)����&6$�
;$D2( ������
6$��I� 
)C0ก%!
54$/�/$3 (coding) 
$ก�����
'+$� 2 /$�!"�
������$
��ก ������$
��ก *���-ก
���ก�*'.�/0
1$2%
)��#3( �.435
���%/6��
�ก7889$ 5
�����#3( %
)5
���4	�3:

ก$�%2�6ก�)
$3 (broadcast) ����5��
�ก (copy) �����	
	��
 
-(/#5:@1$2�0(ก46$������$
��ก �2�$)5
���
2$�)����ก
$( �#��!"�%/6��
�ก7889$ 5
�����#3( %
)5
���4	�3: 7/6/#54$//���5(��/���2$�)�#�<=.�)**�	
	��


�����	
	��
 /#2�b�$ก$��306*�2�I�+$�'�(������$
��ก��/� %�6/#
�กK@)%
)5:@�/*��	 ��('.$/ก�* ���� 
��$
��ก �����	
	���
 %��(&
�	�(�#��!"�1$2%
)'.�54$/ &6$�
�1$2 (monitor) %
) �5����(2	/2  (printer) 
%
)%��(&
�	�(�#��!"���#3( &6$�
;$D2( (speaker)

1$2�5
����7�4 ���� ��	�/=��� (animation) 5�� =:�'�(1$2�	�( �#�%�6
)1$2/#54$/%�ก�6$(ก���36$(�6�
�����( %
)��#3(�6�ก���
$3O 1$2 D�3ก$��;$1$2��I� '-I�/$%��(&
*�
�1$2 �#
)1$2�	��6�ก�� �.43
54$/���4�6������( 
��;$<�.�0��/���46$1$2��
6$��I��5
����7�47�.
�	(

=:�'�(1$2�	�(��(ก
6$4 5��ก$��
6$�����(
$ก1$2 �.43
;$�4� 10d30 1$2�6�4	�$�# (10-30 frame per 
minute) �$
�!"�1$2C6$3 ����1$24$� (line art) ����1$2ก$� �0� ก�7�. �$ก&�/��#3(�'.$7!�.43 
)�;$<�.=:�
1$2�	�(��(ก
6$4 <ก
.�5#3(ก�*=#4	�
�	( %
)�$ก<=.��5D�D
3#<�ก$�&
	�1$2 %
) ��#3( �.43�)**�$//	�	 
(3D) ก�
)�;$<�.&0.=/�$/$�C��/&��1$2��(ก
6$4 7�.��/���ก�*1$2
�	( (victual image)

/�
�	/#��#3 (multimedia) 5�� �����	
	��
 �#�%��(&
'.�/0
 �.$�1$2 %
) ��#3( &�/ก�� �$
�!"�1$2�	�( 
(image) 1$2�5
����7�4 (animation) �64��.$���#3( (sound) �$
�!"���#3(20� (voice / dialogue) ��#3(����# 
(music) ��#3(2	�?K (sound effect) ก$�&�/1$2�5
����7�4%
)��#3( ��#3ก46$ 1$24#�	��?�  ���� 4#�	D� (video)

/�
�	/#��#3 
)�;$($��306*�2�I�+$� 3 �)** 5�� �)**%�(%
)1$2�5
����7�4 �)**��#3( �)**ก$�
��*D�.ก
�* (interaction) %
) �/���C0ก�;$7!<=.<��	����� ���� 
)�2	�/ก$�%��(&
�.43 �)**D�.��*ก�*&0.<=. 
(interactive) 
(7!�.43.

!N

:*�� ��5D�D
3#1$2%
)��#3( ก.$4��.$7!/$ก ��I(<��.$��:!ก�@  %
)D!�%ก�/5�/2	4����  �;$<�.
�)**/�
�	/#��#3 7�.�'.$/$/#*�*$�<�=#4	�'�(5���$/$ก3	�('-I� ��I(<��.$�ก$��;$����'.�/0
'6$4�$� �(5 54$/�0.
*���#3��.43����( 54$/*����	( ก$��6�(��#�34 ก$�DgK@$ !�)=$��/2��Y  �
��
�ก$������$��.$�����O

/�:K3 /# �$�/@  (motive) �!"�%�(&
�ก���<�.�ก	� 2Q�	ก��/ (behavior) 5�/2	4���� /# D!�%ก�/ 
(software) �!"�%�(&
�ก���<�.�ก	� ก$���*���( (interactive output) �)�46$(/�:K3 ก�*5�/2	4���� 

�����(
$ก78
 �	
	��
 �#�<=.ก�*($�/�
�	/#��#3 /�ก/#'�$�<�Z6  �;$<�.5�/2	4���� �.�(�;$($����ก �	I��!
��(
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���23$ก���64354$/
;$ ��ก2�b�$>�8� %4�  
-(5	�5.�4	Y#ก$�*#*���78
  (compression) <�./#'�$��
�ก
( 
'@)�#�5:@1$2'�(1$2%
)��#3( 7/6�.�3
(ก46$��	/ �2���<�.ก$�<=.($�78
 �	
	��
 <=.7�.ก�*�:!ก�@ �#��
$ก�
$3 
ก$�*#*���78
  /#�
$3/$��+$� %
)�
$34	Y#ก$� %�6
)/$��+$�4	Y# 
)/#54$/%�ก�6$(ก�� <������(5:@1$2 
%
)54$/
:'�(78
 

4.1.2 &� �*�+,��-�� ������������(

�)**/�
�	/#��#3 �/$3C-( ก$��;$�(5 !�)ก�*'�(����=�	��6$(O /$&�/&�$��'.$�.43ก�� �2���<�.�$/$�C
�;$($�7�.�36$(/#!�)�	�Y	1$2 !�)ก�*�.43 ��4��กK� (text) 1$2�	�( (image) 1$2�5
����7�4����%��	�/=��� 
(animation) ��#3( (sound) %
)4#�	D� (video) D�3&6$�ก�)*4�ก$� 7�.%ก6 ก$��;$�'.$ (input) ก$�!�)/4
 
(processing) ก$�%��(&

�2Y  (output) %
)ก$�
���ก�*'.�/0
 (storage) �$/
;$��*>-�(�)**��I(�/� 
)C0ก
54*5:/&6$��5����(2#># �.43ก$�*�	�$�
��ก$�'�(>�8� %4� �#��	���I(74. >-�(�.�(/#�:!ก�@ j$� �%4� 2�I�+$� 5�� 
(1) �:!ก�@ ��*'.�/0
 (input) 1$2 &6$�=6�(�6� USB ���� CD-ROM '.�54$/ &6$�5#3 *�� � '.�/0
��#3( &6$�
7/D5�D8� '.�/0
��(ก
6$4 %
)'.�/0
����O �$
&6$��)**�5���'6$3 LAN &6$��	����� ���� �=6� e-mail ก�7�. 
'-I��306ก�*��5D�D
3#<�ก$���*�6('.�/0
�'.$7!<��)**5�/2	4����   (2) �:!ก�@ !�)/4
&
 %
)��64354$/
;$
(3) �:!ก�@ %��(&
 1$2 ��#3( '.�54$/ &6$�
;$D2( �5����(2	/2  
�1$2 ��I(�#I !�)�	�Y	1$2'�(�:!ก�@ 
!�)/4
&
 %
)��64354$/
;$ ก�'-I��306ก�*D!�%ก�/�#�<=.&
	� %��(&
'.�/0
78
 /�
�	/#��#3��I�O �.43

78
 �#�C0ก�;$7!<=.<��)**/�
�	/#��#3 /# 3 !�)�1� 5�� 78
 1$2�	�(  78
 1$2�5
����7�4 (7/6/#��#3() 
78
 1$24#�	D� �/����.�(ก$�
���ก�*78
 �#���.$('-I�<�/6 ���� 78
 �#�
)�!
#�3��0!%**<�ก$�
���ก�* ���� 
)�;$
78
 7!<=.($� <�.�
��ก<=.�0!%**'�(78
  (file format ���� type of file)  <�.��/$)�/ >-�(
)/#&
�6�5:@1$2
'�(78
  
$กก$�<=.��5�	5<�ก$�*#*���78
  (compression) &0.<=.($� 
;$�!"��.�(��$*46$�)**ก$�
���ก�*
78
 1$2�	
	��
�!"��36$(7� �0!%**78
 1$2%�6
)!�)�1� /#54$/%�ก�6$(ก���36$(7� !N

:*��/#�0!%**1$2
<�.�
��ก<=./$ก/$3 �2�$)D!�%ก�/�#�<=.&
	�($��.$�/�
�	/#��#3 /#�2	�/
;$�4�!�)�1��#��
$ก�
$3'-I�

5:@1$2'�(78
 1$2 '-I��306ก�*!N

�3 2 !�)ก$� 5�� (1) 54$/
)��#3�1$2 (resolution) 54$/
)��#3�
'�(1$2 �ก	�
$ก
;$�4� 2	ก�>
 (pixel) �#�/$��#3(�6�ก�� /#��643�!"� �#2#7� (dpi.) dpi 36�/$
$ก dots per inch
�/$3C-( 
;$�4�
:�2	ก�>
�6��$�$(�	I4  (2) �)��*54$/
-ก'�(�# (color depth)  >-�(!N

�3 2 !�)ก$���(ก
6$4
) 
/#&
�6� '�$�'�(78
 1$2�.43

�=6� 1$2�# '�$� 4 x 6 �	I4 (���� 10 x 15 >/.) C6$3/$ (�����%ก�) �.4354$/
)��#3� 300 dpi. �)��*
54$/
-ก'�(�# 24 *	��# (true color = 3 bytes per pixel) 1$2�#�7�.
)/#'�$�54$/
:��(�#I

(54$/ก4.$( 4 �	I4 = 4 x 300 dpi. = 1,200 pixels) x (54$/�0( 6 �	I4 = 6 x 300 dpi. = 1,800 pixels) x  
3 bytes per pixel (true color) = 1,200 x 1,800 x 3 = 6,480,000 bytes = 6.2 MB

�0!%**2�I�+$�'�(78
  �#�C0ก<=.*6�3O ��I(<�($��	�(2	/2  %
)�	�(2	/2 �	�
�ก����	ก�  �#��;$5�Z/#�2#3(
7/6ก#��0!%** raster format �!"��0!%**78
 1$2 >-�(1$3<�!�)ก�*�.43�$�$(�#���
#�3/ (raster) �#��ก	�
$ก
:�1$2
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�
�กO ��#3ก46$ 2	ก�>
 (pixel) /$!�)ก�*ก���!"�1$2 78
 1$2!�)�1��#I
)/#'�$�<�Z6 �;$7!<=.ก�*�	�(2	/2  
7/6��/$)
)�;$7!<=.*��	����� ���� %�6C.$�.�(ก$�
)�;$1$2�#I7!<=. 
)�.�(*#*���'.�/0
1$2 �2���<�.78
 
1$2/#'�$��
�ก
(

+,��&� �*� BMP (bitmap file format : .bmp)

1$2*	�%/! (.bmp) 2�b�$D�3*�	K�� 7/D5�>�8�  5�� �!���=��� �2���<�.�!"�%**/$��+$�'�(78
 
1$2 *��)**!v	*��	ก$�4	�D�4  %
) OS/2 �;$<�.D!�%ก�/�:ก��4 �#�4	�(*��)**!v	*��	ก$�4	�D�4  �$/$�C
��#3ก<=.7�. '.�/0
1$2 bitmap 
)C0ก
���ก�*%**
:��6�
:� �$/$�C��I(56$54$/
-ก'�(�# 7�.��I(%�6 1 d 24 *	��# 
(= 16.7 
.$��#) 
-(��/$)�;$���*�;$7!<=.�ก�**���-ก1$2�.�w*�* �2�$)�$/$�C�ก�*�$3
)��#3�1$2��I(�/�
74. %�6�;$<�.78
 1$2/#'�$�54$/
:<�Z6/$ก 7/6��/$)�;$���*�;$7!<=.*��)**�	����� ����

%�61$2*	�%/! ก��$/$�C*#*���78
  <�./#'�$��
�ก
(7�. �.43��5�	5 RLEdencoding D�3�#�1$2<�/#
2�I��#��#��#34ก��<�%ก�1$2%�4���/$ก��6$<� ก�
)*#*���'.�/0
7�./$ก��6$��I� %
)C.$
;$�!"�
�56$54$/
-ก
'�(�#
( ก�
)�;$<�.
�'�$�1$2
(7�.�.43

+,��&� �*� TIFF (Tagged image file format: .tif)

1$2%**�	8 (.tif)  C0ก2�b�$'-I�D�3 *�	K�� ��
��� (Aldus: !z 5.?.1986) �$/$�C<=.7�.ก�*D!�%ก�/ 
�#�4	�(*��)**!v	*��	ก$�4	�D�4  >	����/ (%/5�	���=) %
) 
	�:ก>  %
)�$/$�C<=.7�.ก�*D!�%ก�/ก�$8[ก
�64�<�Z67�. �0!%**78
 1$2!�)�1��#I 
)<=.*���-ก1$2�#�/#5:@1$2�0( �$/$�C*���-ก'.�/0
5:@�/*��	����O 
�#��ก#�34'.�(ก�*1$2 
(7!7�.�.43 �=6� =���D!�%ก�/ ����ก
.�(C6$31$2 �#�*���-ก1$2��I�

1$2%**�	8 C0ก�;$7!<=.ก�*($���ก%**�	�(2	/2 �#/$ก�#��:� �2�$)��(��*ก$�
���)**2	/2 �#��# 
(CMYK) 7�.�#�#��:� ��ก
$ก�#I3�(��(��*��5�	5ก$��ก%�6(1$2 alpha channel %
) clipping path 7�. ก$��;$
1$27!<=. &0.<=.�$/$�Cก;$���56$�)��*54$/
-ก'�(7�. 7�.�0(�:� 64 *	� %�6D�3!ก�	 /�:K3 ��*�0.54$/
-ก'�(
�# 7�.�0(�:� 16 *	��# ���� 7/6�ก	� 32 *	��# ��(��I� 1$2!�)�1� TIFF 
-(C0ก*#*���'�$�78
 1$2 �.43��5�	5 
LZWdencoding 5�� <=.ก��/4	Y#
�54$/
-ก'�(�#�#��ก	�
;$�!"���ก7! �;$<�.'�$�78
 1$2/#'�$��
�ก
(

+,��&� �*� EPS (encapsulated postscript:  .eps)

�!"��0!%**78
 1$2 �#��;$7!<=.ก�*($���ก%**�	�(2	/2 �#ก�0!%**��-�( /#54$/�$/$�C��/��� 1$2
TIFF %�6/#54$/�$/$�C2	�?K�2	�/�'.$7! 5�� �$/$�C%3ก
:��#�2���2	/2 �#2	�?K �$/$�C2	/2 1$2%**ก-�(
D���# (halftone) %
)%**����O 7�.  �����(
$ก�0!%**78
 1$2 EPS C0ก��ก%**/$�2���<=.ก�*($��	�(2	/2 �#
5:@1$2�0(
�	(O <=.���� ASCII '�$� 7 *	� �;$<�.78
 1$2�#�C0ก
���ก�*<��0!%**�#I /#'�$�<�Z6/$ก �2�$)

)�.�(*���-ก'.�/0
�!"�1$K$D2�5�	!�  
(7!�.43 �2����;$7!<=.ก�*�5����(2	/2 8[
 /%3ก�# (imagesetter)

78
 !�)�1� EPS <=.�w2$)($�2	/2 5:@1$2�0(��6$��I� %
)
)����&
ก��6��/��� 2	/2 �.43�5����(
imagesetter ��6$��I� 7/6�$/$�C/�(����*�
�1$25�/2	4���� 7�.
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+,��&� �*� PSD (Photoshop)

78
 !�)�1��#I ��.$(
$กD!�%ก�/ Photoshop >-�(�!"�D!�%ก�/�ก%�6(1$2 �#�&0.<=.�0.
�กก��ก4.$('4$( 
�0!%** PSD 7�.��*54$/�	3/�0(/$ก<�!N

:*�� �2�$)�$/$�C
���ก�*%!
(�!"�78
 �0!%**����7�. �/����ก%�6(
����
%
.4

'.��#'�( D!�%ก�/ Photoshop 5�� 7�.�4/��$54$/�$/$�C2	�?K<�ก$�C6$31$2 ก$��ก%�6( ����6�1$2
�2���%ก.7' �����.�(ก$�&
2	�?K'�(1$2 �=6� ก$�>.��1$2 ก$�%ก.�# ก$�2	/2 '.�54$/>.��1$2 
$ก��I� 
-(
%!
(78
 ��(ก
6$47!<=.($�7�.�
$ก�
$3 5�� ($��.$��	�(2	/2  D!�%ก�/
)%!
(78
 <�.<=.($�2	/2 <�. 
�=6� BITMAP (.bmp) TIFF (.tif)  EPS (.eps) �64�($��.$��	����� ���� D!�%ก�/ ก�
)%!
(78
 <�.<=.
�;$���*($��	�(2	/2 �	�
�ก����	ก�  �=6� .jpg  .gif  .png

%�678
 1$2!�)�1� PSD 7/6�$/$�C�;$7!<=.%���0!%**78
 1$2 TIFF ���� EPS 7�.ก�5�� D!�%ก�/�#�
<=.�;$($���ก%**%
)&
	��	�(2	/2  (desktop publishing) �64�<�Z6 3�(7/6���*��:�=�I�($� ���� �
�3��  
(layer) >-�(�!"�D5�(��.$(1$3<�'�(78
  PSD 5�� C.$�.�(ก$��;$1$278
  PSD 7!<=.�.�(�4/�
�3�� ��I(�/�
<�.�!"� �
�3�� ��#34��#3ก6�� %
.4
-(
���ก�*�!"�78
 �0!%** TIFF  EPS  JPG

+,��&� �*�  GIF (graphics interchange format : .gif)

78
 1$2!�)�1� GIF 2�b�$/$
$ก ก$�'3$3��4'�(�)**�5���'6$3�	����� ���� (World Wide Web)
�2�$)�!"�78
 '�$��
�ก ��/$)�;$���*�;$7!<=.<�($�ก$�%
ก�!
#�3��0!1$2 &6$��	����� ���� �����(
$ก/#
54$/�	3/�0(<��/06&0.<=. 
-(�;$<�.D!�%ก�/��*5.� ���� �4�**�$4�>��  (web browser) �:กD!�%ก�/�0.
�ก %
)
<=.($��64/7�.�#

'.��.�3'�(78
 !�)�1� GIF 5�� /#56$54$/
-ก'�(�#�0(�:� �2#3( 8 *	��# �;$<�.%��(�#1$27�.�0(�:� 
256 �# ��6$��I� %�6ก$�<=.��5�	5ก$�*#*���'.�/0
%** LZW-encoding �;$<�.5:@1$2'�(78
 7/6�.�37!ก46$
78
 �.�w*�*ก6��*#*���/$ก��ก %�6'�$�78
 �
�ก
(ก46$/$ก�
$3��6$��4 �;$<�.7�.��*54$/�	3/<�ก$���ก
%**��.$�4�* ก
$3�!"�/$��+$�'�(�0!%**78
 1$2 ��#3ก46$ 89dformat  /�ก<=.�!"�1$2�5
����7�4<�!:�/
ก��6$(O 1$2D
Dก%**D!�6(<� 1$22�I��
�('�(��.$�4�*

%�6�36$(7�ก��$/ 78
 !�)�1��#I 7/6��/$)�;$���*�ก�*1$2�#�/#54$/
)��#3��0( (high resolution) %
)
1$2�#�/#
;$�4��#/$กO (true color) 

54$/�$/$�C2	�?K'�(�0!%** GIF 89dformat 5�� ก;$����#D!�6(<� (transparent color) 7�. �$/$�C
�;$1$2 GIF 7!4$(*���.$�4�*D�37/6/#�#2�I��
�(�*ก4�7�. %
)�$/$�C*���-ก78
 %** interact 7�. �/$3
54$/46$ ก$�%��(1$2&
1$2*�
� 
)%��(�!"�1$254$/
)��#3���;$ก6�� %
.456�3�2	�/54$/
)��#3�'�(
1$2=��'-I������3O 4	Y#�#I�;$7!<=.<��	����� ���� �2����;$<�.&0.�'.$=/��.$�4�* �0.�-ก46$7/65�31$2��I��$��ก	�7! 
��ก
$ก�#I 78
  GIF �$/$�C*���-ก1$2�
$3O 1$2 <�.�!"�=:�1$2��#34ก��ก�7�. �;$<�.1$2=:���(ก
6$4�;$
7!��.$(�!"�1$2�5
����7�47�.
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+,��&� �*� JPEG (Joint Photographic experts group:  .jpg)

�!"�78
 1$2�#�#�/#54$/
-ก'�(�#�0(C-( 24 *	� (16.7 
.$��#) �	3/�;$7!*#*���78
 �.43D!�%ก�/�ก%�6(
1$2 �=6� Photoshop <�./#'�$��
�ก
( �.43ก$�
�56$54$/
-ก'�(�# 7�./$ก��6$�#��.�(ก$� ��/$)�;$���*�;$7!
4$(74.*���.$�4�* (web page) %
)D!�%ก�/%��(&
��.$�4�* ���� *�$4�>��  (browser) �:กD!�%ก�/ �0.
�ก

%�6�36$(7�ก��$/ 1$2�#�*#*����!"�78
  JPEG 
)�;$<�.5:@1$2��I(54$/
)��#3� 54$/
-ก'�(�# 
�
(
5	��!"�
;$�4��.�3
)  
-(�;$<�.1$2�07/65/=��%
)��<�/$ก��ก %�6ก�%
ก�.43'�$��#��
�ก
( 1$2 JPEG �#�
C0ก*#*���7/6�ก	� 75% 
)/#54$/5/=�� ��<� 7�.7ก
.�5#3(ก�*1$2�#�C0ก
���ก�*<��0!%** BMP ���� TIFF %�6
'�$�78
 ก
�*/#'�$��
�ก
(�
$3��6$��4

D!���)4�( 78
 1$2�.�w*�*�:ก1$2 �#�&6$�ก$��ก%�6(�.43D!�%ก�/ Photoshop �$กC0ก*���-ก ����

���ก�*78
 1$2 �
�(ก$����(*#*���'.�/0
%
.4 
)�;$<�.5:@1$2'�(1$2�.�w*�*�0Z��#35:@1$27!�.43 
-(
54�5��
�ก78
 �.�w*�*�;$��(74.ก6���#�
)���%�6( ���%!
( �������(*#*���'.�/0


+,��&� �*� PNG (portable Network graphics:  .png)

*�	K�� 30�	>	� (unisys corporation) >-�(�!"��
.$'�(
	'�	�Y	�ก$�*#*���'.�/0
1$2%** LZW-encoding �#�
<=.ก�*78
  GIF 7�.!�)ก$?!ก!9�(�	�Y	�<�ก$�5��
�ก78
  GIF *��	����� ���� �6(&
<�./#ก$�5	�5.�4	Y#ก$�
*#*���'.�/0
�0!%**<�/6'-I�/$��%�� ��#3ก46$ PNG

78
  PNG 7�.�4/��$
:���6�'�(78
 1$2 GIF ก�* JPG �'.$74.�.43ก�� 5�� 78
  PNG �$/$�Cก;$���
54$/
-ก'�(�#7�. 24 *	� 2�.�/ก�**���-ก'.�/0
����O 
(7!<�78
  7�.��/���78
  JPG  %
) �$/$�Cก;$���
54$/D!�6(<�'�(�# (transparent color) 7�.�=6���#34ก�*78
  GIF  ��ก
$ก�#I ก$�*#*���78
  PNG 
)7/6�;$<�.
5:@1$2'�(78
 �.�3
(7! ��/���78
  JPG  ��(��I� '�$�'�(78
  PNG 
-(/#'�$�<�Z6ก46$ 78
  GIF %
) 
JPG �;$<�.�	I��!
��(2�I��#��ก�*<�j$� ��	�ก  %�6ก�7/6�!"��:!���5 �2�$) !N

:*�� j$� ��	�ก  /#�$5$C0ก
( �6$�
�'#3�78
 '�$�<�Z6 7�.�4����4 %
)/#2�I��#�54$/
:'.�/0
�0('-I������3O %
)�$ก�;$78
  PNG 7!<=.*�
�	����� ���� ก�7/6�!"�!NZ�$<�ก$�D�
�78
 1$2%�6�36$(<� �2�$)'@)�#I =6�(�$(�6(&6$�'.�/0
 (bandwidth)
*��5���'6$3�	����� ���� 7�.��*ก$�2�b�$��I(54$/���4 �;$<�./#&0.�	3/<=.1$2 PNG *��	����� ����/$ก'-I�
�$/
;$��*  %/.46$D!�%ก�/%��(&
��.$�4�* (browser) *$(D!�%ก�/ 
)3�(7/6�0.
�กก��$/ %�6ก�5(�.�(!��*!�:(
54$/�$/$�C<�.��(��*78
  PNG 7�.�6�7!<���$5�

+,��&� �*� RAW

78
  RAW �ก	�
$กก$�*���-ก1$2'�(%&(4(
�<�ก
.�(C6$31$2 �$/�1$4)
�	( D�33�(7/6/#ก$�*#*���
78
 %�6�36$(<� 5:@1$2'�('.�/0
1$2�#�7�.
-(3�(�1$2Y��/=$�	 (RAW = �	*)  %�6ก$�*���-ก1$2
(*�
%&6���64354$/
;$'�(ก
.�(%�6
)3#��.� /#!�)�	�Y	1$2%�ก�6$(ก�� �;$<�.78
 1$2�#�7�. �#�C6$3�6$(3#��.� �6$(
�4
$ก���
�ก�.�3 7�.1$2�#�/#5:@1$2�6$(ก��7!�.43
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RAW 
-(�!"��0!%**'�(ก$�
���ก�*78
 
$กก
.�(C6$31$2�	
	��
 �#��$/$�C�ก�*�$3
)��#3�'�(1$2
<��:ก�1$4)'�(%�(74.*�%&(4(
���*1$2 �;$<�.1$2�#�C6$3�;$7!%ก.7'7�.&	�2
$��.�3�#��:� �=6� 1$2�#�7�.
C6$3<��1$4)%�(��;$7! �����0(7! �$/$�C<=.D!�%ก�/�ก%�6(1$2%ก.7'7�.(6$3ก46$ C6$3�.43�0!%**78
 
���� 78
  RAW 
-(��/$)�;$���*&0.�#��.�(ก$��;$1$2�#�C6$37�. 7!%ก.7'1$3�
�(

%�678
  RAW ก�/#'.���#3 5�� /#'�$�54$/
:<�Z6/$ก �;$<�.�	I��!
��(2�I��#��ก�*<���64354$/
;$'�(
��4ก
.�( %
)�.�(<=.2�I��#���64354$/
;$ RAM <��5����(5�/2	4���� 
;$�4�/$ก 
-(��/$)�;$���*&0.�#�/#54$/
�=#�34=$Z<�ก$�C6$31$2 %
)�ก%�6(1$2

4.1.3 � ���� W��+,��*�


�#/#54$/��/2��Y <ก
.=	�ก�*/�:K3  1$2�#�/�:K3 /�(���� 
-(!�)ก�*7!�.43�#%
)%�( <�.�ก	���Z
�กK@  
%
)54$/�/$3�6$(O '-I�/$ก/$3 
-(�ก	�ก$���#3��0. ���� ?$��� �$'$�ก#�34ก�*�# ��#3ก46$ 
	�4	�3$%�6(�# 
(psychology of colors)

�� �� ��X��W����� (color model)

�#�#�<=.<�ก$���ก%**<�($�5�/2	4����  
)/$
$กก$�&�/'�(%/6�# %�6%/6�# /#�
$3!�)�1� ก$�
&�/�#'�(%/6�#%�6
)!�)�1� 
)%�ก�6$(ก�� ��(�#I

  (1) ��X��W����� ���� � ���� RGB

%/6�#!�)�1��#I �ก	�
$กก$���ก��'�(%�(&6$�%�6(%ก.4!�	>-/ 
)�ก	�%C*�#�#���#3ก46$ �#�:.( (spectrum)
>-�(%3ก�#�$/�#��$3�$/�(����7�. 7 �# 5�� %�( %�� ��
��( �'#34 �I;$�(	� 5�$/ /64( �!"�2
�(($��306<��0!'�(
��(�# �#�/#=64(5
����#��$3�$�$/$�C/�(����7�.

5
���%�(�#/64( /#54$/C#�5
��� �0(�#��:� 5
���%�(�#�/#54$/C#��0(ก46$%�(�#/64( ��#3ก46$ �:
��$74D��
�
(ultra violet) 5
���%�(�#%�( /#54$/C#�5
��� ��;$�#��:� 5
���%�(�#���;$ก46$%�(�#%�( ��#3ก46$ �	�8�$��� (infrared)  
5
���%�(�#�/#54$/C#��0(ก46$�#/64( %
)��;$ก46$�#%�(��I� �$3�$'�(/�:K3 7/6�$/$�C��*7�.

%/6�#��I( 3 �# �!"�%/6�#!+/10/	 (additive primary colors) ก$�&�/%/6�# /# 3 '�I� 5�� '�I��#� 1 &�/�!"�506
�)�46$(�# �#%�( &�/ �#�'#34 
)7�. �#��
��( (yellow) �#%�( &�/ �#�I;$�(	� 
)7�. �#/64(%�( (magenta) �#
�'#34 &�/ �#�I;$�(	� 
)7�. �#89$ (cyan)
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&�/�# '�I��#� 2 �!"�ก$��;$��$�#�#�&�/ก��%
.4<�
'�I��#� 1 /$&�/�'.$�.43ก�� C.$��$�#89$ �#��
��( %
)�#
/64(%�(&�/2�.�/ก���.43%�(
)!�$กv�!"��#�;$ C.$
&�/�!"�506�)�46$(�# �#89$ &�/ �#��
��( 
)7�. �#�'#34 
(green) �#89$ &�/ �#/64(%�( 
)7�. �#�I;$�(	� (blue) �#
��
��( &�/ �#/64(%�( 
)7�. �#%�( (red) �64�ก$�
&�/�#'�I��#� 3 ก�5�� &�/��I( 3 �# �!"��#'$4 (>-�(D�3
!ก�	 %/6�# 
)&�/ก���306%
.4�$/Y��/=$�	)  (7	"�$� 4.1)  ��
+�
	�9$���+�����2�+�$���(.'���+��3�:�*

�#'�(%�(/#!�)D3=� /$ก<�ก$��;$7!<=.ก�*($��.$�ก$�
)5� 1$23���  ก$��ก%�6(�C$��#� �
��
�
($��.$�ก�$8[ก �=6� ก$�2	/2 1$2�#Y��/=$�	 �!"��.�

  (2) ��X��W�����$% ���� � ���� RYB

�#'�(4��C: 5�� �#�#���$/�(����*�4��C:�6$(O �ก	�
$กก$��0�>-/ %
)�)�.��'�(54$/3$45
���%�( �!"�
�#�#�7�./$
$กY��/=$�	 %
)
$กก$���(�5�$)� D�3ก�)*4�ก$��$(�5/# /# 3 �# 5�� �#%�( (red) �#�I;$�(	� (blue) �#
��
��( (yellow)  ก$�&�/�#'�(%/6�#4��C: 
)�;$��$%/6�#/$&�/ก���!"�506
)7�.�#'�I��#� 2 
;$�4� 3 �# %
)C.$�;$
��$�#'�I��#� 2 /$&�/ก�*%/6�# D�3&�/�!"�506 ก�
)7�.�#'�I��#� 3 
;$�4� 6 �# �/����4/%/6�#�'.$ก�*�#'�I��#� 2 %
)�#
'�I��#� 3 %
.4
)7�. 12 �#

�#!�)�1��#I �;$/$<=.!�)D3=� ���47! <�($�?	
!) ��ก%** �ก%�6( �:��$�ก��/ �
��
� ($�
DgK@$!�)=$��/2��Y �6$(O

ก$��;$�#'�(4��C:7!<=. �.�(5;$�-(C-( 5:@
�กK@)'�(�# 3 !�)ก$� 5�� (1) 54$/�!"��#%�. (hue) 5�� �# 
12 �#�#�!�$กv<�4(�#Y��/=$�	  (2) 54$/
��'�(�# (intensity) 5�� 54$/�� ����54$/*�	�:�Y	�'�(�#%�. 54$/
*�	�:�Y	�'�(�#%�.
)
�
( �/���C0ก&�/�.43�#'$4 �#�;$ �����#506��('.$/ (3) �I;$���ก'�(�# (values) �/$3C-( �I;$
���ก�6��%ก6'�(�#�$/
;$��* �����(
$กC0ก&�/�.43�#'$4 d �;$ �I;$���ก'�(�#
)
�
(�.43ก$�<=.�#'$4&�/ 
(tint) �I;$���ก'�(�#
)�2	�/'-I�!$�ก
$( �.43ก$�<=.�#��$&�/ (tone) %
)�I;$���ก'�(�#
)�2	�/'-I�/$ก'-I� �.43
ก$�<=.�#�;$&�/ (shade) �I;$���ก'�(�# 3�(�/$3C-(ก$���#3(
;$��*�I;$���ก'�(�#%�.�.43ก����( D�3�!�#3*
��#3*�I;$���ก�6��%ก6ก�*�#'$4 d �;$ ��ก
$ก�#I 3�(�.�(5;$�-(C-(�
�กก$��
��ก�#<ก
.�5#3( (near color) �#��('.$/
(oposit color) �#���ก�� (contras) %
)�
�ก54$/ก
/ก
��'�(�# (hamonies) <�.��/$)�/ก�*�C$�ก$�@ �.43

  (3) ��X��W������
��
� ���� � ������� ���� Z���[���(�� (CMYK)

�)**�# CMYK �ก	�
$กก$��0�ก
��%�(�)�.��
$ก4��C: �=6���#34ก�* �)**�#'�(4��C: �#89$ (Cyan) �#
%�( (Magenta) �#��
��( (Yellow) �/����;$/$<=.<��)**ก$�2	/2  
)�.�(�2	�/ �#�;$�'.$7!�#ก��-�(�# �2���<�./#
�I;$���ก�'./'-I��#ก �/����4/�#�;$ (Black) �'.$7! 
-(/#�#��# D�3���47!
-(��#3ก�)**ก$�2	/2 �#I46$�)**ก$�2	/2 
�#��# (CMYK)
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�
�กก$�'�(ก$�<=.�# �2���ก$���ก%**�6$(O 
)��/2��Y ก�*ก$�<=.D!�%ก�/5�/2	4����  &6$�5;$���(
�6$(O <�D!�%ก�/ Photoshop >-�(/#5:@�/*��	2	�?K �2���ก$���ก%**%
)�ก%�6(1$2D�3�w2$)

ก$��
��ก�#*�
�1$25�/2	4����  '-I��306ก�*ก$�%��(&
54$/
-ก'�(�# '�(
�1$2 %
)
;$�4�*	��#
�.43 %�6�36$(7�ก��$/ &0.ก;$��������
��ก<=.�# 
;$�!"��.�(�0.
�ก�
��ก �����# (color code) �2���<�.�ก	�ก$��.$(�	(
�#�#�C0ก�.�(��(ก�� <�($���ก%**�ก#�34ก�* ��I(($��	�(2	/2  %
)($�w$31$2

�����^กW����-�+,��*�
 (color depth)

54$/
-ก'�(�# (color depth)  �/$3C-( 
;$�4�*	��# (color bit) '�(%�6
)
:��# (color pixel)  �=6� 1 
:� 
(pixel) �#�/#56$�# 1 *	� 
)<�.54$/�/$3'�(�# 2 56$ (21) 5�� 0 ก�* 1 >-�(�/$354$/46$ <� 1 *	� 
)%��(56$�#7�. 
2 �# ��6$��I� (�=6� '$4 ก�* �;$) %�6C.$ก;$���<�. 1 
:� /#56$�# 2 *	� 
)�;$<�.54$/�/$3'�(�# /# 4 56$ (22) 5�� 
00  01  10  11  ����5�� �$/$�Cก;$���<�. 1 
:� �$/$�C%��(56$�#7�. 4 �#  ��(��I� 54$/
-ก'�(�# �)��* 16 
*	� <�%�6
) 1 
:� �$/$�C%��(�#7�.C-(  216 = 65,536  �#

(�	�	+�$� 4.1)  �	�	+��	�
	��-ก��+�$ (color depth palette)

pixel byte bit color color mode

1 1 21  = 2  �# indexed color (2 colors)

1 4 24  = 16  �# indexed color (16 colors)

1 1 8 28  = 256  �# indexed color (256 colors)

1 2 16 216  = 65,536  �# high color

1 3 24 224  = 16,777,216  �# (16.7 
.$��#) true color / CMYK color

1 4 32 232  = 4,294,967,296  �# highest color

4.1.4 � �����(� W��+,�����(�

�)**��#3(�#�<=.<�/�
�	/#��#3 <=.�
�กก$���#34ก�*�)**��#3('�(�5����(��#3(���47! D�3%*6(!�)�1�
'�(�)**��#3( ��ก�!"� 4 ก
:6/<�Z6 5�� �)**�����	D� (stereo) �)**�
$3�	?�$( (dolby surround) 
�)**��#3( �#�#��� (DTS : digital theater systems) %
) �)**��#3(�#��=���ก>  (THX Surround EX™) D�3
2�I�+$�%
.4 �!"��#���$*ก���#46$ �)**��#3(=6�(��ZZ$@��#34 ���� D/D� 3�(7/6��*�'.$�)**��#3(/�
�	/#��#3 
�2�$) <�.��#3(/	�	��#34 �;$<�.'$�54$/�6$��<


(1) �)**��#3(%** �����	D� (stereo)

�)**��#3(�����	D� 
)��(�5�$)� ��#3(��ก�$(
;$D2(%** 2 %=�%�
 >.$3%
)�$('4$��6$��I� 
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���

��ZZ$@��#3(�#�7�.�64�/$ก
)�!"���ZZ$@ ��#3(%**%��)
��ก  %
)�)**�#I<=.ก��/$�$�%
.4 <�.��#3(�#�7/6
�#/$ก��ก C.$�!�#3*��#3*ก�*�)**��#3(<�!N

:*���#I

(2) �)**��#3(��*�	?�$( (Surround sound formats) ���� ��
*#I �>��$4��  (dolby surround)

�)**��#3( dolly surround �!"��)**��#3( 3 /	�	 <�.��#3(�
$3=6�(��ZZ$@��#3( 5
.$3ก�*��#3(<�D�(
1$23���  ��5D�D
3#�#I <=.ก$��'.$������#3(%** 4 =6�(��ZZ$@��#3( 5�� =6�(>.$3 =6�(ก
$( =6�('4$ %
) 
=6�(��#3(��*�	?�$( ���� ��4�>��$4��  �;$<�.��#3(�#�7�. /#ก$�ก�)
$3��ก�06
;$D2(��I( 4 =6�(��ZZ$@��#3( 
�ก	�/	�	'�(��#3('-I� �)**��#3(%**%**�#I �64�/$ก 
)2*<� �:!ก�@ 
;$24ก%&6� CD-DVD  CD-Blurey 
�)**��#3(��*�	?�$( 7�.��*ก$�2�b�$��ก/$�
$ก�
$3�:6�36�3 5��

2.1) �)**��#3( dolby digital (AC-3) 

�!"��)**��#3(�#�/#/	�	'�(��#3(<ก
.�5#3(ก�*��#3(Y��/=$�	 ��5D�D
3#'�(�)**�#I5�� ก�)*4�ก$�
��.$(�)**��#3(%**��*�	?�$( �#�<�.5:@1$2��#3(�!"���ZZ$@�	
	��
5:@1$2�0( %
)��(��*=6�(��ZZ$@
��#3( �)** 5.1 =6�(��ZZ$@��#3( (dolby digital surround 5.1 channel) 5�� ��ZZ$@=6�(>.$3 (Left: L) 
��ZZ$@��#3(ก
$( (Center: C) ��ZZ$@=6�('4$ (right: R) ��ZZ$@��#3(��*�	? ���� �>��$4�� �.$�'4$ 
(Surround right: SR) %
) �>��$4�� �.$�>.$3 (Surround Left: SL) %
) ��ZZ$@��#3(54$/C#���;$ ���� >�*40
�8��  (Subwooffer: SW) D�35	���4��*=6�(��ZZ$@54$/C#���;$ �!"� .1

�)**�	
	��
��*�	?�$( ��*�!"�/$��+$�'�(�)**��#3( �#�*���-ก
(%&6� DVD /#��#3(�#�%3ก
$กก��
�36$(����7�.=�� %
)/#ก$�ก�)
$3'�(��#3(�#��# �)**��#3(%**�#I �$/$�C��*8N(7�.
$ก�5����(�
6� DVD 
�5����(�
6�4#�	D� (microsoft Xbox Game consoles digital TV) ���� ก$��=���/�6��64/ก�*�:!ก�@ �6$(O �#�&6$��$3
�6('.�/0
%**�	
	��
 �!"��.�

2.2) �)**��#3( dolby digital surround EX (Dolby digital EX™)

�!"���5D�D
3#��#3(%**<�/6 �#�7�.��*ก$�2�b�$/$ก
$ก�)**��#3( 5.1 =6�(��ZZ$@��#3( &0.&
	�
�)**��#3(!�)�1��#I 7�.�2	�/=6�(��ZZ$@��#3(%**�>��$4��  �'.$/$�#ก��-�(=6�(��ZZ$@ �;$<�.�2	�//	�	'�(
��#3(�#3	�(ก46$��	/ �=6� ��#3(2	�?K
$ก=6�(��ZZ$@�.$��
�( �=6� ��#3(
	I(��#� ��#3(5���	� ��#3(�ก�.�( �I;$
7�
 
$ก�#�7ก
O �;$<�.�2	�/54$/�/
�	(<�.ก�*�)**��#3(�0!%**�#I/$ก3	�('-I� ��#3(�)**�#I /�ก�;$7!<=.ก�* 
�5����(�
6���#3(�2���54$/*����	(<�*.$�2�ก�$?�3 (home entertainment ���� home theater) %
)ก$��
6��ก/
5�/2	4���� 

2.3) �)**��#3( dolby pro logic (Dolby Surround pro-Logic™)

�!"��)**��#3(�#�7�.��*54$/�	3/ �=6���#34ก�* dolby digital 5.1 �2#3(%�6�2	�/5:@1$2'�(�)**��#3( D�3
ก$�C��������#3(
$ก
;$D2(�$(�.$�>.$3 '4$ ก
$( %
) �>��$4��  ��ก/$<�.7�.��#3(�#�=���
�'-I� �)**�#I7�.
��*ก$�2�b�$�6� �!"��)** dolby pro logic II �#�����/�3ก46$ D�3<=.��5D�D
3#ก$�C��������#3(%**�/��	ก 
5�� ��*��ZZ$@��#3(/$
$ก 2 =6�(��ZZ$@��#3(�
�ก �=6� 
$ก�5����(�
6� CD �5����(�
6�78
 4#�	D� (box 
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player) �!"��.� %
)ก�)
$3��#3(�#�7�.��I� ��ก�!"� 5 =6�(��ZZ$@��#3( >-�(<�./	�	'�(��#3( ก�)
$35��*
5
:/*�	�4@��*O '�( &0.8N( �!"��)**��#3(��*�	?�$(��/��
�	(O

       

     
(7	"�$� 4.2)  �,E�,ก.��F�Fก ��##��$'+2��7	"
$��F� �$�)�*)�&G11(#,�

2.4) �)**��#3(��*�	?�$(�;$���*�08N( (dolby headphone)

�!"��)**��#3(��*�	?�$( %** 5.1 =6�(��ZZ$@��#3( �#�C0ก��ก%**<�.�$/$�C�;$7!<=.ก�*�08N(
%**<�/6 <�.��#3(<ก
.�5#3(ก�* ��#3(
$ก
;$D2( �)** 5.1 
-(��#3ก�)**��#3(%**<�/6
6$�:��#I46$ �)** dolby 
headphone �)**��#3(%**�#I �$8N(7�.
$ก�)**�	
	��
�#4# (digital TV) �5����(2#>#�����5����(�
6� �#4#�#���47!

(3) �)**��#3(D�(1$23��� �	
	��
 ���� �#�#��� (DTS)

DTS 36�/$
$ก5;$46$ digital theater systems �!"��)**��#3(�	
	��*�#�<=.<�D�(1$23���  �$/$�C�6(
��ZZ$@<� �0!%**'�(��ZZ$@�	
	��
D�3��( !N

:*�� �)**�#�#��� ��	�/�'.$/$�ก#�34'.�(ก�*�:!ก�@ 
/�
�	/#��#3/$ก'-I� D�3�	���I(]N(��4�'.$7!<� %&(4(
���#3( (sound card) �:6�<�/6 �2���ก$���(�5�$)�  �)**��#3(
%**�#�#���'-I�

�)**��#3(�0!%**�#I 3�(%*6(%3ก36�37�.�#ก�
$3!�)�1� �=6� DTS extended Surround™ (DTS-
ES™) DTS NEO:6   DTS 5.1 discrete  DTS ES  DTS 96/24 >-�(
.4�%�62�b�$�6�
$ก �)**��#3( 5.1 ��I(�	I�

(4) �)**��#3(<�D�(1$23���  THX (THX Surround EX™)

�!"��)**��#3( �#�C0ก2�b�$'-I�D�3ก
:6/*�	K�� Lucasfilm >-�(/#=���36�/$
$ก5;$46$ Tomlinson Holman's 
eXperiment �)**�#I �64�/$ก
)C0ก�;$7!�	���I(<�D�(1$23��� 
�	(O

(7	"�$� 4.3)  �(&ก���������+���� 2���/	F"+ ��##��$'+ 5.1 �$�)�*)�#*	�
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!N

:*��7�./#ก$��;$��$�)** THX �#I*��
:�'.$7!<�%&(4(
���#3( �#��$/$�C��(�5�$)� �)**��#3(5:@1$2
��ก/$7�.�
$3�0!%**/$ก'-I� 
;$D2(*$(�:6� �$/$�C��(��*�)** THX �4/74.�.43 ��(��I� 
-(�;$<�.�)** 
THX '3$3'�*�'�ก$�<=.($�ก4.$(/$ก3	�('-I� 
��$/$�C�#�
)��.$(54$/*����	( 1$3<�*.$�7�.�36$(7/63$ก

  
(7	"�$� 4.4)  ���"�
����� �$�����,J+20+
+1���$'+ (sound card) ��## 5.1 "�*���/	F"+ 2��
�(&ก�������� &�����N�7	"��+��##��$'+)�*�$'��+�-J�

&� �*�W�� +,�����(� (audio files)

78
 ��#3( �!"�'.�/0
��#3(�)**�	
	��
 �#�<=.ก�*5�/2	4����  78
 ��#3(%�6
)!�)�1�  /#5:@�/*��	 %
)
4��C:!�)�(5 <�ก$�<=.($� %�ก�6$(ก�� �
��
�ก$�&
	� 5	�5.� 78
 ��#3( 
$ก�
$3*�	K�� �
$3�(5 ก�
�;$<�.�ก	��0!%**'�(78
  %�ก�6$(ก��   ��(�#I

  (1) 78
 �48 (WAVE)  �!"�78
 ��#3(�#�&0.<=.5:.��53/$ก�#��:�  78
 !�)�1��#I/#�$/�ก:
78
  .wav 

��46$�!"�78
 ��#3(/$��+$��#�<=.ก�* �)**!v	*��	ก$�4	�D�4 �:ก�:6� 5:@�/*��	�#��;$5�Z 5�� 5��*5
:/54$/C#�
��#3(7�.��I(�/�  �;$<�.5:@1$2��#3(�# �!"�Y��/=$�	  %
)3�(<�.��#3(<��0!%**�����	D�7�.�#ก�.43  �64�'.���#3
'�(78
 !�)�1��#I /#'�$�<�Z6 �;$<�.�	I��!
�I�(2�I��#�<�ก$��ก�*'.�/0
/$ก

  (2) 78
 >#�#�� (CD audio) ���� CDA �!"�78
 �2
(*�%&6�>#�# �#�<=.ก�*�5����(�
6�>#�#���47!  /#�$/�ก:

�!"� .cda  78
 !�)�1��#I �/����;$/$<=.ก�*�5����(5�/2	4����  D!�%ก�/�;$���*�
6�>#�# 
)/�(����'.�/0
 �!"�
%���ก��#3( (audio track)  <�.5:@1$2��#3(�=6���#34ก�*78
  wave  
-(�	3/<=.*���-ก
(*�%&6�>#�#�!"� �>#�#�2
(�  
C.$�.�(ก$�5��
�ก '.�/0
>#�#�2
( 7!<=.($�ก�*D!�%ก�/!�)3:ก� �6$(O C.$D!�%ก�/��I�7/6�0.
�ก78
 ��#3( 
CDA 
)�.�(%!
(<�.�!"�78
  wave ����78
 �#�D!�%ก�/��I��0.
�ก �����6$�7�. ��#3ก6��

  (3) 78
 ��#3(���/�2ก (MPEG) �!"�/$��+$�ก$�*#*���78
 4#�	D� %
)78
 ��#3( '�( MPEG /#�306 
2 %** 5�� MPEG-1 %
) MPEG-2  �/���4#�	D�/#ก$�2�b�$<�.<=.($��64/ก�*��#3(7�. 
-(�;$<�./#ก$�2�b�$�!"�
/$��+$�ก$�*#*�����#3(�64/�.43 >-�(�6(&
<�./#ก$�2�b�$78
 ���/�2�ก%**��#3( (MPEG audio) '-I� �2���<=.
<�ก$�*#*�����#3(D�3�w2$) ��#3ก46$  MP3

MP3  �!"�78
 ��#3(�#�7�.��*54$/�	3//$ก<�!N

:*��  /#�$/�ก:
78
  .mp3 �/���C0ก*#*���78
 %
.4 
)
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/#'�$��
�กก46$78
  wave /$ก %�6/#5:@1$2��#3(56��'.$(�# �	3/<=.78
 *���-ก'.�/0
�2
( 
(%&6�>#�# 
j$� ��	�ก  ��������54$/
;$���� �$/$�Cก�*ก�*D!�%ก�/�
6� �����5����(�
6�7�.�
$ก�
$3 �=6� *�D��?��2  
�5����(5�/2	4����  *��5����(�
6� VCC �5����(�
6� MP3 (D!���0�$3
)��#3�<���4'.� 4.1.4 ก$�*#*���78
 4#�	D�/
�	��P	� MPEG)

  (4) 78
 D�
#
# (Ogg Vorbis) ����  OGG  �!"��0!%**'�(78
 ��#3(%**<�/6 /#�$/�ก:
78
  .ogg 
78
 D�
#
# <=.��5D�D
3#ก$�*#*���%**<�/6 /#'�$��
�กก46$ MP3 %�65:@1$2��#3(%�*7/6%�ก�6$(ก���
3 
78
 !�)�1��#I �!"�78
 �)**�![� (Open source project) �����!"�8�#%4�  �	3/�
6�*��	����� ���� %�6
)�
6�
7�.�.�(/# plug-in �;$���* Ogg �.43 �$/$�C�'.$������#3(7�.�
$3%** ��I(�)**��#3(D/D� %
)�����	D� 
�
C-(�)**��#3( 5.1 Surround sound

  (5) 78
 /	��#I (MIDI)  �!"�78
 '.�/0
��#3(����#=�	���-�( /#�$/�ก:
78
  .midi 78
  MIDI  
)
*��
:'.�/0
�0!%**'�(�:!ก�@ ��#3(����# ��#3ก46$ soundfont [1] �/����
6�78
  MIDI  5�/2	4����  ก�
)���(<�.
sound Card �
6���#3( midi '�(�:!ก�@ ��I�O <�.�!"���#3(����#��ก/$ �/����;$/$��#3(ก��ก�
)ก
$3�!"�
�64(�;$��(����#�2
(

78
 �2
( MIDI /#'�$�'�(78
 �#��
�ก/$ก  �;$<�.�	3/<=.<�ก$��ก�*'.�/0
�#��!"���#3(����#  �5����(
5�/2	4���� ก��$/$�C�
6�78
  MIDI  D�3<=.D!�%ก�/!�)�1� MIDI player  ��#3(�2
(�#�7�.
$กD!�%ก�/
5$�$D��ก) ก��!"���#3(�#�
$ก78
  MIDI

  (6) 78
 4	�D�4 /#��#3���	D� (windows media audio) ���� WMA �!"��0!%**78
 ��#3( �#�5	�5.�'-I�
/$<�.�6$�%
)�'#3�7�. *��)**!v	*��	ก$�4	�D�4  /#�$/�ก:
78
  .wma  !N

:*�� 78
  WMA 7�.54$/�	3/
�����#3/ก�* 78
  MP3 %
) real audio �2�$)/#5:@�/*��	�
6�7�.<�'@)D��'.�/0
 (streaming) [2] %�6<�.5:@1$2

                                                       
1 SoundFont �0!%**'�(5:@1$2��#3( MIDI <�.��#3('�(=	I�����#�#�7/6/#'�*�'�
;$ก�� =643<�.��#3(����#/#54$/3���3:6�/$ก'-I�

�$/$�C!��*%�6(7�.�$/�.�(ก$�  SoundFont Banks �!"��.�(�/:�'�(>�8� %4� �#��ก�*��#3(��4�36$('�(=	I�����#�6$(O ��$74.�
$ก
�
$3��#3( >-�(�5����(����#=	I���-�(
)/#%**'�(��#3(�ก�*74.�
$3��#3( �=6� ��#3('�(�!z3D� 
)/#%**'�(��#3(�#�7�.3	��
$3O %**
�.43ก�� ��/���ก�*��#3(�#���$7�.
$ก=	I�����#%�6
)=	I�
�	(O SoundFont 2�b�$D�3*�	K�� 5�#���#!
SoundFont 
)�;$($����5
.�(ก�*ก$� ���#3( �#����*��:� E-MU / ENSONIQ ��(��I� SoundFont 5����#3(�#�!��*%�6(74. <�.�$/$�C
D�
��'.$7!<�5�/2	4����  SoundFont C0ก��ก%**/$<�.*��
:'.�/0
74. �=6���#34ก�� wavetable synthesizers �$/$�C
;$
�(��#3(
7�.��/�����#3(
�	(�#���I(<
��$74. �2����;$7!<=.ก�*78
 �2
(<�5�/2	4���� 
*:55
�#�
)<=. SoundFonts ก�5(
)�!"�24ก��ก%�6(�2
( ��ก%�6(�;$��(����# >-�(<=. SoundFonts <�ก$�%�6(�;$��(�2
(�.43��#3(
2	�?K ��ก�����
$ก��#3(Y��/�$

2 5:@�/*��	�
6�7�.'@)D��'.�/0
 ���� �streaming� C0ก�;$7!<=.ก�*ก$��
6�78
 /�
�	/#��#3 *��5����(5�/2	4����  D�37/6�.�(�$4� 
D�
�
$ก�	����� ���� ��5�	5 streaming 
)�;$<�.�$/$�C%��(&
'.�/0
7�. ก6���#�78
 ��I(�/� 
)C0ก�6(&6$��'.$/$3�(�5����(
5�/2	4����  ��5�	5 streaming �$/$�C�
6�78
 /�
�	/#��#37�.����# �5����(5�/2	4���� �#�<=. 
)�.�(/#��643!�)/4
&
�#����42� /#
�)**��64354$/
;$�;$��( (buffer memory) /$ก2� D�3�;$ก$�%!
('.�/0
��
6$��I� <�.2�.�/�#�
)�
6� %�6�;$7!�ก�*74.<���643
54$/
;$�;$��(��I�74.ก6�� ��#3ก4	)ก$��
6�78
 ��#3(%**�#I46$ real time C.$'�I����<�'�I������-�(
6$=.$ ก�
)�$ก$���#3( '$�O 
�$3O ����5
	!4#�	D��#�ก;$
�(=/�306 
)/#�$ก$�ก�)�:ก �����3:��	�(�!"��)3)
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��#3(�#��#ก46$ /#'�$�78
 �
�กก46$  �;$<�.<=.�4
$�.�3ก46$ <�ก$��-(78
  (download) &6$��	����� ����/$�
6� /#
D!�%ก�/�
$3D!�%ก�/ �#��$/$�C�
6�78
 �#I7�.

  (7) 78
 ��#3
���	D� (real audio) /#�$/�ก:
 .ra �!"�78
 !�)�1��
6�7�.<�'@)D��'.�/0
 
(streaming) �#�<=.�;$���*=/1$2%
)��#3(*��	����� ���� 78
 !�)�1� streaming 
)<=.��5D�D
3#<�ก$�*#*���
'.�/0
�#�!��*�!
#�3�7�.  �2���<�.7�.78
 '�$��
�ก��/$)�/�;$���* ��*�6(&6$��)**�	����� ���� �;$<�.&0.=/
�$/$�C=/1$2%
)��#3(&6$��)**�	����� ����7�.�36$(�6������(

��ก
$ก�#I 3�(/#�0!%**78
 ��#3(����O �#ก �=6�

audio streaming format (.asf) �!"�78
 ��#3(��-�(�#�/#!�)�1��
6�7�.<�'@)D��'.�/0
 (streaming) �#�
��.��6('.�/0
��#3(%** real time <=.ก��/$ก<�ก$�8N(4	�3:���7
� *��	����� ����

audio interchange file format (.aif, .aiff) �!"�78
 
�กK@)5
.$378
  WAVE %�6<=.�;$���*�5����( 
Macintosh

ACC (.acc) �!"�78
 ��#3(5:@1$2�0( �$/$�C�:6/54$/C#�7�.C-( 96 kHz ��(��*����$ก$��
6�78
 �0(C-( 
576 Kbps �$/$�C%3ก�)** 5.1 =6�( ��#3*��6$ dolby digital ���� AC-3

linear Pulse code modulation (LPCM) �!"�4	Y#%!
('.�/0
��#3( 
$ก��ZZ$@��$
�ก <�.�!"���ZZ$@
�	
	��
 %
.4�;$ก$�*���-ก'.�/0

(*�%&6� CD /�ก<=.�;$���**���-ก CD �2
(���47!

NIFF �!"�78
 '.�/0
��#3(�	
	��
 C0ก2�b�$'-I�<�=64(ก
$('�(!z 1990 /#
:�!�)�(5 �2���*���-ก($�
�2
(����# ��#3*��#3(��#3( %
)($��2
(�6$(O �=6� ก$�!�)�$���#3(<�4(>	/D8�# <=.<�ก$��6(&6$�'.�/0

�$(=6�(54$/C#���;$ D�3&6$�ก$�%!
('.�/0
�$/ /$��+$� RIFF ('.�ก;$���ก$�%!
('.�/0
 �microsoft�s 
resource interchange file format�) <�.�$/$�C<=.($�7�.ก�*>�8� %4� �:ก�)**!v	*��	ก$�

ก������̂ก���(�������� (digital sound recording)

ก$�*���-ก��#3(
(*����� �;$7�. 2 %** 5�� *���-ก�.43�)**��$
��ก %
)*���-ก�.43�)**�	
	��
 ก$�
*���-ก��#3(%**�	
	��
 (digital sound recording) 5�� ก$�*���-ก��#3( 
(*�������64354$/
;$ &6$��5����(
5�/2	4����   ��#3(�#�C0ก*���-ก 
)�306<��0!'�(78
 ��#3( (audio file) !�)�1��6$( O  >-�('-I��306ก�*>�8� %4� 
%
)54$/�.�(ก$�'�(&0.*���-ก��#3(46$ �.�(ก$�<=.78
 ��#3(!�)�1�<� 78
 ��#3(�#�*���-ก%
.4 �$/$�C�;$/$
����6�  �����ก%�6(1$3�
�(7�. D�3<=.>�8� %4� 5�/2	4����  �!"���4=643

�:!ก�@ �;$���**���-ก��#3(�	
	��


  (1) �5����(5�/2	4����  �#�/#�:!ก�@ �)***���-ก��#3( 5�� =:�%&(4(
���#3( ���� ก$� ���#3( 2�.�/
=6�(�6��:!ก�@  7/D5�D8� 
;$D2( 

  (2) D!�%ก�/*���-ก��#3( %
)����6� %�6(��#3(
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  (3) /#2�I��#�46$(*�j$� ��	�ก  (harddisk) �2#3(2�

  (3) 7/D5�D8�

  (4) �5����(�
6��#4#�# (DVD/CD player/recorder) �#��	���I(/$ก�*�5����(5�/2	4����  ���� =�	�%3ก�6$(
�$ก <=.�;$���*�
6�78
 ��#3(=�	��6$(O �=6� ��#3(����#!�)ก�* ��#3(2	�?K%
) �
6�<�D!�%ก�/�
6���#3(
<�4	�D�4 ก�7�. �=6� window media player 

  (5) �5����(&�/��ZZ$@��#3( (mixer)

�;$��.$�#�&�/��ZZ$@��#3(�'.$ (line input) �=6� ��#3(20� 

$ก7/D5�D8� ��#3(����#
$ก  DVD/CD player  ��#3(2	�?K
$ก
D!�%ก�/�
6���#3(<�5�/2	4����  ����%/.%�6��#3(�
6�
$ก�5����(
�
6���! %
.4&�/<�.�ก	���#3(<�/6'-I�/$ %
.4
���ก�*�!"�78
 ��#3( 
&6$�D!�%ก�/*���-ก��#3(

��ก
$ก�#I 3�(/#�:!ก�@ ���	/�36$(�����#ก �2���<�.ก$�*���-ก
��#3((6$3 %
)�)�4ก �=6� adapter jack =�	� %
)'�$��6$(O �2���
<�.ก$��=���/�6���ZZ$@��#3( &6$��$3�6��#�/#��4�6�%�ก�6$(ก�� <�.
�$/$�C�=���/�6�ก��7�.  �$3�6��:!ก�@  line in / line out

(7	"�$� 4.5)  1(�����������(&ก��� ���"(� ��	��"(� ��+ mixer

(7	"�$� 4.6)  ���+����(&ก���2##��	+Y ���
�	+ ������+���� DVD player ��##��$'+ surround 5.1 ก,#
�(&ก��� INPUT/ OUTPUT ���� �/	F"+ ���"�
�����
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�%_*�
W�����(��������̂ก���������� (digital sound quality)

78
 ��#3(�	
	��
 
)/#5:@1$2�#����7/6��I� '-I��306ก�*�(5 !�)ก�*�6$(O  ��(�#I

  (1) ����$ก$��:6/'�(��#3( (sample rate)  �!"�56$����$ก$��:6/ /#��643�!"��j	��>  (Hz) C.$/#56$/$ก
5:@1$2��#3(ก�
)�# %�6'�$�'�(78
 ��#3(ก�
)/#'�$�<�Z6'-I��$/7!�.43  ��(��I� 56$����$ก$��:6/��#3( 
-(
�!"���4*6(*�ก 5:@1$2��#3( ��(�#I

sample rate  44,100 Hz <�.5:@1$2��#3( �)��*%&6�>#�#�2
( (CD quality) >-�(C��46$<�.��#3(�#��#�#��:�

sample rate  22,050 Hz <�.5:@1$2��#3(��(
(/$ ��#3*��6$��#3(�#���*8N(7�.
$ก4	�3: (radio quality)

sample rate  11,025 Hz  5:@1$2��#3(%36�#��:�  ��#3*��6$D��?�2�  (telephone quality)

  (2) 
;$�4�=6�(��ZZ$@��#3( (channel) �!"�!N

�3��-�( <�ก$�<�.��#3(�
$3/	�	 ก4.$(
-ก <�.��#3(
��/���
�	( �)** 1 =6�(��ZZ$@��#3( (mono) �)** 2 =6�(��ZZ$@��#3( (stereo) %
)�)**��#3(��*�	?�$(
(dolby digital surround) <�.5:@1$2��#3(
$ก%36�:� 7!
��#�#��:� %�6
)/#'�$�78
 %�ก�6$(ก��/$ก

  (3) 54$/
)��#3�'�(��#3( (resolution) /#��643�!"� *	���#3( ��#3(�#�/#56$54$/
)��#3�'�(��#3(

;$�4�*	�/$กO ก�
)<�.��#3(�#�
)��#3�/$ก (5:@1$2�#) '�$�'�(78
 ก�
)D��$/7!�.43 ��#3(�#�/#56$ 
resolution '�$� 16 *	�  
)<�.5:@1$2��#3( ��#3*��6$%&6�>#�#�2
( (�.�(���5
.�(ก�* 56$ sample rate �.43)  
!N

:*���:!ก�@ ก;$��	���#3( %
)D!�%ก�/�#��ก#�34ก�*��#3(�64�<�Z6 /#54$/�$/$�C��(��*��#3(�)��* 24 *	�
�;$<�.5:@1$2��#3(�# ��<� �!"�Y��/=$�	/$ก3	�('-I�

4.1.5 ก��������+,��*�
����a�

78
 1$24#�	D��#�/#5:@1$2�0( 
)/#
;$�4�*	��# (video) %
)*	���#3( (audio) /$กก46$ 3	�(�.�(ก$�%��(
&
1$2'�$�<�Z6 
)�;$<�.ก$�!�)/4
&
1$2�ก	�54$/
6$=.$�$/7!�.43 5�/2	4���� �.�(�	I��!
��(2�I��#�
��64354$/
;$
;$�4�/$ก 
-(�.�(�$4	Y#
�'�$�'�(78
 1$24#�	D�
( D�3�#�5:@1$2'�(1$2��I�7/6�.�3
(
7! �����.�3
(�.�3�#��:� ��#3ก46$ ก$�*#*���'.�/0
 (compression)

ก$�*#*���'.�/0
 5�� ก$�36�����'�(78
  (code binary) ����
�*	��# *	���#3( �#�7/6
;$�!"���ก7! D�3�#� 
�ก	�ก$��0Z��#3'�(5:@1$2 '�(78
 1$2 <�.�.�3�#��:� ก$�*#*���'.�/0
 /#�
$3/$��+$� %
)��#3ก=����6$(ก��

/$��+$�ก$�*#����'.�/0
 �;$���*($�/�
�	/#��#3<�!N

:*�� C0กก;$���D�3 �(5 ก��
�ก 2 %�6( 5�� 
MPEG (moving Picture expert group) ก�* ITU-T (The ITU telecommunication standardization Sector)

/$��+$��(5 ก��$�$=$�	 (international Organization for standardization) ���� ISO 7�.<�.5;$
;$ก��
54$/46$ MPEG (moving Picture experts group) 5�� ก$�*#*��� ก$�'3$3 %
)'*4�ก$��;$���� '.�/0
'�(
1$2�5
����7�4%
)��#3( �=6� 78
 4#�	D�1$23���  ���� 78
 ����# �'.$�.43ก��<�.�306<��0!%**'�(�	
	��
 
(digital compressed format) MPEG �!"���5D�D
3#ก$�*#*���'.�/0
1$2%
)��#3( �#�C0ก2�b�$1$3<�.��643
($�  ISO/IEC



#��$�  4   ก	�&��'(ก��)�*���"�
����� )�+	�ก	������	��
��� 193

MPEG �!"�=���ก
:6/��ก2�b�$ �)**/$��+$�ก$��'.$����4#�	D�%
)���	D� '�( ISO/IEC D�3/#ก$�
��	�/2�b�$�64/ก��5��I(%�ก�/��� �����2QK1$5/ 2.?.2531 �#�!�)��?%5�$�$ D�3�/$=	ก'�(���/�2ก !�)ก�*
�.43*:5
$ก� 
$ก*�	K��2�b�$>�8� %4�  ��ก4	
�3
$ก?0�3 4	
�3 %
)/�$4	�3$
�3�6$(O !N

:*�� /#/$��+$�
'�(���/�2ก �#�7�.��*ก$�2�b�$��ก/$�
$3�:6� 7�.%ก6 MPEG-1, MPEG-2, MPEG-3 %
) MPEG-4 MPEG-7 
%
) MPEG-21

ITU-T �!"���643�#�/#��.$�#���ก%**/$��+$�78
 ($� �.$�D��5/�$5/ '�( ITU (international 
telecom union) /$��+$� ITU-T.6 ��I��!"�ก$�*#*���D�3ก$�36� code binary D�37/6/#ก$��0Z��#3 ��������	I(
�64�<�O �
3 ��(��I� �/����;$ก$�'3$378
  ก�
)7�.
;$�4�*	�'�(78
 ��I� ��/����.�w*�*�:ก!�)ก$� ��4�36$( 
=�	�'�(ก$�*#*����#��0.
�กก���# 5�� JPEG

/$��+$� MPEG ก�* ITU-T 3�(/#'.�ก;$���*$(�36$(>.����*ก�� %�6'.�ก;$�����
6$��I� /�ก
)3-��$/
/$��+$� MPEG �!"��
�ก ��(�#I [3]

  (1) MPEGd1

�!"�/$��+$��ก#�34ก�*4#�	D� ก;$��	��36$(�!"��$(ก$�<�=64(!z 2.?. 2536 (5.?.1993) �;$7!<=.<�4#>#�# 
/#��5D�D
3#�#�2�b�$�$/ MPEGd1 ��(�#I

ก$�2�b�$/$��+$� MPEGd1 %*6(��ก�!"��
$3�64� �����
$3�)��*=�I� (layer) �=6� �64�'�(1$2 
�64�'�(��#3( �64�'�(���� /$��+$� MPEGd1 layer 1 ��#3ก46$ MPEGd1 �!"�/$��+$�ก$�*#*���78
 1$24#
�	D� /#'�$�78
  320 x 240 2	ก�>
 /$��+$� MPEGd1 layer 2d3 ��#3ก46$ MP3 <=.ก�*��#3(��6$��I� ��(��I� 
MP3 
-(7/6<=6/$��+$� MPEGd3  �36$(�#��
$35��'.$<


�64� Ogg Vorbis (.ogg) �!"�/$��+$��#�2�b�$'-I�/$�2���%���#� MP3 �����(
$ก<�!z 2.?.2541 
(5.?.1998) �C$*�� Fraunhofer <��3��/�# >-�(�!"��
.$'�(�	�Y	*���4	Y#ก$�*#*���'.�/0
%** MP3 ��	�/��#3ก�ก�*
56$�	�Y	*���
$ก&0.<=. �;$<�./$��+$� MP3 /	<=6'�(�$Y$�@)�#ก�6�7! ก
:6/��ก2�b�$
-(5	�/$��+$�ก$�*#*
���'.�/0
4	Y#<�/6'-I�/$%�� ��(��I� <�!z 2.?.2545 (5.?.2002) /$��+$� Ogg Vorbis 1.0 ก�C0ก!�)ก$?<=.�2���
�$Y$�@)�/*��	 (public domain) �36$(�!"��$(ก$�

/$��+$�����O �#�<�.5:@1$2��#3(<ก
.�5#3(ก�* MP3 �=6� ATRAC '�(ก
:6/*�	K�� D>�#� ACd3 /$��
+$���#3(�	
	��
��*�	?�$( (dolby digital surround 5.1 channel) %
) Windows Media audio (.wma) '�(
ก
:6/*�	K�� 7/D5�>�8� 

  (2) MPEG-2

<�!z 2.?.2537 (5.?.1994) /$��+$� MPEG-2 C0ก�;$/$<=.ก�*�5����(�
6��#4#�# 4	Y#ก$�*#*���'.�/0
 %�ก

                                                       
3  4	ก	2#��#3 �$�$�:ก�/���#. www.MPEG.org  ��*5.��/��� 5 /#�$5/ 2553.
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�6$(ก�* MPEG-1 ��(�#�4	Y#ก$��'.$���� C������ MPEG-2 *#*���'.�/0
7�./$กก46$ 
-(�2	�/
;$�4�
:�1$2 
(pixel) 7�./$กก46$ �;$<�.%��(&
1$2�#�/#'�$�<�Z6'-I�

  (3) MPEGd3

�!"�/$��+$��#���ก/$<=.ก�* �5����(�
6�>#�# �#�/#54$/
:'.�/0
1$2%
)��#3(�)��*�0( �=6� DVD player 
���� HDdDVD/Blurey player %
)<=.ก�*
���*1$2 HDTV (high definition television) �)��*54$/
)��#3�
�0( (
;$�4���.��%ก�%�4��� 1080 2	ก�>
) !N

:*�� ��	�/<=.ก���36$(%2�6�
$3

  (4) MPEGd4

78
  MPEGd4 /#�0!%**78
  .asf 2�b�$�6�3��
$ก'.��#'�( MPEG-1 ก�* MPEG-2 &0.�	��	�/2�b�$
/$��+$� MPEG-4 5�� *�	K�� 7/D5�>�8�  *�	K�� divXNetworks 78
 �#�7�.��*ก$�*#*����$//$��+$� 
MPEG 4 
)/#'�$��
�กก46$ JPEG  %
)78
  quick time >-�(�!"�&
/$
$กก$�
�'�$�=64(ก4.$('�(��.��$(
��	�'.�/0
 (bandwidth)  %
) �4/��$78
 4#�#D� '.�54$/ก�$88[ก1$2�5
����7�4 ���� %��	�/=��� %**��(
/	�	 (2D) %
) �$//	�	 (3D) �'.$74.�.43ก��

/$��+$� MPEG-4 ��ก%**/$�2�����(��* ก$�<=.($�'�(/�
�	/#��#3ก�*�:!ก�@ ����O <�.�
$ก�
$3
'-I� �=6� D��?�2� /��C�� �4�*7>�  �5����(�
6�%**�6$(O >-�(��5D�D
3#ก$�*#*���'.�/0
 
)*#*����!"��8�/
1$2 D�3�8�/1$2�#�/�:K3 /�(7/6���� %
)=64(54$/C#���#3(�#�/�:K3 7/67�.3	� 
)C0ก*#*���7/6<�.%��(&
 >-�(
�!"�ก$��'.$�����#�/#!�)�	�Y	1$2/$ก'-I�

/$��+$� MPEGd4 %*6(ก$��;$($���ก�!"��64�'�(1$2 %
)�64�'�(��#3( ��(�#I

MPEGd4 part 2 <=.*#*����64��#��!"�1$2 �0!%**78
 1$24#�	D� '�(ก
:6/&0.&
	�����O 7�.3-���$�0!
%**�#I7!!�)3:ก� <=.�36$(�
$ก�
$3

MPEGd4 part 3 <=.*#*����64��#��!"���#3( /$��+$��#I �0.
�กก���#<�=���'�(78
 ��#3( ACC (.aac)

AAC (advance audio coding) 2�b�$D�3ก
:6/*�	K�� %�!�![
 �#���.$(5:@1$2'�(��#3( �)��* 96 kbps 
7�.��#3*��6$ก�* �)��* 128 kbps '�(/$��+$� MP3 ��5D�D
3# ACC �;$7!<=.ก�*�2
(�!"��64�<�Z6 /#�$/
�ก:
78
  �!"� .aac, .mp4 %
) .m4a

MPEGd4 part 10 <=.*#*����64��#��!"�4#�	D� >-�(/#ก$��'.$����%**2	�?K�#ก�0!%**��-�( (advance 
video coding) �=6� /$��+$��#�=��� H.264

H.264 �!"�/$��+$�ก$�*#*���'.�/0
�)��*��#34ก�*/$��+$� MPEGd3 '�( ITU-T %
) AVC 
(advance video coding) %�6/#54$/�$/$�C<�ก$��'.$����4#�	D��0(ก46$ MPEGd4 part 2 /$ก H.26 �;$/$<=.
ก�*>�8� %4�  '�(ก
:6/*�	K��%�!�![
 �=6� quicktime7 %
) MacOSX 10.4 tiger
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!N

:*�� /$��+$� H.264 �!"��#��0.
�ก/$ก'-I� C0ก�;$7!<=.ก�*�)**�#4#%**<�/6 <�!�)��?Z#�!:�� 
!�)��?<�%C*3:D�![4] �
��
��;$7!<=.ก�*�5����(�
6��#4#�#5:@1$2�0( (HDdDVD) �#���#3ก46$ *
0�
3 �	�ก  
(bluray disc)

��ก
$ก��I� 3�(C0ก�;$7!<=.ก�*($��.$�ก
.�(4(
�![� CCTV D�3�5����(*���-ก1$2 DVR <=.5:@�/*��	
�#��#ก46$'�(/$��+$��#I >-�(�$/$�C*#*���'.�/0
��I(1$2%
)��#3(7�.�0(ก46$ MPEG-4 �ก��*��6$��4 �;$<�.!�)�3��
���I��#�<�ก$�*���-ก %
)�;$<�.����$ก$��6('.�/0
&6$��)**�5���'6$3 �;$7�.�4����43	�('-I��#ก�.43

  (5) MPEGd7

MPEGd7 7/6<=6/$��+$��ก#�34ก�*1$2%
)��#3( %�6�!"�/$��+$�%
)'.�ก;$���<�ก$��ก�*'.�/0
%4�
.�/ 
�ก#�34ก�*��4���� ���� /#��#3 (metadata) �=6� �=���%&6�>#�# =��������( D�3�ก�*�!"�'.�/0
<��0!'�(78
  XML 
!�)D3=� 5�� �;$�4354$/�)�4ก<�ก$�
��ก$��
6�%
)�;$����'.�/0
1$2%
)��#3(�#�*��
:�306<�78
 

  (6) MPEGd21

�!"�/$��+$�/�
�	/#��#3<���$5� /#4��C:!�)�(5 �2���ก$�<=.($�/�
�	/#��#3&6$��5���'6$3 !N

:*���306<�
�)�46$(ก$�2�b�$

4.1.6 a&��ก�����
���������������������������� �� ����������( (*�
 ���(� ����a�)

5�/2	4���� ก�$8[ก ���� >#
# (CG) 5�� ก$�!�)/4
&
'.�/0
ก�$8[ก'�(5�/2	4����  ��I(�#��!"�����
��4�
' ��กK� '.�54$/ 1$2 ��#3( 1$2�5
����7�4 1$24#�	D� ก$�!�)/4
&
��(ก
6$4 �$?�3ก$���.$(%**

;$
�( (modeling) <�.�0��/���
�	(/$ก�#��:� C.$�!"�1$2%�(�($ (image) ก�%�(�&
��ก/$�$(
�1$2 
(monitor) C.$�!"�1$2C6$3 1$24$� 1$22	/2  
)%��(&
��ก�$(ก�)�$K ����4���:%&6���#3* %
)C.$�!"�
��#3( ก�
)%��(&
��ก�$(
;$D2( (speaker)

5�/2	4���� ก�$8[ก7�.��*ก$�2�b�$/$�36$(�6������( ��I(�$(�.$�ก$���.$(���5 %
)ก$���ก%**�.43
>�8� %4� �6$(O

��5D�D
3#ก$�&
	�=	!%
)�:!ก�@ j$� �%4�  ก��!"�!N

�3�;$5�Z�64���-�( '�(ก$�2�b�$�)**
5�/2	4���� ก�$8[ก D�3�w2$)ก$�%��(&
*�
�1$2%** 2 /	�	 %
) 3 /	�	 �#�<�.�#���%
)54$/5/=��

                                                       
4  D����?� 54$/
)��#3��0( (High-definition television ���� HDTV) 5�� �)**ก$�C6$3�����ZZ$@D����?�  �#�/#54$/
)��#3�'�(1$2

7�.�0(ก46$��ZZ$@D����?� %**��I(��	/ (�=6� NTSC SECAM PAL) ��ZZ$@
)C0ก%2�61$2<��)**�	
	��
 3ก�4.� �)**�)�$
��ก
<�=64(%�ก �#�!�)��?�3��/�# ����+��/�	ก$ !�)��?��(กQK

��ZZ$@1$2�	
	��
 �#�<=.ก�* HDTV /#
;$�4���.�<�ก$�%��(&
 (progressive scan ���� Interlace) %
) 
;$�4� frame ���� field 
�6�4	�$�# 7/6�.�3ก46$ 1080i50 ���� 1080p60


���*1$2�)��* HDTV <�.54$/
)��#3� ��I(%�6 1920 x1080 2	ก�>
 ��#3ก46$ Full HD !N

:*�� 54$/
)��#3�'�( HDTV �0(C-( 3840 
x 2160 2	ก�>
 ������#3ก46$ Quad HDTV <=.�;$���*�
6�1$2�#�/#54$/
)��#3��0( 7/6�	3/<=.��*�6(�!"���ZZ$@�#4#
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��/���1$2
�	( 5�/2	4���� ก�$8[ก C0ก�;$7!!�)3:ก� <=.ก�*($�&
	�����!�)�/ (multimedia) ($�&
	�����
54$/
�	(��/��� (virtual reality : VR) �2���<�.&0.<=./#54$/�0.�-ก��/����'.$7!�306<����:ก$�@ ��I�
�	(

����&� ก��W�����
�������ก��,cก

�(5 !�)ก�*'�(5�/2	4���� ก�$8[ก !�)ก�*�.43 �:!ก�@ j$� �%4�  %
) >�8� %4� 

�(5 !�)ก�*2�I�+$� �.$�j$� �%4�  !�)ก�*�.43 �)**ก$��;$($� 5 �64� 5�� (1) �)***�� (BUS) 
�!"��)**ก$��6��=���/��ZZ$@7889$�)�46$(�:!ก�@ �6$(O 1$3<�>-�(C0ก�	���I(<�%&(4(
��
�ก (mainboard) 
>-�(/#=6�(�6��;$���*ก$���#3*�:!ก�@ ��*'.$(  (2) ��ZZ$@�$�	ก$ (clock speed) �4
$ 
)�!"���454*5:/ก$�
�;$($�'�(5�/2	4����  D�3�$?�354$/C#�'�(��ZZ$@�$�	ก$ �!"�
�(�4)<�.54$/���4<�ก$�!�)/4
&
'�(
��643!�)/4
&
 (CPU) (3) =	!��643!�)/4
&
 (CPU) C���!"���4<
�;$5�Z'�(ก$��;$($�<�5�/2	4����  
<�ก$�!�)/4
�C$�1$254$/C0ก�.�( 54$/���4 %
)54$/%/6�3;$ (4) ��64354$/
;$ (memory / RAM) �!"�
�#��ก�*'.�/0
 (D�3ก$��6$� �'#3� �.431$K$�)**�
'+$���() ��I(ก6��%
)�
�(ก$�!�)/4
&
 '�(>#2#30 
��64354$/
;$�!�#3*��/���/���/�('�(/�:K3  �#�C0ก�	���I(�306<��:!ก�@ �
$3O �64�<��5����(5�/2	4����  
>-�(��#3ก=����36$(���� �=6� %�/ j$� ��	�ก  >#�#��/ (5) �:!ก�@ %!
(��ZZ$@'.�/0
 �)�46$( �)**��$
��ก 
ก�* �)**�	
	��
 �=6� MODEM

�(5 !�)ก�*�.$�>�8� %4�  !�)ก�*�.43 D!�%ก�/5�/2	4����  >-�(*��
:5;$���(%
)'�I����4	Y# �#����(
<�.j$� �%4� �;$($� �2���<�.7�.&
1$2 %
)��#3(�.$�ก�$8[ก�$/�#��.�(ก$� >�8� %4� 5�/2	4����  %*6(�!"� 2 
!�)�1� 5�� D!�%ก�/�)**!v	*��	ก$� %
)D!�%ก�/!�)3:ก�  <��64�'�(5�/2	4���� ก�$8[ก D!�%ก�/
!�)3:ก�  C���!"��5����(/���;$5�Z<�ก$���.$(($������	
	��
�:ก=	I�

�)**�5���'6$35�/2	4����  (computer network) <=.�=���/D3(5�/2	4���� �5����(����O �'.$�.43ก�� ��*
�!"�ก$������$��)�46$(&0.<=.�#��306�6$(7ก
ก�� ��I(%�6ก$�����54$/�/$3 20�5:3 ��*D�. ก$�'��6('.�/0
�6$(O 
<��)3)�6$(7ก
ก��/$ก &6$�����D��5/�$5/ (D��?�2� ) ��#3ก46$ �	����� ���� !N

:*����5D�D
3#�	����� 
���� 7�.ก
$3�!"��5����(/��ก$������$�'�I�2�I�+$�7!%
.4

�:!ก�@ �;$5�Z �#�/#&
�6�5:@1$2'�(($��.$�5�/2	4���� ก�$8[ก 5�� (1) %&(4(
�%��(&
1$2 ���� 
VGA card ก�* 
�1$2�;$���*ก$�%��(&
 (2) �5����(2	/2  %
) (3) %&(4(
���#3( ���� sound card ก�* 
�)**��#3(%
)
;$D2( ��I(�#I 5:@1$2�6$(O 36�/�.�(7�.��*ก$���*���( 
$กD!�%ก�/ก�$8[ก�.43 ��:!ก�5�� 
��5D�D
3#'�(�:!ก�@ %
)D!�%ก�/5�/2	4����  
)�.�(�'.$ก��7�. %
)7�.��*ก$�2�b�$7!2�.�/O ก��

D!%ก�/ก5�/2	4����  �;$���*ก$���ก%** ��.$( %
)%ก.7' ($��.$�ก�$8[ก /#<�.�
��ก<=.�
$3
D!�%ก�/ '-I��306ก�*4��C:!�)�(5  %
)54$/�.�(ก$� �
��
�54$/C���'�(&0.<=. D�32�I�+$�
)�;$��.$�#�  3 
�.$� 5�� (1) D!�%ก�/!v	*��	ก$��.$�1$2  (2) D!�%ก�/!v	*��	ก$��.$���#3(  (3) D!�%ก�/!v	*��	ก$��.$�
1$2�5
����7�4 %
)1$24#�	D� *$(D!�%ก�/ /#54$/�$/$�C�$(�.$�ก�$8[ก ��I(1$2 ��#3( %
)4#�	D� *$(
D!�%ก�/ /#54$/�$/$�C�2#3(�.$�<��.$���-�(
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a&��ก�����
�������ก��,cก

D!�%ก�/5�/2	4���� �#�<=.��ก%**($�ก�$8[ก %
)($������$�/4
=� /# 9 !�)�1� �$/��.$�#�%
)
54$/�$/$�C 5��

  (1) D!�%ก�/4$�1$2 2 /	�	 3 /	�	 %
) ��ก%**�C$!N�3ก��/ (drawing 2D 3D / computer Aided 
design: CAD) �=6� D!�%ก�/ corelDRAW!, adobe Illustrator, visio �$
/#5:@�/*��	4$�1$2�5
����7�47�.
�.43 �=6� 3D studio MAX

  (2) D!�%ก�/�ก%�6(1$2 (photo retouch) �#�/$
$ก78
 1$2
$กก
.�(C6$31$2�	
	��
 %
)ก$�
�%ก� <=.�ก%�6(1$2 %
)ก$���ก%**1$22	�?K (special effect) �#��0.
�กก���# 5�� D!�%ก�/ Photoshop

  (3) D!�%ก�/
����.$�	�(2	/2  (artwork design ���� desktop publishing) �=6� D!�%ก�/ Aldus 
Page Maker  D!�%ก�/ indesign D�3/#D!�%ก�/��4=643<�ก$���ก%**4��C:�#�
)�;$/$4$(<���.$��ก�$� 
7�.%ก6 D!�%ก�/5#3 '.�54$/ ����!�)/4
&
5;$ (word processing) �=6� microsoft Word D!�%ก�/�ก%�6(
1$2 �=6� adobe Photoshop %
)D!�%ก�/4$�1$2 �=6� adobe Illustrator,  corelDRAW!, Aldus Freehand

  (4) D!�%ก�/
����.$�4�* (web page design) <=.��ก%**��.$�4�*7>�  �=6� D!�%ก�/ Macromedia 
dreamweaver, Web Page Maker D�3/#D!�%ก�/����=643<�ก$�����*ก$�%��(&
 (web browser) �=6� 
D!�%ก�/ microsoft internet explorer %
)�6('.�/0
7!3�(�5����(5�/2	4���� %/6'6$3 �2����;$�&3%2�6*��	�
���� ���� (internet World Wide Web) ��ก
$ก�#I 3�(/#D!�%ก�/��4=643��ก%**4��C:�#�
)�;$7!4$(*���.$
�4�* �=6� ��.$(1$2�5
����7�4 �.43D!�%ก�/ Xara 3D, Ulead cool 3D, Gift animator, Macromedia Flash 
%
)D!�%ก�/
;$24ก�'#3�5;$���( ����=:�5;$���(<�ก$�54*5:/ก$��	��6������=���/�6�ก�*&0.<=. (interactive 
interface language) D!�%ก�/ก$��ก�*'.�/0
'�(&0.<=.($� ����D!�%ก�/ (database) �=6� edit plus, MySQL, 
PHP, ASP, java Script 

  (5) D!�%ก�/����6�%�6(��#3( (audio editing) �;$��#3(2	�?K (special effect sound) ��ก%**��#3(
����# (musical sound) ��#3(20�����*��3$3 (sound voice) �2���<=.<�($��.$���#3( %
)/�
�	/#��#3 �=6� 
D!�%ก�/ adobe audition

  (6) D!�%ก�/����6�%�6(1$24#�	D� (video editing) �2���<=.<�($��;$���� �&3%2�6 DgK@$ !�)=$
��/2��Y  ก$�?-กK$ %
)54$/*����	( �$(�#4# 1$23���  %
)4#�	��?�  �#��0.
�กก���36$(ก4.$('4$( �=6� adobe 
premiere, sony Vegas

  (7) D!�%ก�//�
�	/#��#3%
)����=643��� (multimedia and computer Assisted instruction: CAI)
�!"�D!�%ก�/2	�?K �#��;$��.$�#���.$(($��.$�/�
�	/#��#3 %�6��.������(ก$���*���(�)�46$(&0.<=.ก�*��4
D!�%ก�/ %��ก$��	��6��)�46$(&0.�6(�$� (sender) %
)&0.��*�$� (receiver) /�ก�;$7!<=.�.$�ก$���#3�ก$����
ก$�?-กK$ ก$�<�.54$/�0. >-�(�.�(/#ก$�����*!�)�/	�&
�.43 �#��0.
�กก���# 5�� D!�%ก�/ Macromedia 
authorware, director
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  (8) D!�%ก�/'�C6$3'.�/0
<��)**�5���'6$3 (file transfer) <=.<�ก$��6( (upload) %
) ��#3ก'.�/0

(download) *��	����� ���� �=6� cute FTP, Download accelerator

  (9) D!%ก�/%��(&
 %
)�;$����($� (presentation browser and player) �64�<�Z6
)�;$��.$�#�
�$(��#34 5�� %��(&
 (output) ��6$��I� 7/6�$/$�C%ก.7'78
 ($��#�/���;$����7�. D!�%ก�/!�)�1��#I/#<�.
�
��ก<=./$ก/$3 ��I(%��(&
��#3( 1$2�	�( 1$2�5
����7�4 4#�	D� ��.$�4�* �=6� WinAmp <=.�
6�78
 ��#3( 
ACD See <=.�01$2�	�( 1$2�5
����7�4  adobe reader <=.�6$���.$��ก�$�'.�54$/ %
)1$2�	�(  Windows 
Media player <=.�
6�78
 1$24#�	D�  Camfrog <=.��*%
)�6('.�/0
�#��!"�'.�54$/ (text) 1$2 %
)��#3( &6$�
�	����� ���� �!"��.�

��ก
$ก�#I 3�(/#D!�%ก�/=643��
�� %
) D!�%ก�/�5����(/������ �#ก/$ก/$3 <�D
ก'�(5�/2	4����  
%
)�5���'6$35�/2	4����  >-�(7�.��*ก$�ก$�2�b�$�	��6�ก���36$(7/6�3:�3�I( '-I��306ก�*&0.<=.
)�
��ก<=.�$/
54$/2�<
 ��I(/#<�.*�	ก$�8�# %
)��#356$
	'�	�Y	�

D!�%ก�/�6$(O ��
6$�#I �!"�D!�%ก�/�;$���
�0! C.$�!"�D!�%ก�/'�$��
�ก 
)/#54$/�$/$�C
;$ก�� 
%
)��.$(($�5:@1$27/6�#��ก *$(D!�%ก�//#5:@�/*��	�;$($�7�.�
$3��.$�#� %
)��.$(($�7�.5:@1$2�# 
�64�<�Z6
)/#�$5$56��'.$(�0( /#�/�05;$���( (menu bar) %
) %C*�5����(/�� (tool bar) 74.�;$���*&0.<=. >-�(
)/#
54$/3:6(3$ก �
�*>�*>.�� <�ก$�<=. '-I��306ก�*4��C:!�)�(5 '�(&0.<=. >-�(
;$�!"�
)�.�(��#3��0.<�.C6�(%�. %
)
�;$54$/5:.��53ก�*�/�0%
)%C*�5����(/���6$(O ��ก
$ก�#I D!�%ก�/ก�$8[ก�6$(O ��
6$��I� /#ก$�2�b�$54$/
�$/$�C�2	�/'-I������3O �$/�����*'�(%�6
)�:6� (version) D�3�#�D!�%ก�/�:6�<�/6O 36�//#�5����(/��<�/6O 
%
)�;$�4354$/�)�4ก<�.%ก6&0.<=. %�6ก�/#'.���#35�� �.�(<=.��64354$/
;$�5����(/$ก'-I� %
)�.�(<=.��643
!�)/4
&
�:6�<�/6O 54$/���4�0( %
)/#�$5$%2('-I�

��I(��I� &0.<=.
;$�!"��.�(�0.
�ก�
��ก�#�
)��#3��0. %
)�
��ก<=. <�.��/$)ก�*($� ��/$)ก�*54$/�$/$�C %
)
54$/5:.��53'�(�� D!�%ก�/%�6
)!�)�1� /#<�.�
��ก<=.�
$3D!�%ก�/ �
$3*�	K�� %/.46$D!�%ก�/%�6

)!�)�1� 
)/#=:�5;$���(<��/�0 %
)<�%C*�5����(/�� 5
.$3ก��ก�
�	( %�6�$
7/6�)�4ก<�ก$�<=.($��;$���*
*$(5� �$���:�2�$)54$/5:.��53 %
)54$/=;$�$Z<�ก$�<=. �64���กK)%
)54$/�0. <�ก$���ก%**($� ก�
�!"��#ก!N

�3��-�( �#��;$<�.($��.$�ก�$8[ก��ก/$ /#5:@1$2 /#54$/�$/$�C %
)!�	/$@%�ก�6$(ก��

&0.<=.�$/$�C�
��ก<=.D!�%ก�/�#�����(C��� ก$��!
#�3�D!�%ก�/<=.($�*6�3 /#��I('.��#%
)'.���#3 '.��#
5�� �2	�/��กK) 54$/�$/$�C
$ก�5����(/��7�. �;$<�.7�.($��#�/#!�	/$@/$ก'-I� %
)�4����4'-I� '.���#3 5�� �)3)
%�ก�#�<=. �$
�;$<�.
6$=.$ %
)7/65:.��53<�=:�5;$���( %
)%C*�5����(/��

78
 �6$(O �#�C0ก��.$('-I��.43D!�%ก�/5�/2	4���� ก�$8[ก��
6$�#I �:ก78
 
)/#�$/�ก:
78
  �!"�'.�/0

*6(*�ก5:@�/*��	 �0!%**78
  %
)D!�%ก�/�#���.$(/��'-I�/$ �
��
� 4�� �4
$ �
.$'�(&
($� %
)'.�/0

����O �#�
;$�!"� %
)�ก#�34'.�( '.�/0
�6$(O ��
6$�#I
)C0ก*���-ก74.�4/ก�*78
  ��#3ก46$ meta data

��:! D!�%ก�/5�/2	4���� ก�$8[ก �#�<=.<�($����� 1$2 %
)��#3( 
-(%*6(��ก�!"� 2 ก
:6/<�Z6O 5�� 
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D!�%ก�/!�)�1���ก%** ��.$( %
)%ก.7' 78
 ���� %
)D!�%ก�/!�)�1�%��(&
78
 ����

(7	"�$� 4.7)  F&�2ก��ก�	�cก �$�)�*0�������"���ก	������	� ��$'+1	กd*	':&�
	  (1) F&�2ก��1,���*	��ก�	� PageMaker
�(�� 7.0 (2) F&�2ก���ก2��+7	" Adobe Photoshop �(�� CS2  (3) F&�2ก���,����7	"
$��F� Sony Vegas �(�� 9.0 
(4) F&�2ก���,���� 2��+��$'+ Adobe Audition �(�� 2.0  (5) F&�2ก����ก2## ��*	+��*	�
3# dreamweaver �(�� 8 
(6) F&�2ก����*	+7	"ก�	�cก 3 ����
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(�	�	+�$� 4.2)  �,
�'�	+F&�2ก��ก�	�cก���"�
����� (computer graphics software)

!�)�1� %
)54$/�$/$�C�.$�ก�$8[ก

=���D!�%ก�/ %
)5:@�/*��	D�336�

dra
wi

ng
  2

D 
& 

3D
 C

AD
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autoCAD �'#3�%**�$(�C$!N�3ก��/ *
adobe Freehand  �'#3�%**($�?	
!
ก��/ ��4��กK� ก�$8 �	�(2	/2 

*

corelDRAW! ��ก%**($�?	
!ก��/ *
adobe Page Maker ��ก%** 
����.$
�	�(2	/2  (desktop publishing)

*

adobe indesign ��ก%** 
����.$
�	�(2	/2  (desktop publishing)

*

adobe Photoshop �ก%�6(1$2C6$3 *
adobe Illustrator ��ก%**ก�$8[ก1$2 * *
Macromedia authorware
��ก%**/�
�	/#��#3 %
)����=643��� (CAI)

* *

Macromedia dreamweaver
��ก%**��.$�4�*7>� 

* *

Macromedia Flash ��ก%**1$2
�5
����7�4 �;$���*�	����� ����

*

Macromedia director ($�4#�	D�
1$23��� 

* *

Macromedia fontographer *
3D studio MAX ��ก%**($�
ก�$8[ก 3 /	�	

* * *
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!�)�1� %
)54$/�$/$�C�.$�ก�$8[ก

=���D!�%ก�/ %
)5:@�/*��	D�336�
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/ p
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sony Vegas ����6�1$2 ��#3( %
)4#�	D� * *
adobe premiere ����6�1$24#�	D� * *
adobe audition ����6� %�6(��#3( *
Window movie Maker ����6�1$24#�	D� *
microsoft internet explorer 
�=���/�6��	����� ����

*

mozilla firefox �=���/�6��	����� ���� *
real player �6$�78
 4#�	D�*��	����� ���� * *
Camfrog �6$�78
 4#�	D�&6$��	����� ���� * *
WinAmp �6$�78
 ��#3( *
ACDSee %��(78
 �0!1$2 *
Download accelletor  ��#3ก'.�/0

%
) 5��
�ก78
 
$ก�	����� ����

*

Global SCAPE Cute FTP ��*�6(78
 
�)�46$(5�/2	4���� %/6'6$3 %
)&0.<=.

*

power DVD �6$�78
 4#�	D� *
acrobat reader �6$�78
 ��ก�$� *
�
�
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W�#����ก��-!da&��ก�� �������ก��,cก

<�ก$���ก%**($��6$(O &0.��ก%**
;$�!"��.�(��I(4��C:!�)�(5 �#�%�6=��46$ �.�(ก$��;$�)7� �/���/#
4��C:!�)�(5 �#�=���
�%
.4 
)�.�(/#ก$��ก�*'.�/0
2�I�+$� �2����;$/$!�)/4
 4	�5�$)�  !�)ก�*ก$���ก
%** �$�0!%**%
)
�กK@)'�(($�ก�$8[ก <�.��(�$/4��C:!�)�(5 �#���I(74.  '�I��6�/$ 5��2	
$�@$�
��ก
%**�#��.�(ก$� ��(�$/4��C:!�)�(5 /$ก�#��:� 
$ก��I��;$7!��.$(($�
�	( ��(��I� '�I����ก$���ก%**($�
ก�$8[ก5�/2	4����  !�)ก�*�.43 3 '�I���� 5��

  (1) '�I����ก6����ก%** (pre design)
  (2) '�I������ก%** (design)
  (3) '�I�����
�(��ก%** (post design)

*�� ก��������W�����
������� (mode)

1$4) �/$3C-( 4	Y#ก$� �����1$2ก$�@  <�ก$�!v	*��	ก$�'�(�5����( ����D!�%ก�/<=.($� �#�&0.<=.
D!�%ก�/ 
)�.�(�
��ก<�.��/$)�/ก�*4��C:!�)�(5  D�3���47! mode <�D!�%ก�/5�/2	4����  
)/#�C$�)
'�(D!�%ก�/ ���� D�/�ก$��;$($� �306  6 
�กK@) 5��

  (1) conversational mode �/$3C-( 1$4)�#�5�/2	4���� 2�.�/�#�
)5;$C$/ ���� <�.5;$��* <�

�กK@)��/��� interactive mode

  (2) edit mode �/$3C-( 1$4)�#�5�/2	4����  ���#3/2�.�/
)��*ก$�%ก.7' ��$�$/$�C���(%ก.7'��I(
<��64��#��!"� text ���� �0!1$2 ���� ก�$8 �/���%ก.7'����
%
.4 
-(56�3���(<�.D!�%ก�/ %��(1$2 (graphic 
mode) �����;$��*ก$��;$($�'�(D!�%ก�/ (run mode)

  (3) graphic mode �/$3C-( 1$4)�#�5�/2	4���� �306<�1$4)�#����#3/2�.�/
)%��('.�/0
�6$(O *�

�1$2 ��ก/$�!"��0!1$2 ���� ก�$8=�	��6$(O

  (4) interactive mode �/$3C-(5�/2	4���� �306<�1$4)�#�����*5;$C$/ ���� <�.��*5;$C$/ ���� 
�/$354$/46$/#ก$��	��6�ก�*&0.<=.�306 �=6� ��<�.<�6'.�54$/ ��<�.5
	ก!:�/ �!"��.�

  (5) run mode �/$3C-( 1$4)�#��5����(ก;$
�(ก�)�;$ก$� (execute) �$/D!�%ก�/�306 ����1$4)�#�
D!�%ก�/ก;$
�(ก�)�;$ก$��$/5;$���(�306 1$4)�#I<=.�2�������* �����0&
ก$��;$($�'�(D!�%ก�/

  (6) text mode ���� 1$4)'.�54$/ �/$3C-( 1$4)ก$�%��(&
'.�/0
�#��!"�'.�54$/ >-�(�$
�/$3
�4/C-( ��4��กK� ��4�
' �/ก$� ��Z
�กK@ <�O %�67/6�4/24กก�$8 %&�10/	 %&�1$2 ��I(*�ก�)�$K%
)

�1$2 C.$�.�(ก$�<�.%ก.7'�64���-�(�64�<�'�(78
  �w2$)�#��!"�'.�54$/ ���� text <�.�
��ก<=.D�/��#I

ก$�<=.($�D!�%ก�/5�/2	4����  54��
��ก�1$4)'�(D!�%ก�/ <�.C0ก�.�(ก�*($� 
-(
)�$/$�C<=.
!�)D3=� 
$ก 5�/2	4����  7�.���/!�)�	�Y	1$2 D�3�
��ก5;$���(
$ก�/�0 ����%C*�5����(/���
�ก 
)!�$ก�
ก
:6/�5����(/��36�3�$/�#��.�(ก$� �����(�#I�.�(�$?�3��กK) >-�(�ก	�
$กก$�<=.5�/2	4���� *6�3O
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���efก���  ������ 4.1  ���
������� ������������������������� �� ������!���

  1. <�.��ก?-กK$ �Y	*$3 �(5 !�)ก�*'�(�)**/�
�	/#��#3 �!�#3*��#3*ก�* %**
;$
�(ก$������$�
(communication model) /#54$/�;$5�Z <���.$�#� *�*$� ��/���ก�� %
)%�ก�6$(ก���36$(7� ?

  2. 78
 ก�$8[ก /#ก#�!�)�1� %�6
)!�)�1�/#5:@�/*��	�#�%�ก�6$(ก���36$(7� ?

  3. �)**�#�;$���*�	�(2	/2  ก�* �)**�#�;$���*1$24#�	D� /#5:@�/*��	%�ก�6$(ก���36$(7� ?

  4. �)**��#3( %
)78
 ��#3( '�(5�/2	4����  %*6(�!"�ก#�!�)�1� %�6
)!�)�1�/#5:@�/*��	%�ก�6$(ก��
�36$(7� ?

  5. �0!%**ก$�*#*���78
 4#�	D� /#ก#��0!%** %�6
)�0!%**/#'.��# '.���#3 �36$(7� ?

  6. D!�%ก�/ก�$8[ก5�/2	4����  %*6(��ก�!"�ก#�!�)�1� �)7�*.$( %�6
)!�)�1� /#5:@�/*��	 %
)��.$�#�
%�ก�6$(ก���36$(7� ?

  7. 
(�!�#3*��#3* ก$��
��ก78
 ��#3( 78
 1$2 78
 4#�	D� <�.��/$)ก�*($������	�(2	/2  �����	����� ����
(world wide web) ����4	�3: �����#4# %
) ก$��;$���� (presentation /player)
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audio
audio �!"���#3(1$3<�=64(ก$�7�.3	�'�(5� 54$/C#� audio �!"�7889$ก�)%��
�*1$3<�=64( 20 C-( 

20,000 Hz (��*�6�4	�$�#) <�5�/2	4����  audio �!"��)**��#3(�#�/$ก�*5�/2	4���� �����2	�/�'.$7! %&(4(
�
audio !�)ก�*�.43��4!�)/4
&
2	�?K %
)��64354$/
;$ �;$���*ก$�!�)/4
&
78
 %
)�6(7!�#�
;$D2( 
��#3(�!"���ZZ$@%**%��$
��ก >-�(%!
(�!"��	
	��
 D�3%&(4(
� audio D�3<=.��4!�)/4
&
%** analog-
to-digital �/���/#ก$�<=.��#3(��ZZ$@�	
	��
 
)�6(7!3�(
;$D2( >-�(
)/#ก$�%!
(ก
�*7!�!"���ZZ$@%��$
��ก
<�.�!"���#3(�#ก5��I(��-�(

78
  audio /�ก
)C0ก*#*��� (compression) �;$���*ก$��ก�* ����ก$��6(�#����4ก46$ 78
  audio �$/$�C
�6(�!"�78
 ��#34 �=6� 78
  wave �2����#�
)�;$<�.&0.<=.7�.��*��#3(%** real time <�ก$�8N(����# ����ก$�
!�)=:/%** video conference �;$���*%&(4(
� audio %**2	�?K�#����*��:� wave table �64��0!%** '�(
78
  audio �#�7�.��*54$/�	3/<�!N

:*��5�� MP3 (MPEG-1 audio Layer - 3)

audio frequency
audio frequency (AF, af ���� a.f.) �!"�5;$�#��.$(�	(ก�)%��
�*>-�(
)/#54$/C#� �=6� ก$�!�)3:ก�  

transducer <�
;$D2(�����08N( >-�(�!"�ก$���.$(5
�����#3(1$3<�=64(�#�5��$/$�C7�.3	� =64('�( AF !ก�	�306
<�=64( 20-20,000 Hz

4(
�D��?�2� ��I(�/��;$($�ก�*��ZZ$@ AF �2���
;$ก��=64(D�3!�)/$@ 200-3000 Hz D�3D/���/
'�(�$3D��?�2� /#�:!ก�@  AF <�ก$�%!
('.�/0
�	
	��
%** binary �!"���ZZ$@%��$
��ก >-�(�$/$�C�6(
&6$�4(
�D��?�2�  %
)�$/$�C%!
(��ZZ$@�;$�'.$ AF <�.�!"�'.�/0
�	
	��
 %
) binary

noise
noise �!"��	�(7/6�.�(ก$�'�(2
�(($�7889$ %
)%/6��
�ก7889$ >-�(
)
�5:@1$2'�(��ZZ$@%
)'.�/0


noise !�$กv<��)**�	
	��
 %
)�)�$
��ก %
)�$/$�C/#&
ก�*78
 %
)ก$������$�'�(78
 ��I(�/� �4/
C-('.�54$/ D!�%ก�/ 1$2 %
)��#3(�!"��.�

<�4(
��$3%'�( �=6� D��?�2� �	����� ����%**<=.�$3 external noise �!"�&

$ก�5����(<=.<��;$%��6(
<ก
.�5#3( 
$ก��$�� 8�� /�/��  
$ก*��3$ก$? D�3!ก�	 noise =�	��#I/#&
�2#3(�
�ก�.�3����7/6/# �36$(7�ก��$/
<��)3)2$3:89$5)��( ����<��;$%��6( �#�/#�:!ก�@ 7889$
;$�4�/$ก ก;$
�(<=.($� external noise /#&
ก�*
ก$������$� <�ก$��	��6��$(�	����� ���� external noise 
)�;$<�.����$ก$��6('.�/0
=.$
( �2�$)�)**�.�(
!��*54$/���4<�.��(ก�*�(����7'*��$3 ก$�����$�$(D��?�2�  noise 
)�!"���#3(�*ก4�

                                                       
5 �4�*7>�  D
กก4.$(%�6(��5D�D
3#�$�����? (Widebase Knowledge: widebase.net). URL: http://www.widebase.net/index.php

��*5.��#���4'.� IT A-Z http://www.widebase.net/knowledge/itterm/it_term_menu.php
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noise �!"�!NZ�$�;$5�Z<��)**7�.�$3/$กก46$�)**�$3 D�3���47! 
:���	�/�.�'�( noise 
$ก1$3��ก
�#�%!
(�$/����64�54$/C#� %
)����64�D�3��(ก�*54$/3$45
��� �#�54$/C#���;$ �=6� 300 KHz  noise 
$ก
*��3$ก$?%
)7889$ 
)/$กก46$�#�54$/C#��0( �=6� 300 MHz �64� noise �#��ก	�1$3<���4��*7�.�$3 ��#3ก46$ 
internal noise 
)'-I��6�54$/C#��.�3 4	?4ก�/#54$/�ก#�34'.�(ก�* internal noise �#�54$/C#��0(/$กก46$�#�54$/C#���;$ 
�2�$)C.$ external noise 
�
( internal noise 
)/#54$/�;$5�Z/$ก'-I�

4	?4ก�ก$������$� /#ก$�2�b�$<��$(�#��#ก46$<��64��#��ก#�34'.�(ก�* noise 4	Y#ก$���I(��	/<�ก$�
�
��ZZ$@ bandwidth �2���ก$�'3$3�)3)/$ก'-I� ก$�
���!5���/ '�(��ZZ$@�#�<=.($� 
)
� noise �#�&6$�7!
3�(4(
�
�* �36$(7�ก��$/ ก$�
� bandwidth 
;$ก��54$/���4�0(�:�'�('.�/0
<�ก$��6( ก$�2�b�$%**%&�<�
�$(&
ก�)�*'�( noise ��#3ก46$ digital signal processing ก$�<=. fiber optics ��5D�D
3#�#�7/674�6� noise

bandwidth
bandwidth '�(ก$��6(&6$���ZZ$@�����$� �!"�ก$�4��=64(54$/C#� �#���ZZ$@<=.($� 5;$�#I�$/$�C<=.

�.$(C-(5:@
�กK@)ก$���*���(54$/C#� '�(�)**��*ก$������$� '�(��ZZ$@�:ก!�)�1� 5�� ��I(%** 
%��$
��ก %
) �	
	��


<�54$/�/$3���47! bandwidth �!"�����64�D�3��( '�(
;$�4�'.�/0
��I(�/� �#��6(&6$� ������*�6�
��643�4
$ <�54$/�/$3�=	(5:@1$2 bandwidth �!"�����64�'�(54$/>�*>.��'�('.�/0
 �;$���*ก$�
�;$($�'�(�)**�#���(��*7�. �=6� ก$� download 78
 �:ก!�)�1� ����78
 1$2 <���-�(4	�$�# <=. bandwidth 
/$กก46$ก$� download '.�54$/ <��4
$��-�(4	�$�# 78
 !�)�1���#3('�$�<�Z6 D!�%ก�/5�/2	4����  %
)
1$2�5
����7�4�.�(<=. bandwidth /$ก ก$��;$����%** virtual reality (VR) %
) 1$2%** 3 /	�	 =�	� full-
length <=. bandwidth /$ก�#��:�

<��)**�	
	��
 bandwidth 5��54$/���4'.�/0
�!"� bits per second (
;$�4�*	��6�4	�$�#) ��(��I� D/���/
>-�(�;$($��#� 57,600 bps 
)/# bandwidth �!"� 2 ��6$'�( D/���/ >-�(�;$($��#� 28,800 bps <�<��)**%��$
��ก 
54$/�/$3'�( bandwidth �/$3C-( 54$/%�ก�6$(�)�46$(54$/C#��0(�:� %
)��;$�:�'�(��ZZ$@ /#��6434��
�!"� hertz ��ZZ$@��#3( /# bandwidth !�)/$@ 33 KHz %
)ก$�ก�)
$31$2'�(D����?� %**%��$
��ก 
<=.��ZZ$@4#�	D� >-�(/# bandwidth !�)/$@ 6 MHz

wave table
<���5D�D
3#5�/2	4����  wave table �!"��$�$(�ก�*5
�����#3(�#��!"� digitized sample '�(ก$�*���-ก

��#3( wave table �ก�*<� read-only memory (ROM) *�%&(4(
���#3( (sound card) %�6�$/$�C�!"��64��2	�/ 
'�(>�8� %4� 
$ก
:���	�/�.� ��#3('�(5�/2	4����  (�4�� =���	
	��
'�(�0!%**5
���%��$
��ก) 7�.��*ก$�
��.$(&6$� frequency modulation (FM) �0!%**5
�����#3(
)�ก�*74.ก6��<� lookup table �2���!��*!�:(5:@1$2
%
)�6(��ก7!

<�!N

:*�� %&(4(
���#3( �)��*�0(7�.�4/ wave table �#�/# 32-voices �����5����(/�� (�#�7�.��*ก$��4/
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�)�46$( ก$���.$(%
)�
6�3.��) %&(4(
���#3( �;$($��.43>�8� %4� �#�<�.��#3(�2	�/ wave table 7�.��*ก$�<=.

�*��#3( %
)�
6� D�3���*��:� �$/5;$���(<�78
 �;$5�Z �#���#3ก46$ script 7!�#� orchestra ��#3('�( wave table 
�$/$�C'3$3 ����!��*!�:( D�3<=. reverberation ���� effect ����ก6��*���-ก<��$�$( wave table *$(��� 
�4/��#3(ก
�(74. �2������*��:�
�(�4)�2
( %&(4(
���#3( 
;$�4�/$ก <=.'.�7�.�!�#3*'�( direct Memory 
access (DMA) �4/C-( FM synthesizer <�ก$��
6�3.��ก
�* (play back) 
$ก78
 �#��ก6$ก46$ %&(4(
���#3( 
%** full-duplex <�.&0.<=.*���-ก %
)�
6�3.��ก
�*<��4
$��#34ก��

%&(4(
���#3(�#�/# wave table 
)*��
:��643!�)/4
&
 (CPU) �#�!�)/4
&
��ZZ$@�	
	��
��ก/$

wavelength
wavelength (54$/3$45
���) �!"��)3)�)�46$(
:��#�ก;$��� <���*�#����ก��'�(��ZZ$@�0!5
��� <�

�)**7�.�$3 54$/3$4�#I
)ก;$����!"��/�� �>��	�/�� ����/	

	�/�� <�ก�@#'�(�	�8�$��� %�(�#�/�(����
��
��$74D��
�%
)��(�#%ก//$ 5
���/�ก
)�)*:�!"� nanometer (10 ^ - 9 �/��) ���� angstrom (10 ^ -10 �/��)

 

(7	"�$�  4.8)  20�7	"2��+�
	�'	
����� (wave length) 2���
	���+��+����� (amplitude) 2##��	+Y

54$/3$45
����!"��64�ก
�*54$/C#� 54$/C#���ZZ$@�0( 
)/#54$/3$45
�����I� C.$ f �!"�54$/C#�'�(
��ZZ$@ /#��643�!"� MHz %
) W �!"�54$/3$45
��� /#��643�!"��/��

w = 300 / f   ����   f = 300 / w

54$/3$45
��� *$(5��I(<=.��Z
�กK@  
$ก��4��กK�ก�#ก Lamda
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directX
directX �!"�D!�%ก�/!�)3:ก� %**�	����� �8> �;$���*ก$���.$( 
��ก$�1$2 %
)/�
�	/#��#3��8�85 

�=6� ก$��
6��ก/�  �����4�*�2
%** active web page >-�(�;$($�1$3<�.�)**!v	*��	ก$�%** Windows 95 
D!�%ก�/ directX �!"�D!�%ก�/�#��	�/$ก�* microsoft internet explorer 4.0

�64�=:�>�8� %4� �;$���*2�b�$ directX (directX software development kit, SDK) �4/��I(�5����(/��
�6$(O �!"�=:�>�8� %4�  �;$���*ก$���.$(1$2 %
)��8�85�6$(O �4/C-(��#3( ��ก
$ก3�(/#=:� driver 
development kit (DDK) <=.<�ก$���.$( driver �;$���*ก$�%��(1$2 ��#3( %
)�:!ก�@  I/O �6$(O directX 
�!"��4�� =��<�/6'�(7/D5�>�8�  <�ก$�2�b�$D!�%ก�/%** object-oriented programming D�3 directX 
7�.��*ก$���ก%**<�./#*$(8N(ก =�� �#��$/$�C�;$($�*�%&(4(
�!�)/4
&
1$2 %** AGP %
)�;$<�.
��643!�)/4
&
 (CPU) 
)3�(7/6�;$($����� <��64�&0.&
	�%&(4(
� AGP �64�<�Z6 
)/#D!�%ก�/ driver 
2	�?K�;$���* directX /$<�.�306%
.4

�64�!�)ก�*'�( directX

- directdraws �!"��	����� �8> �;$���*ก$�ก;$���1$2 2 /	�	 2�I�&	4 %
)ก$�*�	�$� buffer

- direct3D �!"��	����� �8>�;$���*ก$���.$(1$2 3 /	�	

- directsound �!"��	����� �8>�;$���*ก$��=���/D3(��#3(ก�*1$2

- directplay �!"� plug-in �;$���*&0.<=.

- directinput �!"��	����� �8>�;$���*ก$��;$�'.$
$ก�:!ก�@  I/O

GIF
GIF �!"�78
 1$2ก�$88[ก �#�7�.��*54$/�	3/ *� world wide web 78
 �#ก!�)�1� 5�� JPEG *��4�*

%
)�#��6$( O *��	����� ���� (�=6� bulletin board ) GIF 7�.�!"�/$��+$��0!%**'�(1$2 ��
ก��	�-/ก$�*#*���
LZW <=.<�8�� %/� GIF �!"�'�( unisys %
)*�	K���#���.$(&
	�1�@¡ �#�<=.!�)D3=� 
$ก��
ก��	�-/ LXW 
(�4/C-( GIF) �.�('���:Z$�
$ก unisys <��$(!v	*��	 unisys 7/6�.�(ก$�<�.&0.<=.1$2 GIF '�<*��:Z$� '.�
54$/ ก$���:Z$�
)=#IC-(54$/�.�(ก$� unisys ก
6$446$ก$�'���:Z$� 7/6
;$�!"��4/C-(56$Y��/��#3/ <��$(
��5�	5 GIF <=.!�)�1�'.�/0
 2D raster <��'.$�����!"� binary %
)<=.ก$�*#*��� LZW /#8�� %/��306 2 
�4�� =�� 5�� 87a %
) GIF 89a �4�� =�� 89a (ก�ก�$5/1989) 3	�3�/�;$���*ก$�<=. animated GIF >-�(�!"�
1$2�6������(��I� O 1$3<�78
  GIF ��#�34 GIF 89a �$/$�C7�.��*ก$��;$���*ก$��;$���� interlaced GIF

8�� %/� portable network graphics 7�./$%���#� GIF D�37�.��*ก$�2�b�$ D�35@)ก��/ก$�
�	����� ���� %
)&0.&
	� browser �$3<�Z6 �36$(7�ก��$/ &0.�$4� D�
�78
  GIF %
)&0.��.$( web site 3�(7/6
�.�('���:Z$�
$ก unisys �;$���*ก$���
ก��	�-/�#I
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GIF89a
78
 ก�$88[ก GIF89a �!"�8�� %/��1$2�$/�4�� =�� 89a '�( graphics interchange format (GIF) 

�4�� =��ก6����.$�#I 87a ��I(%�62QK1$5/ 2530 %�61$2�64�<�Z6�#�/�(����*��4�* �$

)7�.��*ก$���.$(
<�8�� %/��<�/6ก46$ ��-�(<�'.�7�.�!�#3*�;$5�Z'�(8�� %/��<�/65�� 54$/�$/$�C<�ก$���.$(1$2�5
����7�4
�#��$/$�C7�.��*ก$��
6� �
�(�6(&6$�7!3�(��4/�(�2
�#��5
����3.$3 ��4�36$( 7�5��4� ����%&6�!9$3�#�/#�!"�
�0!5
��� ������4��กK�<�Z6'-I�7�. <��$(!v	*��	1$2�5
����7�4 (animated GIF) �!"�78
 <�'.�ก;$��� 
graphics interchange format '�( 89a �#�*��
:1$3<�78
 ��#�34 �.43ก$���I(56$'�(1$2�#��$/$�C�;$����<�

;$��*�#�ก;$���

raster graphics
raster graphics �!"�1$2�	
	��
�#���.$(�!"�ก
:6/'�(��4�36$( �;$���*�#�46$(�#�/#<�. raster �!"��$�$('�(

2	ก�� x %
) y *�2�I��#�
�1$2 (C.$�!"�1$2 3 /	�	 �.�(�2	�/2	ก�� z) 78
 1$2 raster 
)�)*:2	ก�� 7!�#�54$/
�46$(<� monochrome ����56$�# 78
  raster *$(5��I(�.$(C-(<�+$�) bitmap �2�$)�ก�*�$�����?�#�
�*506D�3��(
ก�*�$�$(
�1$2

78
  raster /�ก
)<�Z6ก46$78
  vector graphics %
)/�ก
)
;$*$ก<�ก$�!��*!�:( D�3!�$?
$กก$�
�0Z��#3�$�����? C-(%/.46$�5����(/��>�8� %4�   �$/$�C%!
(78
  raster <�.�!"�78
  vector ��4�36$(78
 
1$2 rastor 7�.%ก6 BMP, TIFF, GIF %
) JPEG

vector graphics
vector graphics �!"�ก$���.$(1$2�	
	��
 &6$�=:�'�(!�)D355;$���( �$(5@	�?$��� �#�4$(��.� %
)�0!

�6$(�!"�1$2 2 /	�	 ���� 3 /	�	 <��$(8[�	ก�  vector �!"�ก$�%��(!�	/$@ %
)�	?�$(<��4
$��#34ก�� <� 
vector graphics 78
 �#��!"�&

�2Y 
$ก($�?	
!¢ก�$8[ก �#���.$('-I�%
)*���-ก�!"�=:�
;$��* '�(!�)D355;$���( 
vector ��4�36$( �=6� %���#�ก$��ก�**	�<�78
  �;$���*%�6
)*	�'�(ก$��'#3���.� 78
  vector graphics 
�Y	*$3
:��#��6��=���/ก�� &
�#�7�.!�)ก$���-�( 5�� �!"�78
 '�$��
�ก/$ก <�*$(
:� 1$2 vector �#�%!
(�!"�
1$2 raster graphics �#�
�*506D�3��(�)�46$(*	�ก�*2�I��#� 1$2 raster �$/$�C%!
(�!"�78
  1$2 raster ก6���#�

)%��(��ก ��(��I� 
-(�$/$�C%!
(�)�46$(�)**

78
  raster *$(5��I(��#3ก46$78
  geometric 1$2
;$�4�/$ก��.$(�.43�5����(/���=6� adobe Illustrator 
%
) corel draw <��0!%** vector 78
 1$2 vector (6$3<�ก$�!��*!�:(/$ก46$ 1$2 raster (>-�(*$(5��I(
�$/$�C%!
(ก
�*�!"�78
  vector �;$���*ก$�!��*!�:()

1$2�5
����7�4 �$/$�C��.$(�.4378
  vector &
	�1�@¡  Shockwave Flash <�.��.$(1$2�5
����7�4 2 
/	�	 %
) 3 /	�	 �#��6(7!3�(&0.'� �!"�78
  Vector %
)%��(1$2 raster %** "on the fly" �/����6(7!C-(
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bitmap
bitmap �!"�ก$�ก;$���2�I�%
)�#<�.%�6
)2	ก�>
 (pixel) ���� bit <�2�I��#�ก$�%��(1$2 ��4�36$(�=6� 

78
  gif (graphics interchange format) %
)78
  jpeg

bitmap 7/6�.�(ก$��ก�*'.�/0
'�(�����# �;$���*%�6
)2	ก�>
<��:ก%C4 �.�(ก$��w2$)'.�/0
 �#�=#I�#
<�/6 �#�<=.%��('�(%C4 ��(��I� 1$2�#�<=.�#/$ก�.�(ก$� bitmap '�$��
�ก

�����(
$ก bitmap <=.4	Y#ก$�%**�$3��4 ���� raster graphic <�ก$�ก;$���1$2 �;$<�.1$27/6�$/$�C
'3$3����64� �2�$)�;$<�.�0Z��#354$/5/=�� <�'@)�#�1$2%** vector graphic 7�.��*��ก%**<�.'3$3����64�
7�.����# �;$<�./#54$/�	3/<�ก$���.$(1$2%** vector graphic ก6��%
.4
-(%!
(�!"� �!"�1$2%** raster 
graphic ���� bitmap

pixel
pixel �!"���6432�I�+$�'�(�# <��)**D!�%ก�/*�
�1$2����1$2 >-�(��643�#�/#
�กK@)�!"���643

�$(���ก)/$กก46$ก$31$5 '�$�'�( pixel '-I�ก�*ก$�ก;$���54$/
)��#3� (resolution) '�(
�1$2 C.$��I(
56$54$/
)��#3��0(�:� '�$�'�( pixel 
)�;$ก�*'�$��$(ก$31$2'�( dotpitch ('�$�'�(
:�) '�(
�1$2 
ก$�ก;$����#'�( pixel <=.ก$�ก;$���&�/'�(�#�!5���/ RGB '.�/0
'��#�$/$�C5;$�4@7*� 7�.C-( 3 7*�  
>-�( 1 �;$���*%�6
)�# true color �����)**�# 24 *	� 
)<=.
;$�4�7*� ��I( 3 7*� 

bitmap �!"�78
 �#�<=.=#I�#<�%�6
) pixel �$/%ก��������%C4 %
)�#�;$���*%�6
) pixel <�%ก���I( 
�=6� 78
  GIF (graphics interchange format) �ก�* bitmap '�(1$2 54$/5/=��1$2*�
�1$2 <�*$(5��I(
%��(<��0!'�(
:��6�74. (dots per inch) 
;$�4�
:��6��	I4 
)�$7�.D�3'�$��$(ก$31$2'�(
� %
)ก$���I(
56$54$/
)��#3� C.$��I(56$54$/
)��#3�74.��;$ �;$<�.
:��6��	I4��;$�.43 >-�(
�1$2�#�<�Z6ก46$%�6/#56$54$/
)��#3�
��6$ก�� 
)�;$<�.54$/5/=��
�
(

resolution
resolution �!"�
;$�4�'�( pixel �#�<=.*�
�1$2 ก$�%��(54$/�/$3�!"�ก$�%��(
;$�4� pixel <�

%�4��� %
)<�%�4��I( 54$/5/=��'�(1$2 '-I��306ก�*54$/
)��#3�'�(
�1$2 54$/
)��#3�'�( pixel 
*�
�1$2'�$��
�ก 
)'3$3'-I�*�
�1$2�#�<�Z6ก46$ �;$<�.54$/5/=��
�
( �����(
$ก
;$�4� pixel �#���6$ก��
7�.��*ก$�'3$3�$/
;$�4��	I4�#��2	�/'-I�

�)**
�1$2'�(5�/2	4����  
)/#54$/
)��#3��0(�:�'-I� ก�*54$/�$/$�C�.$�ก$31$2 <�ก$��4/
%�(%
)54$/
)��#3� �=6� �)**
�1$2 ���*��:�54$/
)��#3��0(�:� 1280 x 1023 pixel �$/$�C
���*��:�54$/
)��#3� 1024 x 768, 800 x 600, %
) 640 x 480 <�ก$�<=.54$/
)��#3�/$ก �2����;$<�.1$2/#
54$/5/=�� %�61$2
)/#'�$��
�ก �;$<�.�6$�3$ก'-I�

54$/
)��#3�'�(
�1$2 �$/$�C4���!"�
:��6��	I4 !ก�	
)<=.ก�*ก$�2	/2  �36$(7�ก��$/ก$��$56$ 
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pixel �6��	I4�$7�.D�3<=.56$54$/
)��#3�ก�*'�$�
�1$2 �=6� 
�1$2'�$� 15 �	I4 /#54$/
)��#3� 640 pixel 
*�54$/3$4%�4��� 12 �	I4 
)��6$ก�* 53 pixel �6��	I4

graphic accelerator
graphic accelerator �!"��:!ก�@ �	�
5D���	5� '�$��
�ก >-�(<�.D!�%ก�/5�/2	4���� �$/$�C off 

load ก$��6(%
) refresh 1$27!�#�
�1$2 %
)5;$�4@ก$�<=. Special effect 
$ก 2 /	�	 �!"� 3 /	�	 graphic 
accelerator 
)�2	�/54$/���4<�ก$�%��(1$2*�
� �=6� ก$�%��(1$2'�$�<�Z6 �����ก/�  %** inter 
active >-�(�.�(ก$�1$2�#���*���(�6�&0.<=.7�.���4 �5����(5�/2	4���� �64�*:55
 <�!N

:*��
)�	���I( graphic 
accelerator /$1$3<��5����( >-�( 54$/�$/$�C'�( graphic accelerator �$/$�C'3$37�.D�3�2	�/ accelerated 
graphic port (AGP) �	����� �8>*�� �)�46$(�:!ก�@ 5�/2	4���� �;$���*ก$�%��(1$2 D�3 graphic 
accelerator %�6
)��4
)/#�64�ก$��=���/�6�ก$�!�)3:ก� D!�%ก�/ ��#3ก46$ application program interface 
(API) <�*$(=�	��$

)/# API /$กก46$��-�( >-�( API �#�7�.��*54$/�	3//$ก7�.%ก6/$��+$� OpenGL %
) 
microsoft direct X %
) direct 3D

animated GIF
78
  animated GIF (graphics interchange format) �!"�1$2ก�$88[ก*��4�*�2
�#��5
����3.$37�. ��4

�36$( 1$2�/:�  ����%*����� ก�*5
��� ������4��กK��#�<�Z6'-I� �36$(�6$��?
��3  D�3�w2$) animated GIF 
�!"�78
 <�'.�ก;$��� graphics interchange format �$/ GIF89a �#��ก�*1$3<�78
 ��#�34/#=:�'�(1$2�#�7�.��*
ก$��;$����<�
;$��*�w2$) animated GIF �$/$�C4���*7/6�0.
* (%
)!�$ก�<�.5	�46$��ก�$��#I7/6�53�	I�
�:�ก$�/$C-() �����$/$�C�;$������-�(��:ก�/����
;$�4���-�( %
)
$ก��I��3:�ก$��5
����7�4 animated 
GIF 7�.��*ก$�<=.*6�3<� %*����� DgK@$*��4�*

java Flash %
2�5����(/�������$/$�C7�.��*ก$�<=.<�.��*&
��#34ก��ก�* animated GIF �36$(7�ก��$/ 
animated GIF ��.$(7�.(6$3D�3�!�#3*��#3*ก�*1$2'�( java ���� Flash %
)�$/!ก�	/#'�$��
�ก%
)%��(
&
7�.���4

video display (display mode ���� display)

display (
�1$2) '�(�5����(5�/2	4���� �64�*:55
��	�/�!"�%**�#��#34 �2���<=.ก�*($�!�)�1� Word 
processor ��I(%�6�?4��K 1970 <�!z 1981 IBM %�)�;$ color graphics adapter (CGA) >-�(
�1$2=�	��#I
�$/$�C<=.7�. 4 �# /#54$/
)��#3��0(�:� 320 pixel <�%�4��� %
) 200 Pixel <�%�4��I( %�67/6��/$)�/
ก�*ก$�<=.($�

!z 1984 IBM %�)�;$
�1$2%** enhanced graphics adapter (EGA) >-�(�$/$�C<=.�#7�. 16 �# %
)�2	�/
54$/
)��#3��!"� 640 pixel <�%�4���%
) 350 pixel <�%�4��I( ก$�!��*!�:(�#I �;$<�.ก$��6$���4���(����#
ก46$ CGA %�6 EGA 3�(7/6�2#3(2�ก�*($�!�)�1�ก$���ก%**�.$�ก�$88[ก%
)�	�(2	/2  !z 1987 IBM %�)
�;$ �)**
�1$2%** video graphics array (VGA) 
�1$2�)**�#I 7�.��*ก$�3�/��*�!"�/$��+$� '�(
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�5����(5�/2	4���� �64�*:55
 54$/
)��#3��0(�:� 
;$�4��#�#�<=. 16 �# �#� 640 x 480 pixel ���� 256 �#�#�'�I���;$ 
320 x 200 pixel

!z 1990 IBM %�)�;$
�1$2%** extended graphics Array (XGA) D�3�4�� =�� XGA-2 �#�54$/

)��#3� 800 x 600 pixel <=.�# true color (16 
.$��#) %
) 1,024 x 768 pixel �#� 65,536 �# 
�1$25�/2	4���� 
�64�*:55
<�!N

:*�� 7�.�)*:C-(
�1$2%** Super video graphics Array (SVGA) SVGA /#54$/�/$346$
�����ก46$ VGA >-�(/#/$��+$��
$3/$��+$� <�=64(�#�&6$�/$ video Electronics standard Association 7�.
��I(/$��+$�D!�%ก�/�	����� �8> �;$���*
�1$2 SVGA ��#3ก46$ VESA BIOS extension 54$/!ก�	
�1$2
%** SVGA �$/$�C���*��:��#7�. 16 
.$��# C-(%/.46$ video Memory '�(�5����(5�/2	4���� *$(�64� �$


)
;$ก��
;$�4��#<�ก$�%��(��ก/$ 54$/
)��#3�/#�
$3�)��* 1$2'�$�<�Z6 (4���$/�.$��%3(/:/'�(

�1$2) 
)/#54$/
)��#3�/$กก46$ �=6� 
�1$2'�$� 14 �	I4 �$/$�Cก;$���54$/
)��#3�7�. 800 pixel �$/
%�4��� %
) 600 pixel �$/%�4��I( 
�1$2'�$� 20 �	I4 �$/$�Cก;$���54$/
)��#3�7�. 1,280 x 1,024 
pixel *$(5��I(
)7�. 1,600 x 1,200 pixel

    
(7	"�$� 4.9)  0,+ก	�1,�
	+�/	2���+2���+ก/	������$'+ (�/	F"+) �/	��,#��##��$'+ digital surround DTS 7.1
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development of video display standards [6]

Type of video display monitor
/video memory Year resolution / color

monochrome display
adapter (MDA)

monochrome
display
/ 4 KB  50 Hz

1981-
1987

80 character lines with 25 vertical lines on
the screen: 720x350 pixel
character: 9x14 pixel

color graphics adapter
(CGA)

16 colors / 16 KB
CGA 60 Hz

1981 text mode.: 80x25
character: 9x14 pixel
monochrome graphics mode: 640x200 pixels

enhanced graphics adapter
(EGA)

/ 64d256KB 1984-
1987

640x350 pixels in 16 colors.
640x480 pixel in high-resolution

professional graphics
controller (PGC)

320 KB
/ 60 Hz.

640x480 pixels in high-resolution with 256-
4,096 colors.

8514 display standard  in
1987

43.5 Hz interlaced
60 Hz non-
interlaced

1024x768 pixels at 256 colors
640x480 pixels at 256 colors

video graphics Array
(VGA)

256KB /16-256-
color modes, up to
720 horizontal
pixels, up to 480
lines

supports graphics and text modes:
640×480 in 16 colors
640×350 in 16 colors
320×200 in 16 colors
320×200 in 256 colors (mode 13h)

Super VGA (SVGA)
by (VESA)

VESA BIOS
extension (VBE):

1989-
2000s

800x600 with 16 colors
1024x768 with 256 - 65,536 colors

extended graphics Array
(XGA-1)

1990 800x600 pixels at 65,536 colors
1024x768 pixels at 256 colors

XGA-2 640x480 at true color
024x768 mode to high color (65,536 colors)

Wide extended graphic
Array (WXGA)

A winde screen
standard

1280x768 pixels with an aspect ratio of 5:3
1280x800 pixels with an aspect ratio of 8:5
1360x768 pixels with an aspect ratio of ~16:9
1366x768 pixels with an aspect ratio of ~16:9
1280x720 pixel used with HDTV

Super extended graphic
Array (SXGA) / Super
XGA

1280x1024 pixels with an aspect ratio of 5:4
1.3 million pixels in 17-19 inch LCD monitors
1400x1050 pixels with an aspect ratio of 4:3
1.47 million pixels in notebook LCD screen

                                                       
6 Wid  DaBoss. �Reference Pages Video display standards.� Post/Update: 2009-05-20 Website: Computer Knowledge ��*5.��#�

http://www.cknow.com/cms/ref/video-display-standards.html
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Type of video display monitor
/video memory Year resolution / color

Wide Super extended graphics
Array (WSXGA and
WSXGA+)

1440x900 pixels with an aspect ratio of 8:5
1.3 million pixels in wide screen
1680x1050 pixels with an aspect ratio of 25:16
1.76 million pixels

Ultra extended graphics Array
(UXGA)

1600x1200 pixels with an aspect ratio of 4:3
1.9 million pixels
1280x720 pixels with an aspect ratio of 16:9

Wide screen Ultra extended
graphics Array (WUXGA)

1920x1200 pixels with an aspect ratio of 8:5
2.3 million pixels

quad (quantum) extended
graphics Array (QXGA)

2005 2048x1536 with an aspect ratio of 4:3 and 3.1
million pixels.

Wide quad extended graphics
Array (WQXGA)

2560x1600 with an aspect ratio of 8:5
4.1 million pixels

quad Super extended graphics
Array (QSXGA)

2560x2048 with an aspect ratio of 5:4
5.2 million pixels

Wide quad Super extended
graphics Array (WQSXGA)

3200x2048 with an aspect ratio of 25:16
6.6 million pixels

quad Ultra extended graphics
Array (QUXGA)

3200x2400 with an aspect ratio of 4:3
7.7 million pixels

Wide quad Ultra extended
graphics Array (WQUXGA)

3840x2400 with an aspect ratio of 8:5 9.2
million pixels

Hex [adecatuple] extended
graphics Array (HXGA)

2005 4096x3072 with an aspect ratio of 4:3
12.6 million pixels

Wide Hex [adecatuple]
extended graphics Array
(WHXGA)

5120x3200 with an aspect ratio of 8:5
16.4 million pixels

Hex [adecatuple] Super
extended graphics Array
(HSXGA)

5120x4096 with an aspect ratio of 5:4
21 million pixels

Wide Hex [adecatuple] Super
extended graphics Array
(WHSXGA).

6400x4096 with an aspect ratio of 25:16
26 million pixels

Hex[adecatuple] Ultra
extended graphics Array
(HUXGA)

6400x4800 with an aspect ratio of 4:3
31 million pixels

Wide Hex [adecatuple] Ultra
extended graphics Array
(WHUXGA)

7680x4800 with an aspect ratio of 8:5
37 million pixels
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(7	"�$� 4.10) 2��+�,���
�ก	�2��+0�1�7	" �	��P	���	+Y 7	"1	ก 
http://upload.wikimedia.org/wikipedia/en/9/9b/Vector_video_standards2.png
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������  4.2 
ก��������������
��
� �d�(���
�������

��� �����"

�����	�(2	/2  �!"��5����(/�������$�'�I�2�I�+$� <�ก$�2�b�$�?�K+ก	
 ��(5/ %
)5:@1$2=#4	� �(5 !�)ก�*
�;$5�Z'�(�����	�(2	/2  5�� (1) D5�(��.$(�0!%**�$(ก$31$2 (body) >-�(!�)ก�*�.43 1$2 '.�54$/ �0!��(
��.� 
4�
$3 �# (2) 
�กK@)�0!
�กK@  (image) !�)ก�*�.43 ก$���*�0. ก$�3�/��* 54$/�6$��<
 C0ก�.�(
��#�3(%�. 54$/
�	( !�)D3=�  5:@56$ (3) �(5 !�)ก�*?	
!¢%
)ก�$8[ก (art and graphic) 5�� �;$%��6(ก$�4$(
4��C: (place) ����64� �0!�6$( (shape) '�$� (size) �0!��( (form) �#%
)�I;$���ก'�(�# (color and tone)

�กK@)2�I�&	4 (texture) �0!%** (pattern) ��.� (line)

5:@56$'�(�����	�(2	/2  '-I��306ก�* ก
:6/�!9$�/$3�'.$C-(7�.(6$3 ��.$(1$2
�กK@ '�(�(5 ก� 7/6�!"�!v	!NกK 
�6��	�(%4�
.�/ %
)����	1$2'�(��(5//�:K3  C���!"�54$/��*&	�=�*'�(&0.�#��ก#�34'.�(<���(5/ �#�
)�.�(
��$<
<�6%
)��*&	�=�*�6���(5/ (corporate social responsibility: CSR) �64/ก��

ก$�2	/2 ��I(D��) (Desktop Publishing: DTP) �!"���5D�D
3#ก$�2	/2  �#�<=.�5����(5�/2	4���� ��ก%**
%
)&
	�1$2 ��4��กK� �# ��.� %
)�0!��(�6$(O 7�.�36$(/#5:@1$2 �)**5�/2	4���� �#�<=.($�ก$�2	/2 %**
Desktop Publishing !�)ก�*�.43D!�%ก�/!�)/4
&
5;$ (Word processing) <=.��.$(��4��กK�&6$��:!ก�@ 
5#3 *�� � D!�%ก�/��ก%**%
)��.$(1$2ก�$8[ก 7�.%ก6 D!�%ก�/4$�1$2 (drawing) D!�%ก�/�ก%�6(
1$2 (retouching) D!�%ก�/
����.$2	/2  (artwork design) %
)�5����(2	/2 �
�>�� 

'�I����<�ก$�&
	������	�(2	/2  /#'�I�����
�ก 4 '�I����7�.%ก6 '�I�4$(%&� '�I����#3/ก$�ก6��2	/2 
'�I�2	/2 %
)�'.$�
6/ %
)'�I�!�)�/	� '�I�4$(%&� ��	�/
$กก$����#3/�	�(�6�7!�#I 5�� (1) ���I��$ 
$กก$��ก�*
�4*�4/'.�/0
�)��* information �/$3C-('.�/0
 �:ก=�	��#��306�$3��* %
.4�;$/$4	�5�$)� 54$/C0ก�.�(
��/$)�/ <�.�!"�'.�/0
 �)��* data %
)�;$7!�06ก�)*4�ก$���(�5�$)� <�.�!"� '.�/0
 message �2����;$7!
&
	����� (media) !�)�1��6$(O (2) D5�(��.$(�0!�
6/ (dummy) (3) 1$2C6$3 (picture) 1$24$� (drawing)
1$22�I��
�( (background) �# ��.� 54$/�-* (4) �.�w*�*��#3(2	/2  (5) ก$�2	�0
� ��กK� (6) ก$��;$�$� ��4	� 5
(artwork) %
) ก$�
��4$(��.$ (lay out) (7) ก$��;$%/62	/2  (plate) %
) (8) ก�)*4�ก$�2	/2 %
)ก$��'.$�
6/

�
�ก%
)5:@�/*��	2�I�+$� '�(ก$�
����.$��ก�$� !�)ก�*�.43 ก$�ก;$�����.$��ก�$� (page 
setup) �0!%**��กK� (font) ก$�36���.$ (paragraph) ก$��
��กก��* %
) �($ (borders and shading) <�.%ก6
ก
6�('.�54$/ %
) ��.$��ก�$� ก$�ก;$���
;$�4�5�
�/�  (column)

�
�ก%
)5:@�/*��	2�I�+$� '�(ก$��ก%�6(1$2 !�)ก�*�.43 �0!%**D�/��# (color model) 54$/

)��#3�'�(1$2 (resolution) ก$��
��ก
���ก�*78
 1$2 (image file type) <�.C0ก!�)�1�ก�*ก$��;$7!<=.($� 

�
�ก%
)5:@�/*��	2�I�+$� '�( ก$���ก%**($��	�(2	/2  !�)ก�*�.43 ก$�ก;$���'�$�'�(
ก�)�$K2	/2  (document setup) ก$�ก;$���
:�?0�3  (zero point) %
)��.��;$ (guide line) ก
6�('.�54$/ (text 
box) ก$��!
#�3��)��*ก$�>.�� '�(4��C:<���.$ก�)�$K($� ก$�
��4$('.�54$/��*�0! (text warp) ก$�
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��.$(��.$�.�%** (master page)

�)**�# �#�<=.ก�*�	�(2	/2  %*6(7�. 3 �)** 5�� (1) �)**�# RGB �!"��#�#�!�$กv*�
�1$2 �ก	�
$กก$�
3	(
;$%�( 3 �# 7�.%ก6 �#%�( (R: red) �#�'#34 (G: green) %
) �#89$ (B: blue) /$&�/<�.�!"��#�6$(O (2) �)**�# 
CMYK �!"��#�#�<=.<��)**ก$�2	/2 �#��#'�(D�(2	/2  5�� �#89$ (C: cyan) �#%�( (M: magenta) �#��
��( (Y: 
yellow) %
) �#�;$ (K: black)  (3) �)**�# HLS �!"��#�#�/�:K3 ��*�0.7�.
$ก4��C: /# 3 
�กK@) 5�� hue (H) �#�#�
�)�.��
$ก4��C:�'.$�$��$ lighting (L) 54$//�� �46$('�(�# saturation (S) !�	/$@�#'�(�#��I�O

5:@1$2($��#�2	/2 ��ก '-I��306ก�* ก$�ก;$���54$/
)��#3�<�ก$�2	/2  (resolution print) <�.%ก6�5����(
2	/2  7/6�.�3ก46$ 600 
:��6��	I4 (600 dpi) ก$�ก;$����5����(2	/2  54�ก;$����5����(2	/2  ��I(%�6��	�/�.� ��ก
%**
����.$�	�(2	/2 

���#���

4.2.1 %�45	�ก$���ก%**�����	�(2	/2  (printed media)

4.2.2 �	�(2	/2  %
)�)**ก$�2	/2 

4.2.3 ก�)*4�ก$�&
	������	�(2	/2 �.435�/2	4���� 

���$%&� ����

�
�(?-กK$�$3
)��#3�<�*���#3� ����#� 4.2 ก$�&
	������	�(2	/2  �.435�/2	4����   
*%
.4 ��ก?-กK$
�$/$�C

  (1) �'#3���* 5;$C$/
$ก%**]̂ก����.$3*���#3� 7�.C0ก�.�(

  (2) ��ก%**�	�(2	/2 DgK@$ �	�(2	/2 !�)=$��/2��Y  %
)�	�(2	/2 �@�(5  �	�(2	/2 
) 1 =	I�($� 2�.�/�;$
���� %
)�Y	*$3 �
�กก$� %�45	� ���:&
 ก$���ก%** '.�54$/ 1$2!�)ก�* 2�I��
�( ��I(�#I �$/
�
�ก�(5 !�)ก�*?	
!¢ %
)
��3$*��@����

ก��ก���

  (1) ?-กK$
$ก��ก�$�!�)ก�*ก$���#3� *��#� 4 ����#�  4.2  ก$�&
	������	�(2	/2  �.435�/2	4���� 

  (2) �;$%**]̂ก��� �.$3*���#3�

  (3) <�.7!?-กK$ ก	
ก��/'�(�(5 ก�<�O %
.4�ก�*�4*�4/'.�/0
�1$2%4�
.�/ (information) 4	�5�$)� 
(data analysis) ��(�5�$)�  (message process) %
)��ก%**
���;$ �����	�(2	/2  (print media) �2���($�
DgK@$ ($�!�)=$��/2��Y  %
)($��@�(5  ($�
) 1 ���� �4/ 3 =	I�($�

)�*�,ก�-ก.	��	��	'����$'� ����$� 4.2  ก	�0����������+"��"� �*
'���"�
�����  ���312�*
 �/	2##45ก�,��*	'#���$'�



#��$�  4   ก	�&��'(ก��)�*���"�
����� )�+	�ก	������	��
��� 217

4.2.1   ������ก����ก�����������
��
� (printed media)

�����W������
��
�

�	�(2	/2  ��*�!"���5D�D
3#<�ก$�����'.�/0
'$4�$��#�/#!�)4��	54$/�!"�/$3$4�$� 506ก�*/�:K3=$�	/$
��I(%�6�.� %
)7�.��*ก$�2�b�$7!�$/��5D�D
3#�#�/�:K3 5	�5.�'-I� %/.46$!N

:*�� 
)/#����!�)�1�����O <�.
/�:K3 7�.��2 �����$�ก�� %�6�	�(2	/2  C��46$�!"��5����(/�������$�2�I�+$��#��:� �#�/�:K3 3�(
;$�!"��.�(<=. �2�$)
/#54$/�!"��0!Y��/ =���
�ก46$����!�)�1����� �;$<�.�	�(2	/2  /#*�*$�/$ก�6��)**��(5/ �?�K+ก	
 ก$��/��(

  (1) *�*$��6�ก$��;$��	�($�'�(��+ ��+
;$�!"��.�(��.$( 23$��
�ก+$� �#��!"��0!Y��/=���
� %
)
����>I;$7�.�
$35��I( <�ก$���กก��/$3 �)�*#3*5;$���( %&�($�D5�(ก$� 4$(%&��2���2�b�$=$�	 ก$�DgK@$ 
!�)=$��/2��Y  �6�!�)=$=� >-�(�	�(2	/2 �!"��5����(/���#�<=.7�.5��*5
:/ ก4.$('$( =���
�

  (2) *�*$��6�ก$��;$��	�Y:�ก	
 ��4w
$ก&
	�1�@¡  *��
:1�@¡  ��ก�$�!�)ก�* 506/�� �$3ก$��	�5.$
�
��
�%&6�DgK@$  
;$�!"��.�(<=.�	�(2	/2 

  (3) *�*$��6�ก$�2�b�$5:@1$2=#4	�%
)ก$�?-กK$ ��(5/D
ก!N

:*�� �!"���(5/����'6$4�$�%**
7�.2�/%�� (Globalization)  �����	�(2	/2  7�.�'.$7!/#*�*$�<��)��*=:/=� ��.$(��(5/%�6(ก$���#3��0. <�.%ก6
!�)=$=� 7�.��*�0.'6$4�$��:ก�.$� ��#3��0.?	
!4�b�Y��/ !�)�2@#'�(%�6
)��(5/'�(5�<�=$�	

ก$�2�b�$ก$�?-กK$��I(%�6��#�
�C-(!N

:*�� ก$�<=.����ก$���#3�ก$����7�.<=.�����	�(2	/2 �������(���
��#3��!"������
�ก�#�/#�$5$C0ก �)�4ก�6�ก$�<=. C-(%/.46$
)<=.�������	/!�)ก�*ก$��������O�=6� ��!�2
( 
�7
�  4#�	��?� >�8� %4� 5�/2	4����  �����)**/�
�	/#��#3 (Multimedia) ก��$/

����&� ก��W��*�
 (composition)

�
�ก2�I�+$� '�(ก$�
���(5 !�)ก�*'�(1$2 (composition) ��I(1$2 2 /	�	 (1$2�	�(%
)1$2�5
����7�4)
%
) 1$2�#��ก	�
$ก�0!��( 3 /	�	 5�� ก$���.$(��ก1$2 %
) ก$���.$(
:���6� <�ก$�����54$/�/$3 ก$���*�0. 
%
)54$/�0.�-ก 4	Y#��.$(��ก1$2 /#�
�ก�ก@¡ �;$5�Z 3 !�)ก$� 5�� (1) ��.$(�/4��/06 ���� ก
:6/ <�.%ก6�(5 
!�)ก�*�6$(O <�1$2 (2) ก$�
���(5 !�)ก�*<�.�ก	�ก$��;$>I;$ >-� (�$

)�!"���.� 
:� �# �����0!
�กK@)����O 
<�.�0.�-ก46$�!"�24ก��#34ก��  (3) ก$���.$(54$/�6������( �.43��.� �	?�$( <�.%ก6�(5 !�)ก�*�6$(O <�1$2 
�ก	�54$/�6������('�(�����(�$4 ���� �!"�=:�'�(�����(�
6$

�64�4	Y#��.$(
:���6� ����
:���<
<�.%ก61$2 �;$7�. 3 4	Y# 5�� (1) 4$(�	�(�#���$<�.54$/�;$5�Z74.<�
�;$%��6(�#��;$5�Z (2) ��.$(54$/%�ก�6$(<�.%ก6�(5 !�)ก�*�6$(O <�1$2 �=6� /	�	'�(�;$%��6(�#�%��( '�$� 
�0!��( ����64� �6$�$( �# �4
$  (3) 4$(�(5 !�)ก�*<�.D����6� �$/
;$��*54$/�;$5�Z 
;$��*ก$�%��(ก6��
�
�( 
;$��*'�$��0!��( %
)2�I��#�46$(

��ก
$ก�#I ก$�
���(5 !�)ก�*'�(1$2 <�.�ก	�5:@56$�$(?	
!)��I� 
)
)�	I(�
�กก$��;$5�Z �#ก 2 
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!�)ก$� 7!7/67�.�
3 5�� 54$/�/�:
3  %
) 
�(�4) ก$���.$(54$/�/�:
'�(�(5 !�)ก�*1$2��I(��('.$( 
%
) ก$�
��4$( �;$%��6('�(
�(�4)<�1$2 ก�5�� ก$�
���(5 !�)ก�*�6$(O >I;$7!>I;$/$ %
)�/�;$��/� �2���
=643����54$/�/$3 %
)54$/�6$��<


�
�กก$�
���(5 !�)ก�*'�(1$2  54�5;$�-(C-(

  (1) �0!��( (form) �0!��(<��#��#I�/$3C-( /	�	�#��ก#�34ก�* 54$/
-ก 54$/ก4.$( %
)54$/3$4

  (2) �0!�6$( (shape) �!"�ก$�5;$�-(C-(
�กK@)D5�(�6$('�(1$2 D�3�w2$)�64��#�%��(��กC-(

	���$ก$�'�(&0.C6$31$2

  (3) �I;$���ก'�(�# (tone) 54$/�'./
$( ���� �($ '�(4��C:�#�
)C6$3 �!"��	�(�#�ก;$���54$/�0.�-ก %
)
�$�/@ 7�.�!"��36$(�#

  (4) 2�I�&	4 (texture) 2�I�&	4'�(4��C: 
���!"��(5 !�)ก�*�36$(��-�( �#��$/$�C*��3$3C-( 5:@
�กK@)
�6$(O '�(4��C:�#��;$����7�.�!"��36$(�# �2�$)����<�.�'.$C-(�$�/@  54$/�0.�-ก�6$(O �=6� &	4��.$ �3���(��� 
��3��#�3436� �!
��ก&
7/. �!"��.�

  (5) �0!%** (pattern) 7�.%ก6 ก$�<=.�(5 !�)ก�*'�(1$2%**��#34ก��>I;$O ก�� �2���=643<�ก$�3I;$
54$/�0.�-ก ����=643��.�<�.1$2�0���ก%�6�'-I�

  (6) ��.� (line)  �!"��(5 !�)ก�*��-�( �#�%��(��กC-(54$/�0.�-ก7�.�
$3O %** 
�กK@)'�(��.� 
��.���( ��.�D5.( ��.�>	ก%>ก �!"��.�

ก$���.�
:���<
 (point of interest) 5�� ก$�4$(�;$%��6('�(4��C:<�1$2 �$/�
�กกv�$/�64� (rule 
of third) ก$�4$(4��C:�#�w$ก��.$ %
)w$ก�
�( (foreground and background) �!"�ก$���.$(�(5 !�)ก�*1$2
<�.�6$��<
�#ก%**��-�( 
)=643��.�<�.4��C:<�1$2 �0��.$��<
3	�('-I� ��ก
$ก�#I ก$���.$(ก��*1$2�2���
��.�
:���6� (frame) ก��!"�4	Y#ก$�
���(5 !�)ก�*4	Y#��-�( �.43ก$��;$4��C:/$4$(�.$���.$'�(1$2 
(foreground)

�� (color) ��  ������(���X��� (psychology of colors)

�#
;$%�ก��ก�!"� 2 !�)�1� 5�� (1) �# �#��ก	�
$ก!�$กvก$�@ �$/Y��/=$�	 �=6� �#'�(%�( �#&	4'�(
4��C:�$/Y��/=$�	 %
) (2) �# �#��ก	�
$กก$���.$(���5 '�(/�:K3  �=6� �#'�(%�(7889$ �#'�(2
: �#�#�<=.�'#3�
1$2 %
)3.�/�#4���:�6$(O

�#%�( <�.54$/�0.�-ก�.��  �:�%�( ก�)�:.� �.$�$3  �5
����7�4  ������.� ��.$<
  /#2
�( 54$/�:�/�/*0�@  
54$//��(5��(  54$/��ก 54$/�;$5�Z  �����$3

�#�./ <�.54$/�0.�-ก �.��  54$/�*�:6� 54$/��<�  /#=#4	�=#4$  4�3�:6�  54$/5-ก5)��( ก$�!
�!
6�3  
54$/�!�#I34  ก$��)4�(
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�#��
��( <�.54$/�0.�-ก%
6/<�  54$/��<�  54$/�6$��	(  54$/�*	ก*$���=��� =#4	�<�/6  54$/��  <�/6 
 54$/�:ก�46$(  ก$�%&6ก�)
$3  �;$�$
*$�/#

�#�'#34 <�.54$/�0.�-ก �(*  �(#3*  �6/����  �6/�3��  ก$�2�ก&6��  ก$�&6��5
$3 Y��/=$�	  54$/!
��1�3 
 !ก�	  54$/�:' 54$/�:':/  �3��ก�3��

�#�I;$�(	� <�.54$/�0.�-ก�(*  �:':/  �:1$2  ���ก%�6�  �5�6('�-/  ��$ก$���$($� 
)��#3�  ��*5�*  �(6$($/
/#?�ก�	�?�#  �0(?�ก�	�  �!"��)�*#3*C6�/��

�#/64( <�.54$/�0.�-ก /#���6�   �6$�	��$/  ��.�
�*  >6����.�  /#�;$�$
  /#2
�(%](�306 54$/��ก  54$/�?�.$ 
 54$/&	��4�( 54$/�(*  54$/�0(?�ก�	� 

�#89$ <�.54$/�0.�-ก !
��D!�6(D
6(  ก4.$(  �*$  D!�6(<� �)�$� !
��1�3  54$/�46$( 
/�$3<
 54$/
�!"��	��)���#1$2ก$�=643��
�� %*6(!N�

�#'$4 <�.54$/�0.�-ก *�	�:�Y	�  �)�$� ��<� �*$*$( �6��D3�  �![��&3 ก$��ก	�  54$/��ก 54$/�4�( 
54$/
�	(  54$/�/��$ 54$/?���Y$  54$/�#($/

�#�;$ �#<�.54$/�0.�-ก /�� 
-ก
�* 54$/�	I��4�( 
:�
* 54$/�$3 54$/=��4 54$/
�* �$�:@ D���.$3 54$/
�?�.$ ���ก%�6� �'./%'�( ���� 2
�(

�#=/20 <�.54$/�0.�-ก �*�:6�  �6��D3�  �:6/�4
  �6���4$�  54$/��ก  ��$<
<�6  4�3�:6� ��:6/�$4 54$/
�6$��ก 54$/��<�

�#��$ <�.54$/�0.�-ก �?�.$  �$
�3  �.�%�.   54$/
-ก
�*  54$/���06  54$/=�$  54$/�(* 54$/�(#3* 
�:1$2  �:':/  C6�/��

�#��( <�.54$/�0.�-ก 54$/��0��$  D�6�6$  /#�$5$  �0(56$  �	�(�;$5�Z  54$/�
�	Z�:6(����( 54$/�:'  54$/
/��(5��(  54$/��;$�43ก$�%&6ก�)
$3 

ก$�<=.�#�$/�
�ก
	�4	�3$ 
)�ก#�34'.�(ก�* /	�	'�( �4
$ �$�/@  �C$��#� (1) �4
$ >-�(%��(C-(*��3$ก$?
�#�!�$กv
(*�1$2 �=6� �=.$ ก
$(4�� 5�;$ ก
$(5��  (2) �$�/@  >-�(%��(C-( 2
�(�#�>6���3061$3<�<
 �=6� 
54$/��ก 54$/23$*$� 54$/�.�%�.  (3) �C$��#� �=6� 1$3��ก 1$3<� ��ก �4��5  �#�ก
$(%
.( �����#�%5* 
36�/<�.�#�#�%�ก�6$(ก��  (4) 4�b�Y��/ /�:K3 �#�/#4�b�Y��/ 54$/�=��� %
)�	�(%4�
.�/�#�%�ก�6$(ก�� 36�/�#
54$/�/$3'�(�# �#�%�ก�6$(ก��7!�.43

ก��&� �����%_�X�W����������
��
�

&0.��ก%**%
)&
	����� /#�!9$�/$3<�ก$�&
	�����%�6
)=	I� %�6
)5��I( %�ก�6$(ก�� 5:@1$2'�(($��#�
7�. ก�
)%�ก�6$(7!�$/4	��3��?�  /://�( 54$/�$/$�C�$(�.$�54$/5	���.$(���5  <�ก$���ก%** ก$�<=.
�5����(/�� 5�/2	4����  D�3�w2$)($��.$�DgK@$ 
;$�!"��.�(
)�.�(/#�ก@¡ !�)�/	�&
($� ��I(74.�2���<�.
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ก$�&
	�($�������ก/$��(�$/4��C:!�)�(5  %
)/#5:@1$2 %
) %�45	� ก$���.$(���5  �$(ก$31$2 ���I��$ 
%
)%�4�'#3�

�ก@¡ ก$�!�)�/	����� �#�<=.�;$���*($�DgK@$ !�)=$��/2��Y   %*6(��ก�!"� �.$�ก$�<=.����%
)ก
3:�Y  
�64�!�)ก�*'�(�����#�&
	� �(5 !�)ก�*?	
!¢

ก. ก����	
��
 ��� ก����������� �����
�������

(1) �'.$C-(ก
:6/�!9$�/$3 7�.(6$3 �.43ก$�<=.1$K$�'#3� 1$K$1$2 �# '�$� �0!��( �
��
� =64(�4
$
%
)�C$��#�<�ก$��	���I( %
)�;$����

(2) ��.$(1$2
�กK@ '�(�(5 ก� <�./#54$/�6$�=���C�� �=���/D3(ก�*��4�	�5.$ >-�(�	�(2	/2 ��I� 
)�!"�
��4*6(*�ก5:@1$2 5:@56$ %
)5:@
�กK@ '�(�(5 ก� �
.$'�(&
	�1�@¡  ������643($��
.$'�(���� �.�(/#�64�
�#��)*:C-( �����;$����<�.����46$ /#54$/��*&	�=�* %
)7/6��$�!�#3*�6�&0.*�	D15%
)�	�(%4�
.�/

(3) 7/6�!"�!v	!NกK �6��	�(%4�
.�/ %
)����	1$2'�(��(5//�:K3  C���!"�54$/��*&	�=�*'�(&0.�#�
�ก#�34'.�(<���(5/ �#�
)�.�(��$<
<�6%
)��*&	�=�*�6���(5/ (corporate social responsibility: CSR) �64/ก�� 
D�3�w2$)�
.$'�(&
	�1�@¡  �
.$'�(���� �
��
�&0.*�	D15�:ก��643 ��(��I� �	�(2	/2  
)�.�(�)*:'.�54$/ 
1$2 �# �0!��(�#�D�./�.$4�6�ก$���:��กK �	�(%4�
.�/�.43

�.  
 !����ก
"�
#
��
�$�%�&'

(1) 2$���4 (headline)

(2) 1$2!�)ก�* (illustration)

(3) ���I��$ (body copy)

(4) 1$2�	�5.$ &
	�1�@¡  *�	ก$� ก	
ก��/ (product)

(5) D
Dก (logo)

�64�!�)ก�*�6$(O ��
6$�#I 54�4$(�306<��;$%��6(�#���/$)�/ '-I��306ก�*54$/5	���.$(���5  %
)54$/
�$/$�C<�ก$���ก%**'�(&0.&
	�����

(.  
#(����ก
")&��*

(1) %**��กK� ���� 8���  (font) D�3�
��ก<=. ������ก%**<�/6 ��I(�7�
  (font style)  '�$� 
(font size)  �# (font color) %
) 
�กK@)2	�?K (font effect)

(2) ก$���ก%** (
:� ��.� �0!��( 2�I�&	4 %�( �($ �# �#�46$() <�.%ก6 4��C: %
)2�I��
�( (background)
�#�!�)ก�*�306<�1$2

(3) �(5 !�)ก�*?	
!¢ (�	?�$( ����64� �/�:
 ��ก1$2 ก
/ก
�� 
�(�4)) '�(1$2��I(�/�
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ก$���ก%**�(5 !�)ก�*?	
!¢ 
)�.�(<�.��/$)�/ �$/���I��$�$�) 4��C:!�)�(5  3:5�/�3 54$/=�*
'�(&0.*�	D15

#.  ��!(&+ ก��
�	�#
��(� ��#ก��,�� -��.
/� �����!-�$��

(1) %�45	��
�ก (theme) /#54$/D����6� (body by unique) �
<
&0.�0<�.�ก	�54$/�'.$<
 %
)>$*>-I( 
(image by insight) �6$��<
 �-(�0�<
 �.43?	
!) (design by art & graphic)

(2) 1$K$ �)��*1$K$�#�<=. ��/$)�/ก�*&0.�6$�

(4) 1$K$ '.�54$/ 1$2 �# �0!�6$(O 
)�.�(D�./�.$4<
 �.43 
#
$ <�.&0.�0�ก	�54$/�0.�-ก %
)�$�/@ 
�:�/!NZZ$ (emotion-intelligence) 7/6/�/�/$ �
�ก
4( �!"�ก$���$�!�#3*&0.*�	D15

4.2.2 ����
��
� �� � ��ก��
��
�

�����	�(2	/2 �!"�����/4
=��#�/#!�)4��	54$/�!"�/$3$4�$��#��:�<� /#!�)4��	�#��6$?-กK$�!"��36$(3	�( 
�2�$)7�.%��(<�.����C-( 54$/�!"�/$'�(��5D�D
3#ก$�2	/2  2
�$�:ก�/w*�*�$=*�@¡	�3�C$� 7�.<�.
54$/�/$3 '�( ������	�(2	/2 �74.46$ �/$3C-( �/:� %&6�ก�)�$K ����4��C:<�O �#�2	/2 '-I� �4/�
����I(*�
�2
( %&��#� %&�&�( %&�1$2 1$24$� 1$2�)*$3�# <*!�)ก$? %&6���#3( �����	�(����<����/#
�กK@)�=6�
��#34ก��� ��(��I� �����	�(2	/2  5�� �	�(�#�2	/2 '-I� 7/646$
)�!"�%&6�ก�)�$K����4��C:<�O �.434	Y#ก$��6$(O ���
�ก	��!"�=	I�($��#�/#
�กK@)��/��� �.�w*�*'-I��
$3�;$��$<�!�	/$@/$ก�2����!"��	�(�#��;$ก$��	��6� ����=�ก
�;$<�.*:55
����7�.����������$* '.�54$/�6$(O

&� �*�W����������
��
�

  (1) �����	�(2	/2 �2���ก$��&3%2�6'6$4�$�

���(���2	/2  (newspapers) �!"������#��;$����'6$4 1$2 *�54$/ %
)54$/5	����� *�ก�)�$K%&6�
2	/2 '�$�<�Z6 ����'�$�ก
$( (tabloid) �#�2�*�4/ก�� ���(���2	/2  /#ก;$���2	/2 �&3%2�6 3 5$*�4
$ 5�� 
���(���2	/2 �$34�� (daily newspaper) ���(���2	/2 �$3��!�$�  (weekly newspaper) %
)���(���2	/2 �$3!NกK 
(semimonthly newspaper)

4$��$�  �	�3�$� (magazine / journal) �!"������	�(2	/2 �#��;$�����$�) 54$/�0. 54$/
�	( 54$/5	����� 
'6$4 ��I(�.$�4	=$ก$� 54$/*����	( %
)Y��/) (Y��/) �$�) *����	() /#�0!%**ก$��;$���� �#�D����6� �)�:�
�$ %
)��.$(54$/��<
<�.ก�*&0.�6$� /#ก;$���2	/2 �&3%2�6 6 5$*�4
$ 5�� �$3����� �$3��(����� �$3�$/
����� �$3�#������ �$3�ก����� %
) �$3!z


:
�$� (booklet) �!"��	�(2	/2 �&3%2�6!�)=$��/2��Y  ���:ก$�@  �����(�6$(O �#��6$��<
 ��ก/$�!"�
5�$4O 7/6/#ก;$����4
$%�6��� %
)/�ก7/6/:6(�4�(&
ก;$7�

D*� =�4�  (brochure) �!"������	�(2	/2 �#�/#
�กK@)�!"��/:��
6/�
�กO �3�*�	�ก���!"��
6/
;$�4� 8 ��.$
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�!"� �36$(�.�3 /#!ก��.$%
)!ก�
�( >-�(<�ก$�%��(���I��$
)�ก#�34ก�*DgK@$�	�5.$ *�	ก$� ก$�@�(5 

<*!
	4 (leaflet  handbill) �!"������	�(2	/2 <*��#34 �#���.�ก$�!�)ก$?����DgK@$ /�ก/#'�$� A4 �2���
(6$3<�ก$�%
ก
6$3 
�กK@)ก$�%��(���I��$�!"�'.�54$/�#�&0.�6$� �6$�%
.4�'.$<
(6$3

%&6�2�* (folder) �!"������	�(2	/2 �#��;$�������I��$ >-�(���I��$�#��;$������I��!"����I��$ �#���:!<
54$/
�;$5�Z 
�กK@)/#ก$�2�*�!"��0!�
6/�6$(O

<*![� (poster) �!"������	�(2	/2 DgK@$ �$
2	/2 �.43ก�)�$K 2
$��	ก &.$ ����4���:%&6���#3*�36$(���� 
![��$/�C$��#��6$(O /#�
$3'�$� ��I(%�6 A0 d A4 >-�(��.�ก$��;$�����36$(D����6� �-(�0�54$/��<


%&6�!9$3DgK@$ (buildboard) %&6�!9$3�#�
���;$'-I��2���DgK@$�	�5.$ *�	ก$� �@�(5  !�)=$��/2��Y  
ก	
ก��/'�(��+ %
)��ก=� /�ก�!"�!9$3'�$�<�Z6 �	��$/%3ก
�$
��#���$%�6�

  (2) �����	�(2	/2 !�)�1����(���

���(����;$�$ %**��#3� �$�5�# �!"������	�(2	/2 �#�%��(���I��$4	=$ก$�<�?$��� 54$/�0.�6$(O �2�������
<�.&0.�6$� �'.$<
54$/�/$3 �.4354$/�0.�#��!"�
�	( 
-(�!"������	�(2	/2 �#���.�54$/�0.�36$(C0ก�.�(

���(���*����	( �!"������#�&
	�'-I�D�3/#4��C:!�)�(5 �2�����.$(54$/*����	(�!"��
�ก <=.�����(�$4�//�	 
�$/
	���$ก$�'�(&0.�'#3� <�.�ก	�54$/ �2
	��2
	� ��:ก��$� '�$����(���/�ก/#'�$��
�ก ��#3ก46$ ���(���
w*�*ก�)�!§$ (pocket book)

���(���Y��/) ��.����I��$ 54$/�'.$<
�#�/#�6�D
ก ��(5/ /�:K3  ���4  �	�(%4�
.�/ ��.$(2
�(<
 �
�ก
?$��$ 54$/�=��� 
��Y	

  (3) �	�(2	/2 �;$���**��
:1�@¡ 

�!"������	�(2	/2 �#�2	/2 '-I� <=.<�ก$��6��:./&
	�1�@¡  2���: �6$(O �=6� <=.![���*'4� ���� ก�)!§�(
&
	�1�@¡ ก$�5.$ %
)2	/2 �!"�ก
6�(*��
: ����
�(

  (4) �	�(2	/2 �2���&
2	�?K 7�.%ก6

�	�(2	/2 �#���4/����(/#/0
56$�$/�#��)*: �;$7!<=.�!"��
�ก+$��;$5�Z�6$(O �$/�#�ก��/$3ก;$��� �=6� 
Y�$@��	  *����5��	�  �=�5Y�$5$�  ��¨4%
ก�(	�  ���(�����	��$(  Dw�� �!"��.�

�����	�(2	/2 /#ก$�&
	�'-I��$/
�กK@)2	�?K%
.4%�6ก$�<=.($� 7�.%ก6 �$/*���  *����432�  !�	�	� *���
�=	Z <*�6('�( <*����
��*�(	� �	�(2	/2 *�%ก.4  �	�(2	/2 *�&.$ �!"��.�

�	�(2	/2 �	�
�ก����	ก�  �!"������	�(2	/2 �#�&
	�'-I��2���<=.($�<�5�/2	4����  �����)**�5���'6$3
�	����� ���� 7�.%ก6 document formats  e-book for palm/PDA �!"��.�



#��$�  4   ก	�&��'(ก��)�*���"�
����� )�+	�ก	������	��
��� 223

� ��ก��
��
�  [7]

  (1) ก$�2	/2 �)**2�I��0� 5�� ก$�2	/2 �#�<=.%/62	/2 �64��#��!"�1$2�0� �0(ก46$*�	�4@�#�7/6<=61$2 
>-�(�!¢�%/62	/2 ก
�*�.$� (reverse) �/���5
-(�/-ก
(*�%/62	/2  �/-ก2	/2 
)�ก$)�	�<��64��#��!"�1$2 �/���<=.
%�(ก� 
)!�$กv1$2%
)'.�54$/*�4���:2	/2  ก$�2	/2 �)**2�I��0�%*6(��ก7�. 2 %** 5�� %**�
����� 
�2
� (letter press) ก�* %**�8
กD>ก�$8z© (flexography)

ก$�2	/2 %**�
����� �2
� (letter press) �!"�ก$� 2	/2 �#�%/62	/2 7�.
$กก$���#3(2	/2 ��4��กK��)ก��4 
%
)��#3(�.43/�� �����.43�5����(
�ก� �64�1$2 
)C0ก�;$�!"�%/62	/2  �#���#3ก46$ *
��ก (block) %
.4�;$/$��#3(
2	/2  �=6���#34ก�*��กK�/#56$<=.
6$3<�ก$�2	/2 56��'.$(��;$ %
)2	/2 
;$�4��#�7/6/$ก

ก$�2	/2 %**�8
กD>ก�$8z© (flexography) 2�b�$/$
$ก�)**�
����� �2
� ��42	/2 
)�!
#�3�
$ก
D
�)�!"�D2
#�/��  ����3$(�;$<�.�ก	�ก$��-ก����.�3 7/6�.�(�!
#�3���42	/2 *6�3O %
)�/-ก2	/2 /#54$/
���#34'.� 7/6��/���ก�*�)**�
����� �2
� �#�/#
�กK@)<�ก$�2	/2 �)**�8
กD>ก�$8z© ��/$)ก�*ก$�2	/2 
�	�(2	/2  !�)�1�*��
:1�@¡  (packing) <=.2	/2 ก�*4���:2	/2 7�.�ก��*�:ก=�	�

  (2) ก$�2	/2 �)**�6�(
-ก �/$3C-( �)**ก$�2	/2  �#�<=.%/62	/2 D
�)�64��#��!"�1$2�6�(
-ก
(7!

$ก2�I�&	4'�(%/62	/2  ก$�2	/2 <��)**�#I 7�.%ก6ก$�2	/2 %**ก�$4�4�   %/62	/2 
)C0ก%=6�306<��6$(�/-ก�#�/#
54$/��
45
.$3�I;$ *6������>

 �#��!"��64�'�(1$2
)'�(�/-ก74.%
)
)/#%&6�!$��/-ก �;$��.$�#�!$��/-ก
�64��#��ก	���ก 
�กK@)ก$�2	/2  �!"�ก$�ก�)�;$�6�4���:2	/2 D�3��( ก$�2	/2 <=.ก�)�$K�6������(%**/.4�
<=.54$/���4<�ก$�2	/2 �0( <=.2	/2 
(4���:7�.�
$3�36$( �=6���#34ก�*�)**�8
กD>ก�$8z© %
)<�.5:@1$2�0(ก46$

  (3) �)**ก$�2	/2 >	
5 �ก�#� (silkscreen printing) �/$3C-(�)**ก$�2	/2  %/62	/2 �;$�.43%&6�
�ก�#� �#��;$
$ก��.�<3
)��#3�C0ก'-(�-(*�ก��* %
)%&6��ก�#� C0กw$*�.43�$�74%�( �
�กก$��;$5�Z'�(
ก$��;$%/62	/2  5���64��#��!"�1$2
)�!"��0<�.�/-ก
��&6$�7�.�64��#�7/6<=61$2
)�-*ก���/-ก7/6<�.&6$�
�$/$�C <=.2	/2 ก�*4���:7�.�:ก=�	� �=6�%ก.4 &.$7/. 2
$��	ก D
�) ��I(<�%�4��I(%
)%�4���

  (4) ก$�2	/2 ����;$��$ (copy print ���� digital copy print) ���� 5
.$3ก�*ก$�C6$3��ก�$� D���#34 
7'!�: %�6�;$7�.���4%
)5/=��ก46$ %/62	/2 �;$
$กก�)�$K7' �$/$�C2	/2 7�.5�$4
)�
$3�.�3%&6� <�.
54$/5/=����I(1$2 %
)��4��กK� 7/6��/$)ก�*ก$�2	/2 
;$�4�/$กO %
)ก$�2	/2 ����#

  (5) ก$�2	/2 �)**2�I��$* <=.%/62	/2 2�I��$* 5�� �64��#��!"�1$2 %
)7/6<=61$2�306<��)�$*��#34
ก�� 4	Y#ก$�2	/2  
)<=.�I;$�!"���4%3ก�64��#��!"�1$2%
)7/6<=61$2*�%/62	/2  ก$�2	/2 �)**�#I ��#3ก46$ ก$�
2	/2 �)**��8�4� (offset) �!"�ก$�2	/2 �#�%/62	/2 7/67�.��/&��ก�)�$KD�3��( %�6
)��/&��ก�*D/3$( %
) 
C6$3���1$274. %
)/$��/&��ก�*ก�)�$K�#ก5��I(��-�(

                                                       
7 4�2
�  ��*�0.. "54$/�0.�*�I�(�.�<�ก$�
��2	/2 ���(���." 4$��$�?-กK$?$���  !z�#� 14 w*�*�#� 2 2Q?
	ก$3� 2545 - /#�$5/ 2546.
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ก��
��
�a�(-!d���
�������!X�( ����ก��
��
���#�a�h  (Desktop Publishing: DTP)

�!"���5D�D
3#ก$�2	/2  �#�<=.�5����(5�/2	4���� ��ก%** %
)&
	�1$2 %
)��4��กK� 7�.�36$(/#5:@1$2
�)**5�/2	4���� �#�<=.($�ก$�2	/2 %** Desktop Publishing !�)ก�*�.43D!�%ก�/!�)/4
&
5;$ (Word 
processing) <=.��.$(��4��กK�&6$��:!ก�@  5#3 *�� � D!�%ก�/��ก%**%
)��.$(1$2ก�$8[ก 7�.%ก6 
D!�%ก�/4$�1$2 (drawing) D!�%ก�/�ก%�6(1$2 (retouching) D!�%ก�/
����.$2	/2  (artwork design) 
%
)�5����(2	/2 �
�>�� 

ก$�2	/2 ��I(D��)=643
�'�I���� 56$<=.
6$3 %
)*:5
$ก��#��ก#�34'.�(ก�*ก$�
��2	/2  ��I(%�6&0.��ก%**
&0.��#3(2	/2  %
)&0.�;$�$� ก�4	� ก 4��C:!�)�(5 '�(ก$�2	/2 ��I(D��)ก��2��� 36��)3)�4
$%
)2�I��#�<�($�&
	�
�	�(2	/2  D�3
;$
�(($�*���.$
�5�/2	4����  %��($�*�D��)
�	(O �2���<�.7�.�.�w*�* �;$���*2	/2 
�	�(2	/2  �	�3�$� 4$��$� ���(��� �����	�(2	/2 �#�2	/2 *�4��C:%&6���#3*�:ก=�	�

� ��ก��
��
�����[ก�����ก��

ก$�2	/2 �)**�	�
�ก����	ก�  (electronic publishing) �!"�ก$�
��2	/2 '.�/0
�.43 �	�
�ก����	ก� D�3
7/6�.�(<=.ก�)�$K %�6<=.ก$�*���-ก'.�/0
�.43�5����(5�/2	4����  �:!ก�@ �#��ก#�34'.�(ก�*ก$�2	/2 �	�
�ก����	ก� 
5�� �5����(5�/2	4����  =643��.$( %
)&
	���4��กK�%
)1$2 �)**($�ก6��2	/2 �	
	��
 =643!�)/4
'.�/0

1$2%
) %3ก�# �2���&
	�%/62	/2  ก�)*4�ก$���(ก
6$4 /#ก$�%!
( '.�/0
1$2 <�.�!"�'.�/0
�	�
�ก����	ก�  ก6��
�;$'.�/0
7!<=. ($�<�'�I�����6$(O �6�7!

��5D�D
3#ก$�2	/2 �/�3<�/6 /#54$/ก.$4��.$ %
)�!
#�3�%!

$ก�)**��I(��	/7!/$ก �:ก'�I����
'�(ก�)*4�ก$�2	/2  �;$��$��5D�D
3#�	
	��
 %
)�)**���D�/��	�6$(O �'.$/$=643 �2���
��.��:�ก$�&
	� 
�2	�/5:@1$2'�(�	�(2	/2  =643�;$�4354$/�)�4ก �4����4 <�ก�)*4�ก$�2	/2  %
)Y:�ก	
�#��ก#�34ก�*�	�(2	/2  
�=6� ก$��	��6���*($� �6(($�ก�*
0ก5.$ ก$�*�	ก$���*�6('.�/0
�.�w*�* %
)($����#3/2	/2 <��)**�5���'6$3
�	����� ���� (internet) �	���$���� (internet) %
)ก$�&
	�����/�
�	/#��#3 (multi media)

��5D�D
3#�$�����? �'.$/$/#*�*$�=643($��.$�ก$�2	/2 �	�(2	/2  %
)�!"�ก$�2�b�$�64/�)�46$(
��5D�D
3#ก$�2	/2 �	�(2	/2 *�%&6���#3* (print) ก�*�	�(2	/2 �	�
�ก����	ก�  (electronic media) 7�.�36$(&�/
ก
/ก
�� D�3�w2$)�)**ก$�2	/2  Desktop Publishing ��I(�#I �2���
�'�I����<�ก�)*4�ก$�ก$����#3/ก$�
2	/2  (pre-press) <�.�.�3
( ��I(%�6ก$���#3(2	/2 ก$�
���$� ��4	� 5 (artwork) ก$�C6$38[
/  ก$�!�)ก�*��.$ 
ก$�4$(��.$ %
)ก$��;$%/62	/2  7�.C0ก
���4*�4/�306<�ก�)*4�ก$��2#3('�I������#34 ���� 2 '�I���� ก6��
7!�06�)**ก$�2	/2 
�	(

4	4�b�$ก$�'�(ก�)*4�ก$�2	/2  
$ก�)**ก
7ก /$�!"��)**�	
	��
 /#�!9$�/$3�2��� (1) 
�'�I����
ก$�&
	�<�.��I�
(  (2) <=.5��.�3
(D�3<=.�5����(
�ก��'.$/$��%��  (3) <=.�)**54*5:/5:@1$2/$ก'-I�  (3) 
<=.�)**���D�/��	/$ก'-I�  (4) �;$7!�06�)**D�(($����D�/��	/$ก'-I�  (5) �6('.�/0
7!2	/2 7�.�:ก%�6(<�D
ก

��(��I� ก$�2	/2 <�3:5�	
	��
 7/67�.�!"��2#3(ก$�2	/2  >-�(�$?�3�5����(/��ก
�2#3(�36$(��#34�#ก�6�7! %�6
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�!"�ก$�2�b�$��.$(1$2 ��4��กK� �# %
)��#3( <�.!�$ก���I(*�
�1$2 %
)*�ก�)�$K 
;$D2( ��(��I� %�4
�$('�(��5D�D
3#ก$�2	/2  (printing technology) 
-(C0ก�!
#�3�<�.�!"���5D�D
3#�$(1$2 (Imaging 
technology) �#��/$3C-(ก$��.�$(1$2<�.!�$ก� �.43�5����(/���	�
�ก����	ก� 

4.2.3 ก� ���ก��������������
��
��d�(���
�������

'�I����<�ก$�&
	������	�(2	/2  /#'�I�����
�ก 4 '�I����7�.%ก6 '�I�4$(%&� '�I����#3/ก$�ก6��2	/2 
'�I�2	/2 %
)�'.$�
6/ %
)'�I�!�)�/	�

W�#�������

  (1) ���I��$

���I��$�#�
)�;$/$<=.ก�*�	�(2	/2  /#�
$3�)��* 54����#3/ก$� �4*�/ '.�/0
 D�3&6$�ก$�4	�5�$)� <�.
C0ก�.�( ��/$)�/ ก6���;$7!<=. '.�/0
�2���($������$�/4
=� /#54$/�;$5�Z�
$3�)��* 5��

1.1) '.�/0
�)��* information �/$3C-('.�/0
 �:ก=�	��#��306�$3��* ��I(%�61$2 ��#3( '.�54$/ 
�:@�10/	 %�( �$�/@ '�(&0.5.�

1.2) '.�/0
�)��* data �/$3C-('.�/0
 �#�7�.��*ก$�4	�5�$)�  54$/C0ก�.�( ��/$)�/ %
) 5��
�
��ก �#�
)�;$/$<=. �;$���*�	�(2	/2  7�.%ก6 '.�54$/ %
)�0!1$2 '.�54$/�$
/$
$ก 5;$20� 5;$��/1$K@  
��ก�$��6$(O �0!1$2 �$
/$
$ก1$2C6$3
$กก
.�(C6$31$2 
$กก$��%ก� 
$กก$�C6$3�;$��$

1.3) '.�/0
�)��* message 5�� �	�(�#�C0ก��(�5�$)� '-I� �2����;$7!4$(<���.$�����	�(2	/2  
message '-I��306ก�*4��C:!�)�(5 '�(�
.$'�(���� /$
$กก$���(�5�$)� '.�/0

$ก information D�35;$�-(C-( 
!�)D3=�  5:@1$2 %
)5:@56$�#�
)7�.��* �
��
�54$/��/$)�/ก�* &0.�6$� ����&0.��*�$� ��(��I� '.�/0
�#��!"� 
message 
-(�/$3C-( '.�54$/ (text) �0!1$2 (picture) 2�I��
�( (background) �#�
)�;$7!4$(<� layout %
) 
artwork

  (2) �5.$D5�( ���� D5�(��.$(�0!�
6/ (dummy)

C.$�!"����(����
6/ 7�.%ก6 !ก �$�*�Z ���I��$ '�$��0!�
6/ 
;$�4���.$ 
;$��*��.$ !ก%
)���I��$1$3
<� 
)��/2��Y ก�� C.$�!"���ก�$�%&6���#34 �=6� D!�����  %&6�2�* <*![� 7�.%ก6 �;$%��6( %
) '.�54$/2$�
��4 (headline) 1$2!�)ก�* (illustration) ���I��$ (body copy) 1$2!�)ก�* �$
�!"�1$2�	�5.$ &
	�1�@¡  
*�	ก$� ���� ก	
ก��/ %
) �$
/#1$2D
Dก (logo) �.43����7/6ก�7�. %�6�6(�#�
)'$�7/67�.�
3 ก�5�� 
:��=���/�6�
��/2��Y �)�46$(&0.�6(�$� �����
.$'�(���� �����
.$'�(&
	�1�@¡ <����� ก�* &0.�6$� 
;$�!"�
)�.�(�)*:
:��=���/
�6��.43 �=6� �#��306 �C$��#���I( '�(�
.$'�(���� ���� �
.$'�(&
	�1�@¡ <���ก�$� ���� �/$3�
'D��?�2�  ���� 
e-mail ���� �#��306�4�*7>�  (URL)
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  (3) 1$2

1$2�#�<=.�;$���*�	�(2	/2  �4/C-( 1$2C6$3 (picture) 1$24$� (drawing) 1$22�I��
�( (background) 
%
)ก;$ก;$����# ��.� 54$/�-*'�(�#��.� %
)��.� ��
6$�#I 
���4/�306<�1$2�.43 1$2�#��;$/$<=.<��	�(2	/2  /#
�
$3!�)�1� �=6� 1$2�#D!�6(<� ���� 1$2�7
�  
)<�.5:@1$2ก$�C6$3%3ก�#�#ก46$1$2�.�w*�*����O 1$2�#
�)�.��%�( ����1$2�#�2	/2 %
.4 �=6� 1$2C6$3�# 1$2�'#3� 1$24$��.43�#=�	��6$(O 1$2'$4�;$ ($�2	/2 �#�
�.�(ก$�2	/2 �#��#34 7/654�<=.1$2�#�!"��.�w*�* �2�$)ก$�%3ก�$3
)��#3�'�(�#7/6=���
� ��/���ก�*54$/
'$4%
)54$/�;$ 
)�;$<�.1$2/�� C.$�!"�1$2
$3��.� 54��'#3��.43�/-ก�#�;$*�ก�)�$K�#'$4 C.$�!"�1$2
�'#3� 54��'#3����� �)*$3�.43�#�I;$�#�;$ C.$�!"�1$2C6$3 54��!"�1$2C6$3'$4�;$ �#�/#56$54$/%�ก�6$( �;$-'$4 
56��'.$(�0(

W�#�����(�ก��กX��
��
�

  (4) �.�w*�*��#3(2	/2 

ก$���#3(2	/2  5�� ก$��;$'.�54$/ �#�7�.
$ก'�I�����#� (1) ���I��$ %
) '�I�����#� (3) 1$2 /$��#3(2	/2  
<�.7�.�$/�5.$D5�(��//# (dummy) ก$���#3(2	/2 �.43��4D
�) �;$���*ก$�2	/2 %**�
����� �2
� (letter 
press) ก$���#3(2	/2 �.43�5����(2	/2 �#� �����5����(5�/2	4����  ����ก$���#3(2	/2 �.43%�( �!"�ก$���#3(2	/2 
%**��8�>� '.�54$/%
)1$2 
)C0ก2	/2 *�ก�)�$K�.43�5����(2	/2 �
�>��  �2���7!�;$�$� ��4	� 5
(artwork) �6�7!

  (5) ก$�2	�0
� ��กK�

�$
�;$7!2�.�/ก�*ก$���#3(2	/2  �/���2*�#�&	�ก�%ก.7'7�.����# ก$�2	�0
� ��กK��.�(�;$�
$35��I( 
)��.�
54$/C0ก�.�(ก$�<=.1$K$ �)ก�ก$����  �4.�4��5&	��#� ก;$���'�$���กK�&	�%
)54$/��#3*�.�3���4O 7! 
ก6���;$7!�;$�$� ��4	� 5

  (5) ก$��;$�$� ��4	� 5 (artwork)

5�� ก$��;$'.�54$/ %
)1$2 �#���#3(2	/2 %
.4 �;$7!�	�
(*�ก�)�$K�.�w*�* '�$���6$ก�*($��#�
)
2	/2 
�	( �$/�#���ก%**74.�$/ dummy ก6���#�
)�;$7!C6$38[
 /�;$%/62	/2 �6�7!

  (6) ก$�
��4$(��.$ (lay out)

�/$3C-( ก$���ก%**�	�(2	/2  �.43ก$��;$8[
 //$
��4$( 
(��.$�$/�#���ก%**74.�$/ dummy >-�(
ก;$����$3
)��#3� '�( %**8���  '�$� �7�
  '�$��0!�
6/ 
;$��*�
'��.$ ���I��$ 5�
�/�  �# ��4�����( 2�I��
�(
%
)�$3
)��#3�����O �#�
;$�!"� �2���<�.�	�(2	/2 ��ก/$�43 %
)7�.5:@1$2
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(1$2�#� 4.11)  ��4�36$( dummy ���(����
6/ %
) D*� =�4� 

!N

:*�� D!�%ก�/5�/2	4����  =643
�'�I����'�(($�2	/2 
( ��I(%�6
ก$�C6$31$2 ก$��ก%�6(1$2C6$3�.43D!�%ก�/ Photoshop ก$���#3(2	/2 '.�
54$/ �.43D!�%ก�/ Microsoft Word ก$��;$�$� ��4	� 5 %
)4$(�
3 ��$�  
�.43D!�%ก�/ Adobe pagemaker �!"��.�

�	
�&0����ก��-��
ก��	ก��+��

!N

�3���� �#�54��;$/$!�)ก�* ก$�2	
$�@$�
��กก�)�$K2	/2  7�.%ก6

(1) �I;$���ก'�(ก�)�$K ��643�#�4���I;$���ก/$��+$� '�(ก�)�$K 5�� ก��/�6��$�$(�/�� (gram per 
square-metre) ��#3ก36�O 46$ %ก�/

(2) =�	�ก�)�$K /#�
$3=�	� �=6� ก�)�$K!�0�8 48-60 %ก�/ /#�$5$C0ก 5:@1$2��;$ <=.2	/2 ���(���
���47! ���(���2	/2 �$34�� ก�)�$K!���  60, 70, 80, 100 %ก�/ 5:@1$2�# �#'$4 ��/$)�;$���*<=.2	/2 ���I��$
<��
6/ ก�)�$K�$� � 80, 90, 120, 128, 140 %ก�/ ��/$)�;$���*ก$�2	/2 �#��# ก�)�$K�$� �ก$� � ��$ %'�(%�(
<=.2	/2 !ก

(3) �#ก�)�$K /#54$/�;$5�Z�6�ก$�2	/2  ($�2	/2 �#��# ����'$4�;$ �#��.�(ก$�54$/5/=���0( ����($�
2	/2 �!"�3ก 
;$�4�/$กO 54��
��ก<=.ก�)�$K�$� �

(4)  '�$�ก�)�$K2	/2 

ก�)�$K�#�/#
;$��6$3<��
$�D
ก /# 2 '�$�/$��+$� 5�� '�$� 24 x 35 �	I4 ��#3ก46$ ก� ��i size A 
%
) '�$� 31 x 43 �	I4 ��#3ก46$ ก� ��i size B 
;$%�ก'�$� D�3�$?�3�
�กก$����ก�)�$K<�.��
���?K�.�3
�#��:� 
-(/�ก��#3ก'�$�'�(ก�)�$K�#��
�(�'.$%��2	/2 %
.4 2�*7�.
(��4 46$ '�$���� 5 ���� ��� 4 ���� ��� 3 
���� ��� 2 ���� ��� 1
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%�6�2	/2 '�$���� 5 2	/2 ก�)�$K'�$� 10 x 15�	I4-13 x 17 �	I4 ��/$)ก�*($�2	/2 '�$��
�ก
7/6��/$)ก�*ก$�2	/2 ����# �#��# �2�$)/#54$/��#�3(��(�.�3

%�6�2	/2 '�$���� 4 2	/2 ก�)�$K '�$�!�)/$@ 15 x 21�	I4 ���� 18 x 25 �	I4 2	/2 ($�7�.�ก��*�:ก=�	�
($��#��#34 �
$3�#($�2	/2 �#�2	/2 5��I(
) 7/6�ก	� 5,000 =:�

%�6�2	/2 '�$���� 2 2	/2 ก�)�$K '�$� 25 x 36 �	I4 ��/$)�;$���*2	/2 ($��$(ก$�5.$ �=6����(���
3ก D!�����  1$2DgK@$ ($�2	/2 �:ก=�	� 2	/2 7�.5�$4
)�
$3%** %
.4�;$/$���>�3�!"�'�$��#�
�.�(ก$� �;$<�.!�)�3���4
$ก$�2	/2 

%�6�2	/2 '�$���� 1 <=.2	/2 ก�)�$K %&6�<�Z6 '�$� 30 x 40 �	I4 ����<�Z6ก46$

  
(7	"�$� 4.12r1)  ก���	. size A (7	"�$� 4.12r2)  ก	��	. size B
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(7	"�$� 4.12r3)  ก���	. size C (7	"�$� 4.12r4)  ก���	. size E

(5)  '�$����(���

'�$����(��� ����64���4�
6/ '�$�ก�)�$K2	/2 54$/��/$)�/<�ก$��;$7!<=.

'�$� 8 ��.$3กY��/�$ 7  x 10 �	I4 size B = 31 x 43 �	I4 ���(����
6/ �;$�$ 4$��$�

'�$� A4 8.25 x 11.75 �	I4 size A = 24 x 35 �	I4 ���(����
6/ �	�3�$� 4$��$�  
�$3($� �
�

'�$� 16 ��.$3ก 5 x 7 �	I4 size A = 24 x 35 �	I4 ���(��� �4�	3$3 ���(��� pocket 
book 506/��

/$��+$�
4$��$� �	�3�$�

8  x 11 / 9 x 13 size A ���� size B �	�3�$� 4$��$�

�#�#�<=.<�ก$�2	/2  �#'$4'�(ก�)�$K
)7/6��*�!"��# %�6
)�# 
)/#54$/��$'�(�/���ก�#� ��I(%�6 
0 d 100 % %*6(��ก�!"� 3 
�กK@) (1) �#2�I��$3 �/$3C-(�#�#�2	/2 ��ก/$ 1 5��I( ��*�!"� 1 �# �=6� �#�;$ �#%�( 
(2) �#Y��/=$�	 ���� %/6�# CMYK 5�� �#��
��( �#*$��3�� �#89$%
)�#�;$ (3) �#�0D�D�� (duo tone) �/$3C-( 
ก$�2	/2 �#�#�/#54$/�'./�2#3( 2 �# ���� 2 �#<�1$2�.�w*�*��#34ก�� %3ก�.438[
 / 2 =:� D�3/#
�กK@)D���#
�6$(ก��
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W�#�
��
��� �Wd���X�

/#�$/'�I���� 5�� ก$��;$%/62	/2  �!"�($�ก6��2	/2  2	/2 !�:�8%
)2	/2 
�	( �!"�($��)�46$(2	/2  
%
)($��
�(2	/2  5�� ($��
�(2	/2  ��� 2�* �'.$�
6/  �3�*�
6/ %**7�ก$4 �3�*��� �3�*/:(�
�(5$ ����
#3� �'.$!ก
!Nª/��( !Nª/ �0� �$*/��-�5
��* 2	/2 �0� thermography  �:./2
$��	ก

  (7) ก$��;$%/62	/2  (plate)

<�ก$�2	/2 %**��8�>� ก$��;$%/62	/2 ����ก$��;$ �2
� ��	�/��I(%�6ก$��;$�$� ��4	� 5/$%3ก�# �2���
<�.7�.8[
 / �;$8[
 //$C6$3
(*�%&6���(ก)�#�5
��*�I;$3$�$��5/# <�.�ก	�1$2�$/�.�w*�* �;$%/62	/2 7!<=.
<�ก$�2	/2 �6�7! <�ก$�2	/2 �#��# (CMYK color) =6$(2	/2 �.�(�;$%/62	/2  4 %&6� �2
�%&6��#� 1 �;$���*
�/-ก2	/2 �#�;$ �2
� %&6��#� 2, 3, 4 �;$���*�/-ก2	/2 �#/64(%�( (Magenta) �/-ก2	/2 �#��
��( %
)�/-ก2	/2 
�#89$ (Cyan)

  (8) ก$�2	/2 

'�I����ก$�2	/2 *�%�6�2	/2  
)�.�(2	/2 !�08ก6�� �2����054$/��#3*�.�3'�(ก$�2	/2  �/����0!�
6/ 
���I��$ �# C0ก�.�(�/*0�@ %
.4 
-(�;$7!2	/2 
�	( %�6�2	/2 �����5����(2	/2 �)**��8�>� /#�
$3'�$� 
'�$�%�6�2	/2  ก�*'�$�ก�)�$K2	/2  
)���5
.�(ก�� /�ก
)��#3ก�4/O ก��46$ '�$���� 5 ��� 4 ��� 2 %
)
'�$���� 1

  (9) ก$��'.$�
6/ �!"�'�I�����:��.$3'�(ก$�2	/2  5�� ก$��'.$�
6/ ก$��'.$�
6/�;$7�.�
$34	Y#�.43ก��

9.1) ก$��'.$�
6/!ก�6�� �;$7�.�
$34	Y# �=6�

�'3#�(+��,+�	 �.43
4� 2 
:� *�	�4@ก
$(
�
6/ 2�.�/!ก%
)���I�<� 4	Y#�#I<=.ก�*�	�(2	/2  
!�)/$@ 70d100 ��.$

�'3#�,� �.43
4� 2d3 
:� 4	Y#�#I7/654�<=.
ก�*�	�(2	/2  �#�/#54$/��$�ก	� 1 �	I4

:�ก	
 D�3<=.�5����( �;$�
6/ ก�#����%
.4
�
���3��ก<�.�!"��6�( �$ก$4![��.43!ก�:./=�I�
��ก�#ก�#��-�(

�'3#ก$�  :�ก	
 �'.$�
6/D�3<=.�.$3�3�* 
�)�46$(3ก2	/2  �	��6�ก����I(�
6/ %
.4<=.ก$4�$
���<�.�	�ก��%
)�;$7!�'.$!ก 4	Y#�#I
)3-���.$
ก�)�$K�'.$��4�
6/�#�%'�(%�(�#��:� %�6/#56$<=.
6$3
<�ก$��'.$�
6/�0(

(7	"�$� 4.13)  F&�2ก�����"�
����� �$��/	�	)�*0������+"��"�
DTP (Desktop Publishing)
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9.2) ก$��'.$�
6/!ก%'�( 5�� ก$��'.$�
6/ D�3%3ก���I�<���ก/$ �'.$�
6/%**�3�*ก#� ����
7�ก$4 
$ก��I��;$7!�'.$!ก%'�(

W�#�&� ����

�
�(����
�	I�($�2	/2  %
.4 54�/#ก$�!�)�/	��	�(2	/2  �2���2�b�$5:@1$2($�<�ก$�2	/2 5��I(�6�7! 
D�3�$?�3�ก@¡ !�)�/	� �.$�'.�54$/ �0!1$2 2�I��
�( ?	
!) %
)54$/C0ก�.�( ��/$)�/'�( ���I��$

(�	�	+�$� 4.3)  ��,ก�ก�u�ก	�&������ ก	���ก2##���+"��"��"���ก	�Fv.�	2��&���	�,�",�N�

'�*�'�ก$�!�)�/	� �ก@¡ ก$�!�)�/	� ��4=#I4��

ก. !�)�1�
'�(�	�(2	/2 

dD!�����  (poster)
d<*![� (leaftlet)
d%&6�2�* (brochure & folder)
d�$3ก$��	�5.$ (catalogue)
d�
$ก %
) *��
:1�@¡ 

(label and package)
d��ก�$��3�*�
6/ (book / magazine)

/#54$/C0ก�.�( ��/$)�/ <��.$�:

(1) '�$� %
) ����64�

(2) 
�กK@)���I��$ �0!
�กK@  '�(
�	�(2	/2  %�6
)!�)�1�

(3) ก;$���
;$�4���.$ ก�* '�$�
ก�)�$K 2��# 7/6��
���?K/$ก

'. 4��C:!�)�(5 
<�ก$�<=.����

d�'.$C-(ก
:6/�!9$�/$3 (reach)
d54$/C#� (frequency)
d&
ก�)�* (impact)
d54$/�6������( (continuity)

/#54$/C0ก�.�( ��/$)�/ <��.$�:
(1) ก
:6/�!9$�/$3
(2) =64(�4
$ก$��&3%2�6
(3) �C$��#�<�ก$��&3%2�6
(4) ���I��$ 1$K$ ?	
!) 54$/(�($/
(5) 1$2
�กK@ '�(�(5 ก�

5. ก
3:�Y 
ก$��&3%2�6
�@�(5  DgK@$
!�)=$��/2��Y 

d/#�QK�#�.$(�	(
d4	�5�$)� �C$�ก$�@ �
$�

(IMC and marketing analysis)
���� %
) ก$������$�
(media analysis)

d
���;$%&����� 7�.%ก6
%&�ก$�&
	� (produce)
%&��&3%2�6 (publicize)
%&�!�)�/	�&
 (feedback)

(1) �����ก46$ ����%�ก�6$( 
$ก506%'6(
(2) 4���:d�0!�
6/ (body) %
) �0!
�กK@ 

(image) 5(�� 7/6
.$�/�3
(3) �!"��	�(�#�&0.*�	D15!�$�C�$
(4) 54$/%�ก�6$( <�1$2
�กK@ ��I�

��.$(54$/�6$�=���C�� �=���/D3(ก�*
��4�	�5.$ %
)�!"�7!7�.
�	(

(5) 7/6�!"�!v	!NกK �6��	�(%4�
.�/ %
)
����	1$2'�(��(5//�:K3 
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'�*�'�ก$�!�)�/	� �ก@¡ ก$�!�)�/	� ��4=#I4��

(. %�45	�
��.$(���5 

d�0!%**�$(ก$31$2 (physical)
d���I��$ (content)
d%�4�'#3� (style)

(1) ��&2##F������ (body by unique)
��&�,ก.����)1 (image by unseend
insight)  �
��	'�-+��� (design
by art & graphic )

(2) 1$K$C0ก�.�( ��/$)�/
(3) �)��*1$K$�#�<=. ��/$)�/ก�*&0.�6$�
(4) D�./�.$4<
�.43 �$�/@  
#
$

(emotiondintelligence)


. �.��:�d
(*!�)/$@

dก$�
��>�I�d
��
.$( (by engaged)
d�;$��( (by handmade)

(1) 54$/��/$)�/%
)54$/
;$�!"�
<�ก$�
��>�I�-
��
.$(

(2) 5:@1$2%
)54$/�$/$�C<�ก$�
!�)ก�*&
($� (�;$��()

(3) ����64�ก$�
(�:� ก�* 5:@1$2&
($�

w. �	�(2	/2 �w2$)ก	
 �ก@¡ ก$�!�)�/	� ��4=#I4�� / 54$/��/$)�/:

(1) D!����� 
poster

(2) %&�2�*<*![�
leaftlet

d2$���4 (headline)
d1$2!�)ก�* (illustration)
d���I��$ (body copy)
d1$2�	�5.$ &
	�1�@¡  (product)

ก$�<�.*�	ก$� ก	
ก��/ (service)
dD
Dก (logo)

(3) %&6�2�*
brochure &
folder

d2$���4 (headline)
d1$2!�)ก�*����1$2C6$3
d'.�54$/���I��$
d1$2�	�5.$���� Logo

(4) �$3ก$��	�5.$
Catalogue

d2$���4 / !�)�1� (headline)
d�$3=����	�5.$ (list)
d1$2�	�5.$ &
	�1�@¡  (product)

ก$�<�.*�	ก$� ก	
ก��/ (service)
d�$5$ ก$�
;$��6$3  (�$/�
�ก 4Ps)

(1) font (style, size, color, effect)
(2) �(5 !�)ก�*<�ก$���ก%** (
:�

��.� �0!�6$( 2�I�&	4 �#�46$( �# 
4�
$3
����64� '�*�0! %**��กK� D
Dก)

(3) �(5 !�)ก�*�$(?	
!)
d�	?�$(
dก$��5
����7�4
d��ก1$2
d54$/ก
/ก
��
d54$/�/�:

d����64�
d54$/%�ก�6$( ('�$� �0!�6$(
54$/�'./ �	?�$()
d
�(�4) (�/�;$��/� 7/6�/�;$��/� 
2�b�$ก$� =	�ก
$( =	�>.$3 =	�'4$
��/�>.$3'4$ /#'�*1$2)
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ก������(�a&��ก������������(�
��
�

  (1) ���ก�� �%_������
�#�l�� W��ก�������d���ก���

D!�%ก�/ Microsoft Word �!"�D!�%ก�/�;$���
�0!�#���/$)ก�* ($���ก�$��:ก=�	� <=.���#3/'.�54$/ 
(key) �;$���*�6(7!
���$� ��4	�5  %
)4$(�
3 ��$�  D!�%ก�/ Microsoft Word �$/$�C%ก.7' 
*��4��กK� 
��
�0!%**��4��กK�7�.�)�4ก 5;$���(�ก#�34ก�*ก$�
��ก$���.$��ก�$� <�D!�%ก�/�#I C���!"�5;$���(2�I�+$� 
�;$���*
����.$��ก�$� <�D!�%ก�/����O �.43 7�.%ก65;$���( �6�7!�#I

1.1) ก$�ก;$�����.$��ก�$� (page setup) /#5;$���(�#��ก#�34'.�( 5��

�)3)ก$�4$('.�54$/%
)1$2 <���.$��ก�$� (margins) '�**� (top) '�*
6$( (bottom) '�*�.$�
<� (inside) '�*�.$���ก (outside)

'�$���.$ก�)�$K��ก�$� (paper size ���� document size) '�$��.$�ก4.$( (width) '�$��.$�3$4 
(height) 
��4$(��.$%** (orientation) %�4��I( (portrait ���� vertical) ���� %�4��� (landscape ���� horizontal)

ก$�4$(�
3 ��$�  (layout) <�.ก�*��.$�
�ก (master page) %**��.$��#�34 (odd page) ���� ��.$506 (even 
page) /#'.�54$/�64���4 (header) '.�54$/�64��.$3 (footer)

1.2) �0!%**��กK� (font) /#5;$���(�ก#�34'.�( 5��

�0!�6$(��4��กK� (font Name) �0!%** (font style) '�$� (font size) ��4��$ (bold) ��4��#3( (italic) ��4
'#���.�<�. (underline) �# (color) &
2	�?K (effects)

�)3)'�(��4��กK� (character spacing) !�)ก�*�.43 56$54$/�.4�&�/ (scale) /#��643�!"��.�3
) 
�)3)=6�(78'�(��4��กK� (spacing) %**�6$( (expanded) %
) %**%5* (condensed) /#��643�!"�
:� (point) 
56$3ก�)3)*����� (position) 3ก�0(ก46$�)3)*�����!ก�	 (raised) %
) 
���;$ก46$�)3)*�����!ก�	 (lowered) 
/#��643�!"�
:� (point)

1.3) 36���.$ (paragraph) /#5;$���(�#��ก#�34'.�( 5��

ก$�4$(36���.$%
)�)3)'�('.�54$/ (indents and spacing) !�)ก�*�.43 ก$�
��*����� (alignment) 
<�.=	�>.$3 (left) ก
$( (center) '4$ (right) =	�>.$3'4$ (justify) ก$�
��36���.$ (indentation) /#ก�I���.$ ����
ก�I�>.$3 (left) ก�I��
�( ���� ก�I�'4$ (right) /#��643�!"� �>��	�/�� *�����%�ก'�(36���.$ 
��%**<�.�w2$)
*�����%�ก��6$��I� (fist line) �#�36���.$ ���� 
��%** <�.*�������(%
)*�����C��O 7! (handing) 36���.$ /#
��643�!"� �>��	�/��

�)3)�6$(�)�46$(36���.$ (paragraph spacing) !�)ก�*�.43 �)3)�6$(ก6��'-I�*�����%�ก'�(36���.$ 
(before) %
) �)3)�6$(�
�(*������:��.$3'�(36���.$ (after) /#��643�!"�
:� �)3)�6$(�)�46$(*����� (line 
spacing) /#<�.�
��ก 4 %** 5�� %***�������#�34 (single) %***�����506 (double) %***�����5�-�( (1.5 lines) 
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%**ก;$�����( (exactly)

1.4) ก��* %
) �($ (borders and shading) '�(ก
6�('.�54$/ %
) ��.$��ก�$�

/#5;$���(�#��ก#�34'.�( 5�� �0!%**'�(��.�ก��* ��.�!�) ���� ��.��-* 54$/��$'�(��.� /#��643�!"�

:� (point) ก
6�(/#�($ (box shadow) ���� ก
6�(7�.'�* �#2�I� (fill color) /#
4�
$3 (pattern) 54$/�-* (solid) 
��I(%�6 0-100%

1.5) 
;$�4�5�
�/�  (column)

/#5;$���(�#��ก#�34'.�( 5�� 
;$�4�5�
�/�  (presets) %**5�
./� ��#�34 ���� �
$35�
./�  <���-�(��.$
%�6
)5�
�/�  /#�)3)�6$( (column spacing) �!"��>��	�/��

  (2) ��m����(กa&��ก�� Microsoft Word  

d�
����7!�#�!:�/��	�/ Start %
.4 Click Mouse
dClick Mouse �
��ก programs
dClick Mouse �
��ก Microsoft Word

��#3กD!�%ก�/5��I(%�ก D!�%ก�/
)�![���.$��ก�$�46$(O <�. 1 ��.$ D�3
)!�$ก���4=#I�/$�  (cursor) 
�!"���Z
�กK@ %��(�;$%��6('�(�/$� *�
�1$2 I 5�� ��Z
�กK@ %��(�;$%��6( ��4%��ก'.�54$/ (insertion 
point) �!"���Z
�กK@ %��(�;$%��6('.�54$/�#�
)2	/2 
(7!

  (3) ��d���W��a&��ก�� !�)ก�*�.43

d%C*��4�����( (title bar) %��(=���D!�%ก�/%
)=���78
 �#��![��306
d%C*�/�0 (menu bar ) <=.�ก�*5;$���(��I(�/�<�D!�%ก�/
d%C*�5����(/�� (tool bar) <=.�ก�*!:�/5;$���( >-�(!:�/��
6$�#I
)%��5;$���(�#�C0ก��#3ก<=.($�*6�3O
d%C*%��(�C$�) (status bar) %��(�C$�)ก$��;$($�<�'@)��I�O
d!:�/'3$3��.$��ก�$� <�.���/
�1$2 (maximize button)
d!:�/>6����.$��ก�$�  (minimize button)
d!:�/%��(/://�( (view button) <=.�!
#�3�/://�(
d!:�/%*6(��.$ (split page) <���-�(��.$ <�.�����64���4 %
)�64��.$32�.�/O ก��

  (4) &� �*�W������������  (toolbars)

d%C*�5����(/��/$��+$� (Standard)
d%C*�5����(/��
���0!%** (formatting)
dก
6�(�5����(/��54*5:/ (control Toolbox)
d'.�54$/?	
!¢ (WordArt)
d'.�54$/���D�/��	 (Auto text)
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d+$�'.�/0
 (Database)
d��4
�$�%ก.7' (Spelling and Grammar)
d�$�$( %
) ��.�'�* (Tables and Borders)
d8�� / (forms)
d�0!1$2 (Picture)
d�0!4$� (Drawing)
d�4�* (Web)
dก;$�����( (Customize...)
d5;$���D�/��	 (Auto correct...)

ก$�3ก�
	กก$�%��(%C*�5����(/�� (tool bar) 5
	ก%C*�/�0 �
��ก5;$���( /://�( (View) - %C*�5����(/�� 
(Toolbars) *�%C*�/�0 
)!�$กvก��*D�.��* �2���ก$��
��ก<=.�5����(/��!�)�1��6$(O 
$ก��I� 5
	ก�
��ก
!�)�1�'�(�5����(/���#��.�(ก$�3ก�
	ก �5����(�/$3C0ก��.$�5����(/��
)�$37! %��(46$�.�(ก$�3ก�
	ก ก$�
%��(%C*�5����(/��!�)�1���I�

  (5) ���������$W�� a&��ก�� Microsoft Word

d2	/2  %
) %ก.7' ��ก�$�

d
* 3.$3 %
) �;$��$ '.�54$/

d�
��ก�0!�6$(��4��กK� (font name) �0!%** (font style) '�$� (font size) ��4��$ (bold) ��4��#3(
(italic) ��4'#���.�<�. (underline) �# (color) &
2	�?K (effects)

d�5����(�/$3��.$��4'.� %
) ��4�
'
;$��*��.$��4'.� (Bullets and Numbering)

d%*6(5�
�/�  (columns)

dก��* %
) %��($ (Borders and Shading)

d��4
ก$��)ก�5;$ '.�54$/ %
) %ก.7'<�.C0ก�.�( (Spelling and replace)

d5.��$ %
) �!
#�3�%!
('.�54$/�#�2	/2 &	� (Find and replace)

dก$�
��'.�54$/ (Alignment) =	�>.$3 (left) ก
$( (Center) '4$ (Right) =	�>.$3-'4$ (Justify)

d4$(�0!1$2<���ก�$� (Insert Picture)

d!�)�	K+ ��4��กK� (Insert WordArt)

d��.$(�$�$( (Insert Table)

d2	/2 
��/$3�4#3� >�(
��/$3 %
)!9$3&�-ก (Mail Merge)
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d��.$(��4%
)�.$3��.$��ก�$� *���.$�
�ก (Header and footer)

dก$�
����#3(
;$��* (sort) ��กK� (text) ��4�
' (number) 4���#� (date) D�3�
��ก46$
)��#3(�$/36���.$
(paragraph) ���� '.�54$/��I(�/� %
) ��#3(
$ก/$ก7!�$�.�3 (descending) ���� �.�37!�$/$ก (ascending)

  (6) �&n���(�

&0.<=.D!�%ก�/ Microsoft Word 
)�.�(/#2�I�+$�ก$�<=.%!9�5#3  <��)**��/&�� %
)�0.
�ก�;$%��6(
5#3 *�� � �!"��36$(�# 7�.%ก6 ก
:6/5#3  �6�7!�#I

6.1) =:�5#3 '.�54$/

d%!9�2	/2 ��ก'�) 1$K$��(กQK adz  AdZ  1$K$7�3 กdj  ��) 4��@3:ก� 

d%!9�2	/2 ��ก'�)2	�?K %
)�5����(�/$35@	�?$��� 

d%!9�2	/2 ��4�
'5;$�4@ %
)�5����(�/$35;$�4@�$(5@	�?$���  (key pad)

6.2) =:�5#3 54*5:/�5�� �>��  %
)%ก.7''.�54$/

d5#3 �
�����;$%��6(�5�� �>��  7�.%ก6 5#3 ��4
0ก?� (arrow key) <=.�
�����5�� �>�� '-I�7!*�����*� (up) 
�
����
(*�����
6$( (down) �
����7!�$(>.$3 (left) �
����7!�$('4$ (right)  5#3 Dj/ (Home) �
����7!��กK�
��4%�ก'�(*����� 5#3 �����  (End) �
����7!��กK��.$3�:�'�(*�����  5#3 �
�����;$%��6(�5�� �>�� 
(
6$(5��I(
)
1 ��.$
� (page down) �
����'-I�*�5��I(
) 1 ��.$
� (page up)

d5#3 2	/2 ��* 2	/2 %��ก (Insert d Delete) '.�54$/

d5#3 �
����'.�54$/ D�34$(�;$%��6(�5�� �>��  74.��.$��4��กK� �5$)5#3 ��!>*$�  (Space bar) �
����

$ก>.$37!'4$5��I(
) 1 �;$%��6(5#3   �5$)5#3 %��* (Tab) �
����
$ก>.$37!'4$ 5��I(
) 1 �;$%��6(%��*  �5$)
5#3 ��������  (Enter) �
����
$ก*�����*�
(*�����
6$( ���� '-I�*�����<�/6 (new line)

d5#3 
*'.�54$/ D�34$(�;$%��6(�5�� �>��  74.��.$��4��กK� �5$)5#3 %*5��!> (Back space) 
*'.�54$/
�#
) 1 �;$%��6(5#3  ���� 
*'.�54$/�#
) 1 �;$%��6(%��* (
.$(5#3 %��*) 
*'.�54$/�#
)*�����

d5#3 3ก�
	ก (ESCape) <=.3ก�
	ก���(<�.3ก�
	ก5;$���(�:��.$3�#�7�.���(<�.�5����(!v	*��	ก$��36$(��-�(�36$(<�
7!%
.4 5
.$3O ก�*ก$�ก�!:�/�/$�  "cancel"

6.3) =:�5#3 5;$���( %
)5#3 2	�?K

d8N(ก =���5#3  F1 d F12 >-�(%�6
)D!�%ก�/ 
)ก;$���74.%�ก�6$(ก��

d5#3 2	�?K !:�/5#3  Shift  %
) 5#3  Caps Lock <=.3ก%!9�2	/2  �2���2	/2 ��ก'�)%C4*� ����5#3 ��กK�
2	/2 <�Z6 5#3  Ctrl (control) %
) 5#3  Alt (Alternate) �!"�5#3 �64/ ก�* !:�/5#3 ���� �#�C0กD!�%ก�/74. <�%�6
)
D!�%ก�/ 
)ก;$���74.%�ก�6$(ก�� &0.<=.�.�(
�
;$74.�!"�ก�@#2	�?K
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<�D!�%ก�/ Microsoft Word ก;$���<�.<=.5#3 54*5:/ ����5#3 
�� (Shortcut key) ��(�#I

dก�!:�/ F12 %��5;$���( *���-ก�!"� (Save As«)

dก�!:�/ F7 %��5;$���( �)ก�%
)743$ก�@  (Spelling and Grammar)

dก�!:�/ F5 %��5;$���( %���#�<�ก$�5.��$%
)%���#� 5;$ %
) '.�54$/ (Find and replace)

dก�!:�/ F4 %��5;$���( 
6$�:�<�ก$��;$($�ก6����.$��I� (undo) �=6� 5;$���(�:��.$3 
*($� C.$ก�!:�/ F4 
ก�
)
*($�  %�6C.$��$ก�!:�/ Enter 5;$���(�:��.$3 C.$ก�!:�/ F4 %��5;$���( �2	�/*�����

dก�!:�/ Ctrl + F %��5;$���( 5.��$%
)%���#� 5;$ %
) '.�54$/ (Find and replace)

dก�!:�/ Ctrl + T %��5;$���( �
����%�*
6$( (handing) 7!�#�
) 7 ��4��กK�

dก�!:�/ Ctrl + R  %��5;$���( 
��'.�54$/ 1$2 =	�'4$ (Align Right)

dก�!:�/ Ctrl + E  %��5;$���( 
��'.�54$/ 1$2 ก
$(��.$ (Center)

dก�!:�/ Ctrl + U  %��5;$���( '#���.�<�.'.�54$/ (Underline)

dก�!:�/ Ctrl + I  %��5;$���( ��4���(�����#3( (Italic)

dก�!:�/ Ctrl + B %��5;$���( ��4���(�����$ (Bold)

dก�!:�/ Ctrl + Y  %��5;$���( 3ก�
	ก�;$ก$�2	/2 

dก�!:�/ Ctrl + Z  %��5;$���( 3ก�
	ก5;$���(ก6����.$ (undo) 5
.$35;$���( Escape, Cancel

dก�!:�/ Ctrl + X  %��5;$���( ���'.�54$/�#��
��ก (Edit Cut) C.$���'.�54$/ �.�(!9$3�;$'.�54$/ก6��
C.$���1$2 �.�(5
	ก�
��ก1$2��I�ก6��

(7	"�$� 4.14)  2&
�"��"� (keyboard layout)

dก�!:�/ Ctrl + C  %��5;$���( 5��
�ก'.�54$/�#��
��ก (Edit copy) C.$5��3�ก'.�54$/ �.�(!9$3'.�54$/ 
(drag highlight) ก6�� C.$5�ก
�ก1$2 �.�(5
	ก�
��ก1$2��I�ก6��

dก�!:�/ Ctrl + V  %��5;$���( 4$('.�54$/ (Edit paste) ก6��4$('.�54$/ �.�(5
	ก�/$� 4$(�;$%��6(
�5�� �>�� ก6�� ก6��4$(1$2 �.�(�
��ก�;$%��6( �$
�!"�ก��*1$2 ก��*'.�54$/ �$�$( �2���<�.4$(1$2
(7!
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dก�!:�/ Ctrl + Q  %��5;$���( 
* �
;$��*�
'� �#��306'.$(��.$��ก

dก�!:�/ Ctrl + W  %��5;$���( ![�D!�%ก�/ C.$($��#�ก;$
�(�;$�306 3�(7/67�.
���ก�* (Save) D!�%ก�/ 
)
C$/�����46$�.�(ก$� Save ����7/6

dก�!:�/ Ctrl + S %��5;$���( 
���ก�*($��#�ก;$
�(�;$�306 (Save) C.$�![���.$��ก�$�5��I(%�ก D!�%ก�/
)
C$/ Save As« �2���<�.<�6=���78
  %
)=����.�(�ก�*78
 

d�.�(ก$��
��ก�;$%��6(�2���
)*$3�# (drag highlight) '.�54$/ 1$2 <��;$%��6(�6$(ก��<�.ก�!:�/ Ctrl 
+ 5
	ก�;$%��6(�#��.�(ก$�

d�.�(ก$� 36�d'3$3 ��.$ก�)�$K <�.ก�!:�/ Ctrl + !:�/
.��
�����/$�  (scroll mouse) %��5;$���( 36�/
'3$3 ��.$ก�)�$K

dก�!:�/ Enter %��5;$���( '-I�*�����<�/6 '-I�36���.$ (paragraph) <�/6 C.$ก�!:�/ Shift + Enter %��5;$���(
���'.�54$/'-I�*�����<�/6'�(36���.$��I� &
'�(ก$�'-I�36���.$<�/6 5�� *�����%�ก (Fist line) <�./#36���.$ 
���� 7/6/#36���.$ %
) *�������(C��O 7! (handing) <�./#36���.$ ����7/6/#36���.$ ��I(*�����%�ก %
) 
*�������(C��O 7! /#��643
;$�4���6$ก�*«��4��กK� ���� �>��	�/�� (
;$�4��5$)5#3  Space bar)

dก�!:�/ Ctrl + Arrow key %��5;$���( �
�����5�� �>��  7!�#
)5;$ C.$ก�!:�/ <Ctrl + Alt> + Arrow key 
%��5;$���( �
�����5�� �>��  7!�#
)4��5 ���� �#
)�;$%��6(%��*

dก�!:�/ Shift + Arrow key %��5;$���( �
��ก'.�54$/ ���� !9$3'.�54$/ (drag highlight) �.435#3 *�� � 
%��!9$3�.43�/$�  (4	Y#�#I
)/#54$/%/6�3;$<�ก$�!9$3 �#ก46$<=.�/$� )

(5;$���(ก$�<=.!:�/54*5:/%!9�5#3  <�D!�%ก�/ Microsoft Word %�6
)�:6� �$
%�ก�6$(ก��7!*.$()

ก������(�a&��ก����������ก��X�*�


  (1) ���ก�� �%_������
�#�l�� W��ก���ก��X�*�
 �d�(a&��ก�� Photoshop

D!�%ก�/ Photoshop �!"�D!�%ก�/�;$���
�0!�#���/$)ก�* ($���ก%**%
)�ก%�6(�0!1$2 �����2���
&
2	�?K'�(1$2 ก6���;$1$2��I� 7!
���$� ��4	�5  4$(�
3 ��$�  �����;$7!��.$(1$2�5
����7�4 ����1$24#�	D�
�����;$7!4$(<���.$�4�*

1.1) �0!%**D�/��# (color model) %**�6$(O �#�<=.�ก%�6(1$2 (�/�0 Image / Mode -)

dBitmap 
)%��(�)��*�#7�.�2#3( 2 �#

dGrayscale 
)%��(�)��*�#��#347�. 256 �)��* (0-255 colors)

dRGB color 
)%��(�)��*�# RGB 5�� %�( �'#34 �I;$�(	� %�6
)�#7�. 256 �)��*�# <=.ก�*1$2���47! D�3
�w2$)ก$��;$����1$2�$(
�1$2 ����ก$��;$����($� �4
$<=.($�<� Photoshop �64�<�Z6
)<=. RGB 
color mode <�ก$��;$($� �/�������
%
.4 
-(%!
(�!"�D�/��#�����6�7!
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dCMYK color 
)%��(�)��*�# CMYK 5�� 89$ /64(%�( ��
��( �;$ %�6
)�#7�. ��I(%�6 0-100%

dLab color 
)%��(�)��*�# Lightness ��I(%�6 0-100% �)��*�# a %
) b ��I(%�6 -128 C-( 127 �)��*�#

dHSB color 
)%��(�)��*�w��# ����D���# '�(%/6�#<�D�/��#�6$(O (�/�0 Image / Adjustments / 
Hue-Saturation...)

dIndex color �!"�D�/��#�#���/$)�;$���*1$2*���.$�4�* >-�(/#54$/
)��#3�'�(�#7/6�ก	� 256 �# �/���
%ก.7'1$2
$กD�/��#����  /$�!"� Index color D!�%ก�/ 
)�;$ก$���4
��*�����#�#�7�. D�3C.$56$�#<�7/6/# 

)C0ก%!
(�!"��#<ก
.�5#3(<�.���D�/��	 ��(��I� 1$2�#�7�.
)<�.54$/�43($/�#�<ก
.�5#3('�(��	/ %
)�;$<�.78
 
/#'�$��
�ก
(

�
��ก�#
$กD�/��# RGB, CMYK, lab 
color, HSB color, Index color 5
	ก�/$� �#� Tool 
box / Set foreground-background color ... / 
color Picker  ®Dialogue box

(7	"�$� 4.15)  ��*	��	+��#F�* Color Picker ����ก
F����$

1.2) 1$2�#�<=.($�<� Photoshop

�0!1$2�#��;$�'.$/$�ก%�6(<�D!�%ก�/ Photoshop 
)/#&
�36$(/$ก �/����;$1$2��
6$��I� 7!2	/2 ��ก
�$(�5����(2	/2  �����;$�����$(
�1$2 &0.<=.
;$�!"�
)�.�(�
��ก
���ก�*78
 <�.C0ก!�)�1�ก�*ก$��;$7!<=.($�
!�)�1�'�(�0!1$2*�5�/2	4����  %*6(��ก�!"� 2 !�)�1��
�ก 5�� vector graphics ก�* bitmap graphics

vector graphics �!"�1$2�#��ก	�
$กก$�<=.��.� %
)54$/D5.(�!"��
�ก<�ก$���.$(1$2 ก$�%ก.7'1$2 
�.43ก$�36�����'3$3 
)7/6/#&
�;$<�.1$2��I���#3�$3 �0!1$2�#���.$(
$กD!�%ก�/ vector �64�/$ก
)�!"�
1$2
$3��.� 1$2ก$� �0�

Bitmap Graphics �!"�1$2�#�!�)ก�*�.43
:��#���
#�3/ >-�(�;$/$�6�ก�� ��$��#3ก
:���
6$�#I46$ 2	ก�>
 
(pixels) C.$1$2<� /#
;$�4�
:�1$2/$ก 1$2��I�
)5/=�� ก$�'3$31$2!�)�1��#I<�.<�Z6'-I� 54$/5/=��
'�(1$2ก�3�(��/�����	/ 1$2!�)�1� bitmap 7�.%ก61$2C6$3 (photo) 
$กก
.�(�	
	��


ก$�ก;$���
;$�4�2	ก�>
 '-I��306ก�*ก$��;$7!<=. C.$�.�(ก$��;$7!%��(&
�$(
�1$2 ����*���.$
�4�* ��6$ก�* 72 dpi C.$�.�(ก$��;$7!<=.ก�*�	�(2	/2  ��6$ก�* 300 dpi (ก;$����#� �/�0 Image / Image size ...) ก$�
ก;$���
;$�4�
:�2	ก�>
 �2���ก$�2	/2  
;$�!"��.�(�054$/
)��#3�<�ก$�2	/2 '�(�5����(2	/2 �.43 �=6� �5����(
/���$/$�C2	/2 54$/
)��#3��0(�:�7�.�#� 600 dpi ก�7/654�ก;$����$3
)��#3�'�(1$2<�.�0(ก46$ 600 dpi
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  (2) ��d���W��a&��ก�� Photoshop

!�)ก�*�.43�64�!�)ก�*�#��;$5�Z ��(�#I

d%C*=��������( (title bar) %��(=���'�(D!�%ก�/

d%C*�/�05;$���( (menu bar) %��(5;$���(�6$(O <�ก$��;$($�

d%C*��4�
��ก (option bar) %��(�$3
)��#3�5;$���(36�3 '�(��Z�0!�5����(/���6$(O <�ก
6�(�5����(/�� 
(Toolbox) �#�<=.($��306<�!N

:*��

dก
6�(�5����(/�� (tool box) �ก�*�4/�4/�5����(/���6$(O �#�
;$�!"�

d��.$�6$(��ก�$� (untitleddfile) �!"���.$�6$(78
 ($��#�ก;$
�(��.$(�306 ��(�ก��.$�*� 
)����=���'�(
78
  %
)'�$� % '�(1$2�#�C0ก36� ����'3$3�306

d�.�(�5����(/�� (palette box) %��(�C$�)ก$��;$($� layerdchannelsdpath, action, animation, 
brushes, characterdparagraph, color, navigator  >-�(�$/$�C�2	�/����
�7�. �$/54$/�.�(ก$� (�306<��/�0 
window 5
	ก�/$� �
��ก �.�(ก$�%��(����7/6%��()

d%C*�C$�) (status bar) %��('�$�'�(78
  %
)�$3
)��#3�ก$��;$($�����O

(7	"�$� 4.16)  ��*	��	+F&�2ก�� Photoshop layout Program.

  (4) ก��-!d���a&��ก��

4.1) �
�3��  (layer) 2�I�+$��;$5�Z'�(ก$��ก%�6(1$2

ก$��;$($�'�(D!�%ก�/ Adobe Photoshop 
)/#ก$�%*6('.�/0
����4��C: �!"��64�O �����!"�=�I� ��#3ก46$
�
�3��  (layer) >-�(
)/#&
�;$<�.'.�/0
����4��C:��I�O �$/$�C%3ก��ก
$กก��7�.�!"��	��) �;$<�.%ก.7' ���%!
(
�ก%�6( 4��C:�����64�'�(1$2 7�.�)�4ก(6$3�$3
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�
�3�� <�<� palette �#��306*��:� 
)�;$<�.1$2 ����4��C:<��
�3�� ��I� *�(1$2����4��C:�#��306<��
�3�� 

6$(
;$��*C��7! ��$�$/$�C3.$3�
�3��  �.$�*�/$�.$�
6$(7�. �.43ก$�<=.�/$� 
$ก�
�3��  7!4$(<��;$%��6(

;$��*�#��.�(ก$�

ก$�![��
�3��  (=��45�$4) �;$7�.D�3ก$�5
	ก�/$�  �#�!:�/��Z�0! �0!�4(�$ %�6C.$�.�(ก$�
*�
�3�� �	I( 
�;$7�.D�35
	ก�/$� �
��ก�
�3�� ��I� %
.4ก�!:�/ delete

4.2) ก$�*���-ก78
  Photoshop <��0!%**�6$(O

�
�(
$ก/#ก$�%ก.7' �����ก%�6(1$2����
��#3*�.�3%
.4 �$/$�C*���-ก78
 1$2 <��0!%** (file format)
�6$(O 7�.��(�6�7!�#I

d78
  .psd 5��78
 1$2'�(D!�%ก�/ Photoshop >-�(�$/$�C�;$/$%ก.7'7�.1$3�
�( ��(��I� <�ก$�
���ก�*
78
  7/654��4/�
�3��  �2���<�.�$/$�C%ก.7'1$27�.�:ก5��I(�/����.�(ก$�

d78
  .jpg, .gif, .png, .wbm �2���<=.*��	�(2	/2 �	�
�ก����	ก�  �=6� ��.$�4�* 
�1$2�7
�  
��#4# 
����<=.ก�*�������� 78
 �#�7�. /#'�$�56��'.$(�
�ก (
$ก�/�0 File / Save for Web)

d78
  .tif, .pcx, .jpg, .eps, .raw, .bmp, .pdf �2���<=.*��	�(2	/2 ���47! 78
 �#�7�. /�ก/#'�$�<�Z6 
(
$ก�/�0 File / Save)

4.3) ก$��ก%�6(1$2%**���D�/���.43 8[
����  (Photoshop filter)

Filter 5���5����(/��=�	���-�( �#�=643<�ก$�!��*%�6( %ก.7' 1$2 �2���<�.7�.�# %�( �($ �#�C0ก�.�( �����2���
�.�(ก$�&
2	�?K'�(�#1$2 �#2�I� 
4�
$3 �0!��( <�.�6$��<


  (5) ���������$W�� a&��ก�� Photoshop

54$/�$/$�C2�I�+$�'�( Adobe Photoshop �#�54���$*

d�ก%�6( ����%ก.7'�# %�( �($ �0!��( '�$� �0!1$2
d����64�'�(1$2�#��.�(ก$� ����ก$�5���*1$2 (crop)
d
$ก��.� �)*$3�# 26��# �2	�/%�( 
�%�( <�.%ก6�0!1$2%**�	��)
d�2	�/��������(5 !�)ก�*1$3<�1$2 7�.�36$(�	��) �2�$)�;$($��.43 �
�3�� 
d�;$1$2>.�� ����1$2>I;$ (cloning) <��0!1$2��#34ก��
d�2	�/��	/ '.�54$/ %
)�ก%�6(2	�?K <�.��4��กK� (font effect) �=6� ��4�0� ��4�4.$ �($ �#
d!��*�#1$2C6$3���D�/��	
d%!
(1$2'$4�;$�!"�1$2�#
d<�6'�* �($ <�.��4��กK�<�
d��.$(�4�*%ก
�
��#�<�2�	*�$<�
d2	/2 1$25:@1$2�0(



242 ���"�
������"���ก	������	��
���

d!��*%�6(�0!1$2%**/���$=#2�.43 Filter
d��.$(1$2�5
����7�4<� Adobe Photoshop

��ก
$ก�#I 3�(/#D!�%ก�/���	/�#�=643<�.ก$��ก%�6(1$2�.43 Photoshop ��#3ก46$ Plug-ins 7�.%ก6 =:�5;$���(
�;$���
�0! �;$���*!��*%�6(1$2C6$3
$กก
.�(�	
	��
 ���� 1$2
$กก$�4$�'-I�/$2	�?K <�./#&
2	�?K'�(1$2 
�$/54$/�.�(ก$�'�(&0.��ก%** �=6� 1$2%**4$��#�I;$ 1$2ก$� �0� 1$2
$3��.� �!"��.� ��4�36$( Plug-ins 
'�(D!�%ก�/ Photoshop �=6� AlienSkin Eye Candy, Extensis Photo Frame, Extensis Photo Graphics, 
Extensis Photo Tools, Kai's power Tools

ก������(�a&��ก��������������d���ก���

  (1) ���ก�� �%_������
�#�l�� W�� ก����ก����������
��
� �d�(a&��ก�� pageMaker

1.1)  ก;$���56$�6$(O '�( ก�)�$K2	/2  (document setup) <�.ก�*�����	�(2	/2 

dก;$���'�$�ก�)�$K (page size)
d�
��ก'�$�ก�)�$K (dimensions) ก4.$( x �0(
d�
��ก%�44$(ก�)�$K (orientation) %�4��I( (tall) %�4��� (wide)
d�
��ก46$�.�(ก$�<�.�	�(2	/2  �!"����(����#�/#��.$506-5#� (double-sided) ���� %��(��.$506��.$5#�2�.�/ก�� 

(facing pages)
d
;$�4���.$ (number of pages) %
)�.�(ก$�<�.��	�/�.���.$�#� ... (start page #)
dก;$���'�*�'�'�(��.$ (margins) �.$�<� (inside) �.$���ก (outside) �.$�*� (top) �.$�
6$( (bottom)
d54$/
)��#3�'�(($��/���2	/2 ��ก (resolution) ��643�!"� dpi (dot per inch)
d�
��ก�5����(2	/2 �#�
)<=.2	/2  (printer)

1.2) 
:�?0�3  (zero point) %
)��.��;$ (guide line)

zero point 5�� 
:��#��
'?0�3 7/.*������$/%�4��� %
)%�4��I( /$*��
*ก�� 
)=643<�ก$��
����
%C*��6434�� *�7/.*����� ��I(<�%�4��I(%
)%�4��� <�.��/$)�/ก�*ก$��;$($� zero point 
)�306�#���4/:/
'�(ก�)�$K

��.�7ก�  5�� ��.�*���.$��ก�$� �#���$<=.�!"�%�4<�ก$�
��4$(4��C:�6$(O ��.�7ก� 
)!�$กv �w2$)
*���.$
���6$��I� D�3
)7/6C0ก2	/2 ��ก/$�$(�5����(2	/2  =�	�'�(��.�7ก� /# 3 =�	� 5�� ��.�7ก� '�(�)3)
�4.�
$ก'�*ก�)�$K (margin guide) ��.�7ก� '�(5�
�/�  (column guide) 5����.�7ก�  �#�<=.%*6(��.$��ก
�!"��
$3O 5�
�/�  D�3<�./#=6�(46$( �)�46$(5�
�/� ��6$O ก��

��I(%�4��I( %
)%�4��� <=.�2���ก;$����;$%��6(�#�
)4$(4��C: 
(*���.$ก�)�$K($� ��.��;$ �$/$�C
���(<�.��.��0�4��C:74.=	���.� (snap)

1.3) 2	/2 '.�54$/<�ก
6�('.�54$/ (text box) 5;$���(�#��ก#�34ก�*'.�54$/ 7�.%ก6
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dก$�ก;$���
�กK@)��4��กK� �=6� %**��4��กK� (font) �2	�/'�$���4��กK� (font size) �!
#�3�=�	���4
��กK� (type style) !��*��4��$��4��#3(

dก$�ก;$���5:@�/*��	<�.%ก636���.$ (paragraph) ก$�
��36���.$1$3<�'.�54$/ (indent) !�)ก�*�.43 
�)3)*�����%�ก (first) �)3)�6$(36���.$ก6�� (before) ก�I���.$ (left) ก�I��
�( (right) �)3)�6$(36���.$�
�( 
(after) �)3)�6$(�)�46$(��4��กK� (kerning) �)3)�6$(�)�46$(*����� (leading)

1.4) �)**�#<�ก$�2	/2  <�D!�%ก�/ pageMaker 
)/#�)**�#<=.7�. 3 �)**�.43ก��5��

d�)**�# RGB �!"��#<�%**!�$กv*�
�1$2 >-�(�ก	�
$กก$�3	(
;$%�( 3 �# 7�.%ก6 �#%�( (R: red) �#
�'#34 (G: green) %
) �#89$ (B: blue) /$&�/�!"��#�6$(O

d�)**�# CMYK �!"��#�#�<=.<��)**ก$�2	/2 '�(D�(2	/2 !�)ก�*�.43�# 4 �# 7�.%ก6 �#89$ (C: cyan) 
�#%�( (M: magenta) �#��
��( (Y: yellow) %
) �#�;$ (K: black)

d�)**�# HLS �!"��#�#�4$(�306*��$ก+$�ก$���*�0.�#'�(/�:K3  >-�(!�)ก�*�.43 3 �64� 5�� hue (H) �#�#�
�)�.��
$ก4��C:�'.$�$��$ �$/�
�กก$�/�(����4��C: lighting (L) ก;$���54$//�� �46$('�(�# saturation (S) 
!�	/$@�#'�(�#��I�O

=�	�'�(�# �#��.�(ก$�<�.2	/2 �# ��/$)ก�*=	I�($� /# 3 
�กK@)

dSpot color 5�� �#�w2$) �#�C0ก&�/74. �2����;$7!2	/2 �!"��#��I�D�3��( %��ก$�<=.ก$�&�/�# 
$กก$�
2	/2 <�%** 4 �# (CMYK) D�3
)�.�(�;$�2
��;$���*�#��I�O �2���<=.<�($�2	/2 D�3�w2$) ��/$)ก�*ก$�
2	/2 �#2�I�O 2	/2 �# 1 �# ���� 2 �# �=6� �#<�D*�=�4�  ����<*!
	4

dprocess color 5�� �#�#��ก	�
$ก2	/2 <� %**&�/%/6�#�
�ก CMYK ��/$)ก�*ก$�2	/2 �0!C6$3�# 
(<�
��ก�$� 2	/2 D���#���I� 2	/2 �#�6$(O ก��
;$�4�/$ก

dTint 5�� ก$�!��*56$54$/�'./'�(�#

1.5) ก$��!
#�3��)��*ก$�>.�� '�(4��C:<���.$ก�)�$K($�

D�3!ก�	 4��C:�#���.$('-I�ก6�� 
)�306
6$(�:� %
)4��C:�:��.$3 
)�306*��:� 4��C:��
6$��I� �$/$�C�!
#�3�
�)��*ก$�>.����*7�.D�3 5;$���( arrange %
) D�34	Y#4$(4��C:%**�
�3�� 

1.6) ก$�
��4$('.�54$/��*�0! (text warp)

text wrap �!"�ก$�
��4$('.�54$/��*�0! %**'.�54$/�
*<�.�0! (wrap option) ���� <�.'.�54$/
7�
 (text flow) %
) ก;$����)3)�6$(�)�46$( '.�54$/ก�*�0!1$2��I( 4 �.$� (Standoff in inches) 
�กK@)
ก$�7�
'�('.�54$/

1.7) ��.$�.�%** (master page) 

master page 5�� ��.$�#�C0ก��.$(74.�6$(�$ก �2���<=.�!"��.�%** D�3ก;$���
�กK@)�6$(O '�(��.$
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����O <�./#
�กK@)��/���ก�*��.$�.�%** D�3!ก�	��.$�.�%** ��	�/%�กD!�%ก�/ pageMaker 
)��.$(74.
<�.��-�(��.$ 5�� ��.$�
�ก (document master) �;$���*��.$ก�)�$K�#�/#=���46$ none C.$C0ก5
	ก�
��ก �/$3
54$/46$
)7/6�
��ก
�กK@)�6$(O 
$ก��.$�.�%**<�O

�	�(�#���$�$/$�Cก;$���<���.$�.�%** !�)ก�*�.43

dMargin Guide, column Guide %
) Ruler Guide
d4��C:�6$(O 7/646$
)�!"��0!1$2 �0!��( ���� '.�54$/

  (2) �X��&� ก���X��o W�� a&��ก�� pageMaker

pageMaker �!"�D!�%ก�/ 
����.$
��ก�$��	(2	/2  ก6���6(D�(2	/2  �������(
2	/2  /#54$/�$/$�C ��I(%�6 ��*'.�54$/ 1$2 
�'.$/$
��4$(<���.$��ก�$� (place) D�3/#
�:!ก�@ �5����(/���ก%�6( ��.� �# 2�I� �0!��( 
!�)ก�*=.�54$/ %
)1$2 D�3�#�1$2�#��;$�'.$
/$4$( 
)�.�(
���ก%�6(<�.��#3*�.�3 �.43
D!�%ก�/�ก%�6(1$2 �=6� Photoshop /$ก6�� 
�2�$) pageMaker 7/6�$/$�C%ก.7'�0!1$27�.
��I(�/� �!"�'�I����
��4$(�
3 ��$�  %
) �;$
�$� ��4	� 5 ก6���'.$�06ก�)*4�ก$�2	/2 

(7	"�$� 4.17a) ��*	ก���	.+	� ��+F&�2ก��
(page paper | document area)

2.1) menu bar %��(=����/�05;$���(�6$(O  7�.%ก6

d5;$���(�ก#�34ก�*78
  %
)ก$�
��ก$���.$��ก�$� %
)ก$����(2	/2  (File menu) 

d5;$���(�ก#�34ก�*ก$�%ก.7' 5��
�ก ��� 4$( 4��C:�6$(O <���.$��ก�$� (Edit menu) 

d5;$���(�ก#�34ก�*ก$�
���
3 ��$� ��.$ �=6� �2	�/��.$ 
���.$ '�$���.$ 
;$�4�5�
./�  (Layout menu) 

d5;$���(�ก#�34ก�*��4��กK� (font) 36���.$ (paragraph) �)3)��กK� *����� ก$�
��'.�54$/=	�>.$3 '4$ 
ก
$( %
)�0!%**���D�/��	 (Type menu) 

d5;$���(�ก#�34ก�*ก$���ก%** 
��4$( �;$%��6( �0!��( '�('.�54$/ 1$2!�)ก�* ��.� �# 2�I� 
;$��*
ก$�>.����*'�(4��C:�6$(O <���.$��ก�$� (Element menu)

d5;$���(�ก#�34ก�*�5����(/��=643 (Utilites menu)

d5;$���(�ก#�34ก�*ก$�%��( >6�� ก
6�(�5����(/���6$(O (View menu)
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2.2) ��.$�6$(78
 ($� (document windows) !�)ก�*�.43

d�64���4 (title bar) ก�@#�![���ก�$�<�/6 
)%��(=���78
  Untitled-1 C.$
���ก�*%
.4
)%��(=���
�	�ก  D8
 �����  �#��ก�*78
  %
)=���78
 

d��.$ก�)�$K2	/2  (document area / page paper) 5��2�I��#��#�4$('.�54$/ 1$2 %
)4��C:�6$(O
2�I��#���.$ก�)�$K�#I��6$��I� 
)C0ก2	/2 ��ก

d2�I��#�ก�)�$K�� (paste board) C.$4$(
�	�('�(*�*�	�4@�#I �=6� ก
6�('.�54$/ 
(text box) 1$2 %
)����O <�.�6$(2�I��#�
��.$ก�)�$K2	/2  (�36$<�.�64���-�(
�64�<�2$��	�ก�*��.$ก�)�$K2	/2 ) 
<��:กO ��.$ 
)/�(�����	�('�(��
6$
��I�
(7	"�$� 4.17b) ��*	ก���	.+	� ��+
F&�2ก�� (page paper | document area)

d7/.*����� ��.�7ก�  (ruler guide) 
:���	�/�.�4���)3) ����
:�?0�3  (zero point) �/���<=.�/$� 
$ก��.�7ก�  

$ก%C**����� %
)<=.�/$�  
$ก�!
#�3��;$%��6('�(
:�?0�3 

d%C*��Z�0!�
'��.$ (page icon) %��(��.$�
�ก (master page) ��.$>.$3 L %
) ��.$'4$ R %
) �/���
<=.�/$� 5
	ก�#��
'��.$ �$/$�C �2	�/ 
* 
;$�4���.$7�.

2.3) %C*�5����(/�� (tool bar)

tool bar 5�� %C*�5����(/�� �#�*��
:��Z�0! (icon) �2���<�.��#3ก5;$���(
��<�ก$�<=.($� >-�(*$(5��I(7/6�.�(
<=.5;$���(<��/�05;$���( ���� 5#3 
��

2.4) ก
6�(�5����(/�� (tool box)

tool box 5�� ก
6�(�5����(/�� �#�*��
:��Z�0! (icon) '�(�5����(/���6$(O �#�<=.<�ก$�
��4$( �ก%�6( '.�54$/
1$2 ��.� %
) �0!��( %
)4��C:����O *���.$ก�)�$K2	/2  !�)ก�*�.43

(7	"�$� 4.18)  ก���+������+�������� control palette
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d�5����(/����4
0ก?��/$�  (pointer) 5
	ก�
��ก4��C:�6$(O D�3ก�!:�/ Shift 5.$(74. ���� 
$ก<�.5��*5
:/
4��C:�#��.�(ก$��
��ก��I(�/�

d�5����(/����.$(ก
6�('.�54$/ (text tool) ��Z
�กK@ 
0ก?��/$�  
)�!
#�3��!"��0! 7�-*#/ (I-beam) �#��0
�.$�*�%
)�.$�
6$( '�(ก
6�('.�54$/ �0��ก�*����>6��'.�54$/<�ก
6�(7�.

d�5����(/��
��4$( %
)���%�6(4��C: 7�.%ก6 �/:�4��C: (rotate tool) ����64�'�(1$2 (crop tool)

d��.�%
)�0!��( 7�.%ก6�5����(/�� 4$���.� (line tool, constrained line tool) 4$��0!�#���
#�3/ (rectangle 
tool) �0!4(ก
/ (ellipse tool) �0!�
$3��
#�3/ (polygon tool) 5;$���(���	/<��/�0 Element / Stroke !��*'�$�
��.�'�*  Fill <�6
4�
$3 <=.�5����(/�� Rotate tool =643<�ก$��/:���.� %
)�0!��( ก$��!
#�3��)��*ก$�
>.��'�(��.�%
)�0!��( (arrange) ก$��4/ก
:6/'�(��*�
ก�  (group) ก$�*�(*$(�64�'�(�0!1$2 ก$���.$(
ก��*�;$���*�0!1$2 (mask) ก$�
��4$('.�54$/��*�0! (text wrap)

d�5����(/��ก��*1$2 ���� �8�/ (frame) /#
�กK@)�0��/���ก�*�0!��(���4O 7! 3ก�4.� ��.���( �$/$�C
!��*%�6(7�. ��/���ก�*�0!��(��I(�
$3 7/646$
)�!"��#2�I� /://� �����0!�
$3��
#�3/ %�6
)/#5:@�/*��	2	�?K
�2	�//$ 5�� �$/$�C*��
:���I�54$/ ���� �0!1$2
(7!1$3<�7�. �0!��(�#���
#�3/ /$กก46$�#���
#�3/ 4(ก
/ 4(�#

d�5����(/��
�*3.$3�;$%��6(4��C: (hand tool) �5����(/��36� '3$3 ��.$ก�)�$K($� (zoom tool)

��Z�0! %�6
)��� 
)7!��#3ก '.�ก;$��� ���� 5:@�/*.�	 �;$���*�5����(/���#��
��ก <� palette box <�.
!�$กv'-I�/$<�.&0.<=.�
��ก

2.5) palette box  5�� �.�(�5����(/�� !�)ก�*�.43

d��
*�/�0!1$2 (pictures palette) !�)ก�*�.43 =�	� (type) %
)�/4��/06 (category) '�(�0!1$2

d%&6�&�/�# (color palette) 5�� ก
6�(�5����(/�����	/ (option)  '�( tool box �;$���*ก;$���5:@�/*��	
�6$(O (5:@�/*��	��
6$��I� 
)�!
#�3��$/ ��Z�0!�5����(/��<� tool box) <=.ก;$���5:@��/*��	�6$O <�.ก�*��4
��กK� ��.� 2�I� 
4�
$3 ก��* ����4��C:�6$(O !�)ก�*�.43 �)**�#<�ก$�2	/2  3 �)** (RGB, CMYK, 
HLS) ก$�!��*54$/�'./'�(�# (tent)

d�7�
 '.�54$/ (styles) <=.ก;$���5:@�/*��	�0!��( �# <�.%ก6��4��กK� !�)ก�*�.43 charactor, paragraph,
indents / tabs, hyphenation

d�
�3��  (layers) <=.4$(�;$%��6(
;$��*ก$�>.����*'�(4��C:�6$(O *���.$ก�)�$K (document area)

d��.$�
�ก (master pages) <=.ก;$����0!%** ��ก%** ��.$�$ '�(��.$�
�ก7�.�
$3%** <���ก�$��#�
/#���I��$��#34ก��

  (3) ก��-!d���a&��ก��

3.1) ก$���I(56$��.$��ก�$� (document setup)
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d�![�D!�%ก�/ pageMaker 5
	ก�#��/�0 File �
��ก5;$���( 
new ก;$���56$�6$(O <�.ก�*�	�(2	/2  <���.$�6$( document 
Setup ��#3*�.�3%
.4 <�.5
	ก!:�/ OK

dก$��2	�/��.$ 5
	ก�#��/�0 Layout �
��ก5;$���( Insert pages / 
remove pages ก;$���
;$�4��
'��.$ ����
%
.4 5
	ก!:�/ Insert / 
OK ��#3*�.�3%
.4 <�.5
	ก!:�/ OK

(7	"�$� 4.19)  ก	��,J+��	��*	��ก�	� (documente setup)

3.2) ��.��;$ (guide line) %
) 
:���	�/�.�4���)3) (zero point)

(7	"�$� 4.20)  1(�������*�
,���'� (zero point)

ก$�<=.($�7/.*�����4���)3) D�3
3.$3�����!
#�3� 
:�?0�3  ���� 
:���	�/�.�4��
�)3) (zero point) %
)ก$�
$ก4$(��.��;$ 
(guide line) 
(*���.$ก�)�$K($�

(7	"�$� 4.21)  ��*��/	 (guide line) ������	+Y

dก$���.$(��.��;$�2���4$(5�
�/�  ���� ��.�7ก� 5�
�/�  
$ก�/�0 Layout �
��ก5;$���( column Guide <�6
56$ number of column 
;$�4�5�
�/� <� 1 ��.$ space between columns �)3)�6$(�)�46$(5�
�/�  set left 
and right pages separately ก$�ก;$�����.�7ก� '�(5�
�/�  <���.$>.$3-'4$ '�(��.$506%3ก�6$(�6$(
$กก�� 
(�w2$)�/�����.$��ก�$� �!"�%** double-sided ��6$��I�) adjust layout ก;$���<�. 
��4$(4��C:<�.�'.$7!�306<�
%�45�
�/�  �#�ก;$���<�/6 ����
%
.4 5
	ก!:�/ OK

d��.��;$
$ก7/.*����� (ruler guide) 5�� ��.��;$�#89$ �#�>6���306<�7/.*����� �$/$�C<=.�/$� 
�*
$ก
��ก/$4$( <���.$ก�)�$K7�. ��I(%�4���%
)%�4��I(

dก$�3.$3
:���	�/�.�4���)3) ���� zero point 5
	ก�#�/:/*�>.$3<�.�/�05.$(74. 
$ก�/$� 7!!
6�3
( ��(
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�;$%��6(�#��.�(ก$�<�.�!"� zero point <�/6 
:�?0�3 ก
$('�(7/.*�������I(��(%�4
)�!
#�3�/$�306 @ 
�;$%��6( Zero point <�/6

dก$�
*��.��;$ <�.5
	ก�
��ก��.��#��.�(ก$�
* 5.$(74. %
.4
$กก
�*7!�#�7/.*����� 
$ก��I�
-(!
6�3�/$� 

dก$�>6��%
)%��(��.��;$�#89$��I(�/� 5
	ก�
��ก�/�0 View %
.4�
��ก5;$���( Hide Guides ��.�7ก� *�
��.$
�
)�$37! C.$�.�(ก$�<�.%��(��.�7ก� �#ก5��I( <�.5
	ก�
��ก�/�0 View %
.4�
��ก5;$���( Show Guides

dก$�
��4��C:�'.$=	���.��;$�#89$ (snap guide) 5
	ก�
��ก�/�0 View %
.4�
��ก5;$���( Snap to Guides

dC.$7/6�.�(ก$�<�.��.��;$�#89$ �5
����3.$3�;$%��6(7!
$ก��	/ 5
	ก�
��ก�/�0 View %
.4�
��ก5;$���( 
Lock Guides �;$>I;$�#ก5��I( ��6$ก�*3ก�
	ก5;$���( lock guides �#ก5��I( (��(�ก� �5����(�/$3C0ก�$37!)

3.3) ก$��;$($�ก�*ก
6�('.�54$/ %
) '.�54$/

ก$�2	/2 '.�54$/ �.�(
��.$(ก
6�('.�54$/ก6�� 5
	ก
�
��ก�5����(/�� text tool <� 
Tools Box ��4
0ก?��/$�  
)
�!
#�3��!"��0!7�*#/ 
$ก�w#3( 
cursor �0! I-beam ���� 5
	ก I-
beam *�2�I��#���.$ก�)�$K 
%
.42	/2 '.�54$/

(7	"�$� 4.22) ก	��/	+	�ก,#ก���+�*��
	�

��Z
�กK@ *��0 ���� �#�
�*'�(ก
6�('.�54$/ /#54$/�;$5�Z%
)%�ก�6$(ก�� 5�� C.$��Z
�กK@ �046$( 
�/$3C-( *�����'.�54$/��I� �!"�
:���	�/�.�'�('.�54$/��I� C.$��Z
�กK@ �0�.$�
6$(�!"� + �/$354$/46$ '.�
54$/<�ก
6�('.�54$/��I� �6�ก�*ก
6�('.�54$/���� %
)C.$��Z
�กK@ �0�!"��#%�( �/$354$/46$/#'.�54$/
>6���306<�ก
6�('.�54$/��I� <=.�/$� 
�ก
$ก
(/$ ก�
)!�$กv'.�54$/��(ก
6$4 �$ก5
	ก�/$�  7�*#/�/$� 
)
�!
#�3��!"� ��Z�0!��4
0ก?��3�ก ���� ��Z�0!��3��.�!�) (text flow icon) �$ก�;$7!5
	ก<��#�<�O 
)!�$กv
ก
6�('.�54$/<�/6 '.�54$/�#�>6���306
)7�

(<�ก
6�('.�54$/��I����D�/��	

dก$��5
����3.$3'.�54$/ 5
	ก�
��ก�5����(/�� pointer *� Tools Box 5
	ก @ �;$%��6(<�O *�'.�54$/
5.$(74. %
.4
$ก7!3�(�;$%��6(�#��.�(ก$�

dก$�!��*'�$�'.�54$/ 5
	ก�
��ก�5����(/�� pointer *� Tools Box 5
	ก�#�'.�54$/ 
)!�$กv
:���(
/:/��I( 4 '�('.�54$/ 5
	ก�
��ก
:�<�
:���-�( %
.4
$ก��ก�2���!��*'�$�'�('.�54$/
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(7	"�$� 4.23)  text box �$��$�,E�,ก.����#� �&x�1(�������*��*��
	� 2���,E�,ก.������	+�$2�+ �&x�1(���J��(��*��
	�
 2���$�*��
	�d����'��

dก$�%3ก�64�'�( '.�54$/ <�ก
6�( 5
	ก�
��ก�5����(/�� pointer *� Tools Box 5
	ก�/$� 
�*�#�
��Z
�กK@ �0�.$�
6$( 
$ก'-I��2���!��*2�I��#�'.�54$/�#��.�(ก$�%*6( %
.4!
6�3�/$�  
$ก��I� 5
	ก�#���Z
�กK@ �0 
�#��!"��5����(�/$3*4ก cursor 
)�!
#�3��!"��0! �
�(
$ก�#I<�.5
	ก�#��;$%��6(�#��.�(ก$� 
(*���.$ก�)�$K 
�2���%��('.�54$/�#�3�(7/67�.%��(��ก/$ @ �;$%��6(<�/6

dก$��;$'.�54$/ (text file) 
$ก78
 '�(D!�%ก�/���� �'.$/$4$(<���.$��ก�$� ก�!:�/ 
$ก Tools Bar 
����5
	ก�#��/�0 File %
.4�
��ก5;$���( Place �
��ก78
 �#��.�(ก$� %
.4<�.ก�!:�/ Open 
$ก��I� cursor 
)�!
#�3�
�!"��0! text flow <�.5
	ก
(*��;$%��6(<�O <���.$ก�)�$K�#��.�(ก$�4$('.�54$/

dก$�7�
'�('.�54$/ 
(<�ก
6�('.�54$/ %**�#
)ก
6�( cursor �/$�  
)�!"��0! (text flow) C.$
�.�(ก$�<�.'.�54$/7�
7!
�5�*��I(�/�%**���D�/��	��I� <�.5
	ก�/�0 Layout %
.45
	ก<�./# �5����(�/$3
C0ก��.$5;$���( Autoflow '.�54$/
)7�
�6������(
�5�*��I(�/�

dก$�
��36���.$1$3<�'.�54$/ <�.!9$3'.�54$/������4��กK��#��.�(ก$��.43 I-beam 
$ก��I�
��36���.$
�.43 control palette

3.4) ก$�<=.($� color palette

dก$�<�6�#<�.ก�*'.�54$/ %
) �0!��( 
$ก�/$� !9$3'.�54$/ ���� 5
	ก�#��0!��(�#��.�(ก$�<�6�# %
.4
5
	ก�
��ก�#�#��.�(ก$�<� color palette 
)/#ก$�ก;$����#��(�64�5�� �#��.�%
)�#2�I�

dก$�!��*54$/�'./'�(�# (tint) 5
	ก�#��0!��( �
�(
$ก��I� �
��ก�!�� �>��� 54$/�'./'�(�#<� tint
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(7	"�$� 4.24r1)  ก	�)���$)�*2ก� 
,�9( (�$"�J� �$��*�) (7	"�$� 4.24r2)  ก	����ก % �
	���*���+�$ (tint)

d=�	�'�(�# /# 3 
�กK@) 5�� spot color 5�� �#�w2$)�#�C0ก&�/74. �2����;$7!2	/2 �!"��#��I�D�3��( %��
ก$�<=.ก$�&�/�# 
$กก$�2	/2 <�%** 4 �# (CMYK) process color 5�� �#�#��ก	�
$ก%**&�/%/6�#�
�ก CMYK

dก$�<=.�#%**�;$���
�0! �
��ก

$ก libraries '�( color options ก$�
!��*�!
#�3��#�;$���
�0! 5
	ก��(5��I( 
(double click) �#��#�#��.�(ก$�!��*�!
#�3�
56$�# <�.%�ก�6$(7!
$ก color palette 
�#���.$�6$( color options %
.4��I(�!"�
=����#<�/6

(7	"�$� 4.25)  ก	�0���$ 1	ก Color Option )�*�&x��$)���

3.5) ก$��;$($�ก�*4��C:�6$(O *���.$ก�)�$K($�

dก$��ก%�6(�0!1$2 5
	ก�
��ก�5����(/�� crop tool *� tools box 5
	ก�#��0!1$2 %
.4
$ก handle 
(%�6(�#���
#�3/�
�ก�;$)

dก$�<=.��.$ก$ก (mask) �/$3C-(ก$��;$<�.�0!��( (�=6� �0!��
#�3/�����0!4(ก
/) ก
$3�!"�ก��*
�;$���*�0!1$2 >-�(ก��*�#I
)*�(�64�'�(�0!1$2�#��306��กก��*��ก7! 7/6<�./�(7/6���� /#'�I������(�#I 
��.$(�0!��(%
)�0!1$2ก6�� 3.$3�0!��(7!5��*�0!1$2 <=. pointer tool 5
	ก5��*�4/ �
��ก��I(�0!1$2
%
)�0!��( (D�3ก�!:�/ Shift 5.$(74.ก6��
$ก�/$� ) �
��ก5;$���( Element > Mask C.$�.�(ก$�3ก�
	ก<�.7!�#�
�/�0 Element �
��ก Unmask

d4	Y#�;$ text wrap �;$�0!1$2/$4$(74.*�'.�54$/ 5
	ก�#��0!1$2 %
.47!�#��/�0 Element �
��ก5;$���( text 
Wrap 
)!�$กv��.$�6$( text Wrap �#���.$�6$( Wrap option <�.�
��ก%** text wrap  �
��ก%**'�( text flow 
 %
)ก;$����)3)�6$(�)�46$( '.�54$/ก�*�0!1$2��I( 4 �.$� standoff in inches ����
%
.4 ��* OK
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(7	"�$� 4.26)  
�N$�/	 Text wrap

dก$�<=.($��8�/ (frame) �8�/ 
)/#
�กK@)��/����0!��(���47! 3ก�4.� ��.���( �$/$�C!��*%�6(7�. 
��/���ก�*�0!��(��I(�
$3 7/646$
)�!"��#2�I� /://� �����0!�
$3��
#�3/ %�6
)/#5:@�/*��	2	�?K�2	�//$ 5�� 
�$/$�C*��
:���I�54$/ ���� �0!1$2 
(7!1$3<�7�.

ก$��;$'.�54$/�����0!1$2<�6
(<��8�/ 5
	ก'.�54$/ ���� �0!1$2�#��.�(ก$�<�6 ก�!:�/ Shift 5.$(74. 
%
.45
	ก�#��8�/ �#��;$'.�54$/ �����0!1$27!<�6 5
	ก�#��/�0 Element �
��ก5;$���( Frame %
.4�
��ก Attach 
content '.�54$/ ���� �0!1$2�#�7�.�
��ก 
)C0ก<�6
(1$3<��8�/ C.$�.�(ก$�3ก�
	ก 5
	ก�#��/�0 Element �
��ก
5;$���( Frame %
.4�
��ก Separate content

3.6) ��.$�.�%** (master pages)

ก$���.$( master pages D�3!ก�	��.$ master pages �/�����	�/�;$($� D!�%ก�/ pageMaker 
)��.$(74.
<�.��-�(��.$ ��#3ก46$ document master �;$���*��.$ก�)�$K�#�/#=���46$ none

dก$���ก%** %�ก%�6(%
)%ก.7' master pages 5
	ก�
��ก master pages 
$ก%C*�.$�
6$( '�(��.$�6$(
($�  master pages�$/$�C��.$(7�.�
$3��.$ �/����
��ก��.$ master pages %
.4 ��$/$�C ��ก%** %
) �ก%�6(
7�.��/���ก�*��.$!ก�	���47! �.43 margin guide, column guide, %
) ruler guide �0!1$2 �0!��( '.�54$/

dก$�<�6�
'��.$ �
��ก�5����(/�� text tool ��.$( text box %
.45
	ก *��;$%��6( �#��.�(ก$�<�6�
'��.$ 
1$3<���.$ก�)�$K 
)!�$กv'.�54$/ <LM> <���.$>.$3%
) <RM> <���.$'4$ %�6�
'��.$
�	( 
)7!
!�$กv
�	(O <���.$!ก�	 %/.46$
)�2	�/����
���.$ก��$/

dก$���.$(��.$ master pages <�/6 ก�!:�/ <*%C*�.$�
6$('�( master pages palette

dก$�<=.($���#3(
;$��*��.$<�/6 (sort pages) ��ก�$��#��;$'-I� C.$�.�(ก$��
�*
;$��*<�/6 ��I(�/� 5
	ก
�/�0 Layout %
.4�
��ก5;$���( sort pages« �#���.$�6$( sort pages 
)!�$กv��.$�6$(1$236� (thumbnail) '�(
%�6
)��.$ 2�.�/��I(�
'��.$�$(�.$�
6$('�(1$2 <�.5
	ก�/$�  5.$(74.��(��.$�#���$�.�(ก$��
�*
;$��* C.$
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��.$�#���$�
��ก�!"���.$506 ก$��
�*
;$��*
)7!�!"�506 %�6C.$�.�(ก$��
�*��.$��#34 <�.ก�!:�/ <Ctrl> 5.$(74.
ก6���#�
)5
	ก�/$� �
��ก��.$ 
$ก��I� 
$ก mouse 3.$3��.$7!3�(�;$%��6(<�/6 D!����(�ก�'#�%�4�	�(�#�
!�$กv >-�(*6(*�ก�;$%��6(�#���.$
)C0ก%��ก
(7! C.$�.�(ก$�%��ก��.$ 
(7!�)�46$(��.$506 <�.ก�!:�/ 
<Ctrl> 5.$(74.�)�46$(
$ก�/$� �.43 ����
%
.4��* OK

3.7) ก$�2	/2 ($���ก�$(�5����(2	/2 

5:@1$2($��#�2	/2 ��ก '-I��306ก�* ก$�ก;$���54$/
)��#3�<�ก$�2	/2  (resolution print) <�.%ก6�5����(
2	/2  7/646$
)�!"��5����(2	/2 %**�
�>��  (laser) ���� �5����(2	/2 �#%**�	(5 �
�� (inkJet) 5:@1$2($��#��# 
54��
��ก<=.�5����(2	/2  �#�/#54$/
)��#3�7/6�.�3ก46$ 600 
:��6��	I4 (600 dpi) ��.$�����	�(2	/2 �#�C0ก2	/2 ��ก
/$*�ก�)�$K
)C0ก�6(7!3�(D�(2	/2 �2����;$ก$�C6$38[
 / %
) 
���;$�!"��2
� (%/6%**�#�<=.<�ก$�2	/2 ) 
�2���2	/2 �.43�5����(2	/2  '�(D�(2	/2 �6�7!

(7	"�$� 4.27)  ��*	��	+F�*��# ก	�ก/	���������+"��"� 2���/	�,�+"��"�

ก$�ก;$����5����(2	/2  54�
ก;$����5����(2	/2  ��I(%�6��	�/�.� ��ก
%**
����.$�	�(2	/2  �2�$)C.$ก;$���1
�
�(��ก%**($�����
%
.4 D!�%ก�/

)
����.$�	�(2	/2 <�/6��I(�/��#ก5��I( 
�2���<�.��/$)ก�*�5����(2	/2 �#��
��ก<�/6 
�$
�;$<�.��#3�4
$��4
�0ก$�
����.$
<�/6�#ก5��I(

ก$�ก;$����5����(2	/2  5
	ก5;$���( File %
.4�
��ก5;$���( new ���� File %
.4�
��ก5;$���( document Setup

C.$�.�(ก$�($�2	/2 5:@1$2�0( 54��6(78
 ($��.�w*�* 7!2	/2 �$(�5����(3	(8[
 / (imagesetter) �#�
D�(2	/2  �2���3	(
$ก78
 
(*�8[
 /D�3��( D�37/6�.�(2	/2 
(*�ก�)�$K %
.456�3�;$7!C6$38[
 /�#ก5��I( 
�;$<�.($��#�7�./#54$/
)��#3��0( 5/=�� %
)�43($/ %�6
)/#56$<=.
6$3�0(ก46$!ก�	

78
 �#��6(2	/2 �.43�5����( imagesetter C.$�!"�($�2	/2 �#��#34 �=6� '$4-�;$ 78
 �0!1$2 54��6(�!"�
78
 �0!%** tiff ก;$���D�/��#�!"� RGB ���� CMYK ���� Grayscale ก�7�. C.$�!"�($�2	/2  4 �# 78
 �0!
1$2 
)�.�(C0ก
���ก�*<��0!%** tiff ��/� %
)%!
(�)**�# <�.�306<�D�/��# CMYK ��6$��I�

1$2�#��;$/$4$(<���.$($� �:ก��.$ 
)�.�(�;$�4
54$/C0ก�.�( ก$��=���/D3( (link) ก�*��.$�	�(2	/2 
<�.��#3*�.�3

����� ���-�ก����� artwork

dก$�4$(��4��กK� �����0!<�78
 ($� 54�4$(<�.�6$(
$ก��.�����
#3� 7/6�.�3ก46$ 3 /	

	�/�� '-I�7! 
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�2���7/6<�.��4��กK� ���� �0!1$2 �$
C0ก����	I(7!

dก$��6(78
 <�.D�(2	/2  54��6(78
  pageMaker 2�.�/ 78
 1$2 %
) 78
 8���  %�*7!�.43 %
)
�36$
�/2	/2 ($���4�36$( 
(ก�)�$K
�	( %�*7!�.43

d�36$
���;$78
 ($� Photoshop �!"�%**�
�3��  ���� 
��5�
�3�� 74. �2�$)�.�(�&���ก$�%ก.7' ����
�!
#�3�8���  ���� �0!1$2 >-�(�$
/#*$(8���  ����1$2*$(8�� %/� 7/6�'.$ก�*�5����(5�/2	4���� �#�D�(2	/2 

dก�@#<=.D!�%ก�/ corelDraw! 
���;$78
 ($� �$/$�Cก�!:�/ F4 ����<=./://�(%** Wireframe <�.
%��(4��C:($���I(�/� �2�����4
��*�0 D�3�w2$) 54$/��#3*�.�3'�(��4��กK� �0!1$2 %
)56$�#�6$(O �$ก
<=.�0!1$2�#��!"�2�I�D!�6(%�( �36$�/:��(?$1$2 C.$
;$�!"� <�.%!
(78
 1$2 �!"� bitmap ก$�
���;$78
 ($� 
54��
#ก�
#�3(ก$�<=.�5����(/���4ก���� &	��0!�6$( (deformation vector tools) �2���7/6<�.�ก	�
:�/$ก�ก	�7! �!"�
���:<�.78
 �6(2	/2 7/67�.

Wd����� ����ก��(�ก����d�

d'�$�'�(��.��6$(O 7/654�/#'�$��
�ก46$ 0.2 /	

	�/�� /	w)��I�($�2	/2  
)2	/2 7/6������.�
d���<�6�#<�.ก�*��.� �.$/<�6�#�!"� overprint �2���7/6<�.�ก	��#��*>.��ก��

Wd����� ����ก��(�ก����

dก$�<�6�#��I(�/�<�=	I�($�2#/2 �#��# �.�(�!"��)**�# CMYK ��6$��I�

d�36$ก;$���56$�# ��I(�#��#�4/ก���ก	� 250% �2����
#ก�
#�3(!NZ�$�/-ก2	/2 %�.(=.$

dC.$ก;$���56$�# 2�I��
�( (blackground) ������4&	44��C: (field) <�.�!"��#�;$ (K) = 100% 7/654��;$4��C:
�#���� 7!4$(74.<�.4��C:�#�;$��I� �2����
#ก�
#�3(!NZ�$ �ก	��#��*>.��ก��  %�6C.$
;$�!"� �.�(<�656$�#89$ (C) = 1% 
�2	�/�'.$7!�.43

d�36$�
��ก56$�#�!"� overprint �2����
#ก�
#�3(!NZ�$�#��*>.��

dก$�ก;$���56$�#%**�6�� �=6� 
$3�I;$ �����#2�I��
�( (blackground) 7/654�<�.56$�# ��;$ก46$ 8% �2���
�
#ก�
#�3(ก$�2	/2 �#7/6�	�

Wd����� ����ก��(�ก���p&*�


d78
 �0!1$2 �.�(%!
(D�/��#�!"��)** CMYK ก6���6(3	(8[
 / ����ก6���6(D�(2	/2  3ก%
.4($�
2	/2 �#��#34 <=.D�/��# RGB ����  ®black and white ก��2#3(2�%
.4

d56$54$/
)��#3�'�(�0!1$2 (resolution) �306�)�46$( 300 d 350 dpi �$/'�$���6$78
 
�	( �$ก�!"�

$3��.� ���� ��4��กK� <�.��I(56$�!"� 800 d 1200 dpi �$/'�$���6$78
 
�	( �2�$)56$54$/
)��#3��#���;$�ก	�7! 

)�;$<�.5:@1$2($�7/6�# %�6C.$�$ก54$/
)��#3��0(�ก	�7! ก�
)�!"�!NZ�$<�ก$��6(78
 �$(�	����� ���� 
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�����ก	�54$/
6$=.$<�ก$��6$�%
)�'#3��$(
�1$2 %
)���(2	/2 

d�$ก
���ก�*78
 1$2 %** tiff <�.�
��ก ��0!%***#*���� �36$
���ก�*78
 1$2 <��0!%** Photoshop DCS

dก$�<=.D!�%ก�/ Illustrator �;$�$� ��4	� 5 ก�@#/#�0!1$2 �$ก4$(�0!1$2<���.$($�%**�=���/D3(74. 
(link) <�.5��
�ก78
 �0!1$2 %�*78
 �.43 C.$�!"�7!7�. 54�<=.4	Y#]N(�0!1$2
(<�78
 ��I��
3

Wd����� ����ก��(�ก�������กi�

d��4��กK���I(�/� �.�(%!
(<�.�!"��0!%**
$3��.� (convert to curve) ��#3ก6�� �2���!9�(ก��8���  
ก$�<=.8��� %�� <�ก�@#�#��5����(����7/6/#8��� ��(ก
6$4

dก�@#�;$��4��กK� �
$3�
�3��  ก6���6(2	/2  <�.�4/�
�3�� ��I(�/� �!"��
�3�� ��#34ก��ก6�� !9�(ก��ก$�
�ก�
6�'�(��4���(���

ก������(�+,������X�
��
�

78
 
$กD!�%ก�/ Photoshop ก;$���D�/��# �;$���*2	/2  <�.�!"� CMYK color �
�(
$ก��ก%*
*$�����
��#3*�.�3%
.4 <�.�4/�
�3�� ��I(�/� �2���!9�(ก��ก$��;$�
�3�� �#�7/67�.<=.($��	�7!�.43 
$ก��I� <�.

���ก�*78
  (Save as) 78
 ($��!"� .psd, .tif, eps

78
 
$กD!�%ก�/ Illustrator ก;$���D�/��# <�.�!"� CMYK color �/���($�����
%
.4 <�.��4
��*
ก$��=���/D3(4��C:�6$(O <�78
 1$2 (link) <�.5�*C.4� %
)C0ก�.�( ���#3/8��� �#�<=.��ก%**<���.$ 
artwork �	�7!�.43 
$ก��I� <�.
���ก�*78
 ($��!"� .ai, .pdf, .eps

78
 
$กD!�%ก�/ InDesign �/���($�����
%
.4 <�.�4/($��:ก�36$(74.<�78
  (package) D!�%ก�/
)
�;$ก$��4/ font %
) link �6$(O <�.���D�/��	

78
 
$กD!�%ก�/ corelDRAW! �
�(
$ก($�4$�1$2����
%
.4 <�.���#3/ font 7!�.43 �)�4�(�����(��4
��กK� %
)��)
�3 �
�(
$ก�;$ก$� curve 8��� %
.4 
$ก��I�
���ก�*78
 �!"� .cdr, .tif, .eps
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(7	"�$� 4.28r1)  ��4�36$( dummy �	�3�$� iGood (7	"�$� 4.28r2)  ��4�36$(�	�(2	/2  �	�3�$� iGood

���efก��� ������ 4.2  ก��������������
��
� �d�(���
�������

  1. �(5 !�)ก�*?	
!¢ %
)�(5 !�)ก�*1$2 5���)7� /#54$/�;$5�Z�36$(7� ก�*ก$���ก%**�����	�(2	/2 

  2. �)**�# %
)%/6�#'�(%�( %�ก�6$(�36$(7�ก�* �)**�# %/6�#'�(�	�(2	/2 

  3. <�ก$�!�)�/	�5:@56$'�(�	�(2	/2  <=.�ก@¡ <�*.$(

  4. D!�%ก�/5�/2	4����  �'.$7!�ก#�34'.�(�36$(7�ก�*ก$���ก%**�	�(2	/2 

  5. '�I����#3/ก$�ก6�����(2	/2  /#ก#�'�I���� �)7�*.$( %
)%�6
)'�I���� 5�/2	4���� �'.$7!/#*�*$��36$(7�

  6. D!�%ก�/5�/2	4���� D!�%ก�/<� �#���/$)�;$���*���#3/'.�54$/ (body text) <�($��	�(2	/2  /#54$/
�$/$�C<�ก$�<=.($��36$(7�

  7. �.�(ก$�
����.$�	�(2	/2  �=6� 4$��$� D!�����  �.43D!�%ก�/5�/2	4����  
;$�!"��.�(�0.
�ก5;$���(2�I�+$� 
<�*.$( %�6
)5;$���( /#*�*$�%
)��.$�#��36$(7� <�ก$�
����.$�	�(2	/2 

  8. �.�(ก$��ก%�6(1$2 
$ก78
 1$2�	
	��
 
;$�!"��.�(�0.
�ก5;$���(2�I�+$�<�*.$( �2����;$1$2��I�7!<=.<�
($��	�(2	/2  %
)�;$7!<=.ก�*($��	�(2	/2 �	�
�ก����	ก�  (internet)
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dot pitch

�/$3C-( '.�ก;$���54$/5/=��<�ก$�%��(1$2 /#��6434���!"� /	

	�/�� ��4�
'�#�/#56$�.�3ก46$ 
�/$3C-( 54$/5/=��/$ก'-I� 
�1$25�/2	4���� ��I(D��)D�3���47! 
)/# dot pitch '�$� 0.31 //. 0.28 //. 
0.27 //. 0.26 //. %
) 0.25 //.

dot per inch

dot �/$3C-( ��643ก$�4��54$/5/=�� ���� 54$/��$%�6�'�(
:��46$( *�
�1$2 /#5;$�#��ก#�34'.�( 
5�� dot pitch �!"���643*�ก'�$�'�(
:� (dot) *�
�1$2 ก$�ก;$���54$/
)��#3�'�(1$2 
)%�ก�6$(�$/
'�$�'�(
�1$2 �����(
$ก
;$�4�'�( pixel 
)ก�)
$3��ก�$/'�$��#�%�ก�6$( 5;$46$ ppi (pixel per inch) 
<=.ก�*ก$�4��54$/5/=��'�(
�1$2 �64�5;$46$ dpi <=.�;$���*ก$�2	/2 

ก$�ก;$���56$'�( dot per inch (dpi) <�.%ก6($�2	/2  !ก�	 '�I���;$�:� ก;$���74.�#� 300dpi C-( 600 dpi '-I�
�306ก�* 5:@1$2'�(�5����(2	/2  (printer) ก$��
��ก5:@1$2ก$�2	/2 �0( 
)�;$<�.54$/���4ก$�2	/2 �6���.$
�
(

resolution

�/$3C-( 54$
)��#3�'�(1$2 
;$�4�'�( pixel *�
�1$2 ��I(%�4��� %
)<�%�4��I( 54$/5/=��
'�(1$2 '-I��306ก�*54$/
)��#3�'�(
�1$2 >-�(�ก#�34'.�(ก�* dot pitch %
) ��6434�� pixel *�
�1$2 3	�(/#
'�$��
�ก ก�
)�;$<�.1$2/#54$/5/=��3	�('-I� %�6ก�
)�;$<�.�2	�/'�$�'�(2�I��#�%��(&
 ('�$���.��)%3(/:/
'�(
�) %
)�2	�/!�	/$@'�(��64354$/
;$<�ก$�%��(&
 �4/��I(��643!�)/4
&
*� %&(4(
�%��(&
 
(VGA card) �.43 �����/$3C-( �;$<�.�$5$'�(5�/2	4���� �0(�$/7!�.43 �2���%
กก�* 54$/���4 %
) 54$/5/
=��'�(1$2

�)**
�1$2'�(5�/2	4����  
)/#54$/
)��#3��0(�:� '-I�ก�*54$/�$/$�C�.$�ก$31$2 <�ก$��4/
%�(%
)54$/
)��#3� �=6� �)**
�1$2 ���*��:�54$/
)��#3��0(�:� 1280 X 1023 pixel �$/$�C
���*��:�54$/
)��#3� 1024 X 768, 800 X 600, %
) 640 X 480 <�ก$�<=.54$/
)��#3�/$ก �2����;$<�.1$2
/#54$/5/=�� %�61$2
)/#'�$��
�ก�;$<�.�6$�3$ก'-I�

54$/
)��#3�'�(
�1$2�$/$�C4���!"�
:��6��	I4 !ก�	
)<=.ก�*ก$�2	/2  �36$(7�ก��$/ก$��$56$ pixel 
�6��	I4 �$7�.D�3<=.56$54$/
)��#3�ก�*'�$�
�1$2 �=6� 
�1$2'�$� 15 �	I4 /#54$/
)��#3� 640 pixel *�
54$/3$4%�4��� 12 �	I4 
)��6$ก�* 53 pixel �6��	I4

                                                       
8 �4�*7>�  Widebase Web Link D
กก4.$(%�6(��5D�D
3#�$�����?. URL: http://www.widebase.net/index.php ��*5.��#���4

'.� IT A-Z http://www.widebase.net/knowledge/itterm/it_term_menu.php
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pixel

�/$3C-( ��6432�I�+$�'�(
:��# *�
�1$2 ����1$2 /#54$/�/$3<��$(���ก)/$กก46$ก$31$5 
'�$�'�( pixel '-I�ก�*ก$�ก;$���54$/
)��#3� (resolution) '�(
�1$2 C.$��I(56$54$/
)��#3��0(�:�'�$�
'�( pixel 
)�;$ก�*'�$��$(ก$31$2'�( dot pitch ('�$�'�(
:�) '�(
�1$2 ก$�ก;$����#'�( pixel <=.
ก$�ก;$���&�/'�(�#�!5���/ RGB '.�/0
'��#�$/$�C5;$�4@7*� 7�.C-( 3 7*�  >-�( 1 �;$���*%�6
)�# true color 
�����)**�# 24 *	� 
)<=.
;$�4�7*� ��I( 3 7*�  �36$(7�ก��$/�)**�#�64�<�Z6<=. 8 *	� >-�(78
 �#7�. 256 �#

bitmap

�!"�78
 1$2 �#�<=.=#I
:��#<�%�6
) pixel �$/%ก�%�4��� (%C4) %
)�#�;$���*%�6
) pixel <�%ก�
%�4��I( �=6� 78
  GIF (Graphics Interchange format) �ก�* bitmap '�(1$2 54$/5/=��1$2*�
�1$2<�
*$(5��I(%��(<��0!'�(
:��6�74. (dots per inch) 
;$�4�
:��6��	I4
)�$7�.D�3'�$��$(ก$31$2'�(
� %
)
ก$���I(56$54$/
)��#3� C.$��I(56$54$/
)��#3�74.��;$ �;$<�.
:��6��	I4��;$�.43 >-�(
�1$2�#�<�Z6ก46$%�6/#56$54$/

)��#3���6$ก�� 
)�;$<�.54$/5/=��
�
(

bitmap �!"�ก$�ก;$���2�I�%
)�#<�.%�6
)2	ก�>
 (pixel) ���� bit <�2�I��#�ก$�%��(1$2 ��4�36$(�=6� 
78
  gif (graphics interchange format) %
)78
  jpeg

bitmap 7/6�.�(ก$��ก�*'.�/0
'�(�����# �;$���*%�6
)2	ก�>
<��:ก%C4 �.�(ก$��w2$)'.�/0
 �#�=#I�#
<�/6�#�<=.%��('�(%C4 ��(��I� 1$2�#�<=.�#/$ก�.�(ก$� bitmap '�$��
�ก

�����(
$ก bitmap <=.4	Y#ก$�%**�$3��4���� raster graphic <�ก$�ก;$���1$2 �;$<�.1$27/6�$/$�C
'3$3����64� �2�$)�;$<�.�0Z��#354$/5/=�� <�'@)�#�1$2%** vector graphic 7�.��*��ก%**<�.'3$3���
�64�7�.����# �;$<�./#54$/�	3/<�ก$���.$(1$2%** vector graphic ก6��%
.4
-(%!
(�!"� �!"�1$2%** 
raster graphic ���� bitmap

image compression

�/$3C-( ก$�
�'�$�����
;$�4�7*�  '�(78
 ก�$88[ก
( <�����64��#��)��*5:@1$2'�(78
 1$2 
7/6%36
(7!�ก	��#�
)3�/��*7�. /#�
$34	Y# <�ก$�*#*���78
 <�./#'�$��
�ก �2���<=.($�*��	����� ���� /#��(
4	Y#�#��	3/ 5�� <=.�0!%** JPEG %
) GIF

��5�	5�����;$���*ก$�*#*���1$2 �4/C-(ก$�<=. fractal %
) wavelet 4	Y#��
6$�#I 7/67�.��*ก$�<=.�36$(
ก4.$('4$( �;$���*�	����� ����<�=64(�4
$ก$��'#3��#I �36$(7�ก��$/ 4	Y#506�#I<�.��ZZ$�2�$)24ก�'$<�.����$
�64�*#*���/$กก46$4	Y# JPEG ���� GIF �;$���*1$2*$(!�)�1� 4	Y#<�/6�#ก%**�#��$

)%���#�8�� %/�� GIF 
5��8�� %/�� PNG

78
 '.�54$/����D!�%ก�/ �$/$�C*#*���D�3!�$?
$ก54$/&	�2
$�7�. %�6'-I��306ก�*���'3$3
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78
  �#�
)3�(5(��กK$�1$2��	/'�(78
 7�.�!"��36$(�# �	�(�#I��#3ก46$ lossless compression (ก$�*#*���7/6�0Z
��#3) ก6��C-(
:��#I 
)/#54$/&	�2
$� <�78
 '.�54$/ %
)D!�%ก�/ ก$�*#*����.�(7/6�0Z��#3 �2�$)54$/
&	�2
$� �$/$�C�;$54$/��#3�$3�:�%�( <�.ก�*78
 '.�54$/ �����!"����:<�.D!�%ก�/��#3ก<=.7/67�. �.43
���:&
�#I1$2ก�$88[ก
-(�	3/ �;$7!*#*���/$กก46$78
 '.�54$/ ����D!�%ก�/

laser printer

laser ���� �
�>��  36�/$
$ก "light amplification by stimulated emission of radiation" �
�>��  �!"�
�4��ก��/ �#�2�b�$<��)�46$(?�4��K�#� 20 2*54$/�
$ก�
$3 '�(ก$�<=.<��	�
5D���	5�  j$� �%4� 
5�/2	4����  ก$�%2�3  %
)4	�3$?$��� 

�5����(2	/2 �
�>��  (laser printer) �/$3C-( �5����(2	/2 %**��-�(�#�<=.
;$%�(�
�>�� <�ก$���.$(1$2
%
)C6$3���
(�06ก�)�$K�.434	Y#ก$��$(�	�
�ก����	ก�  (�;$($�5
.$3�5����(C6$3��ก�$�) 54$/���4'�(�5����(
2	/2 �
�>�� ��I�4��ก���!"���.$�6��$�# (ppm) �=6� 10 ��.$�6��$�# �!"��.� (�2�$)2	/2 5��I(
)��-�(��.$) 
�64�5:@1$2'�(ก$�2	/2 ��I� 4���!"�
:��6��	I4 (dpi) �=6� 600 
:��6� 1 �	I4 3	�(/#
:�/$ก %��(46$/#54$/

)��#3�/$ก 1$2
)5/=��ก46$1$2�#�/#
:��.�3����/#54$/
)��#3��.�3 �0 dot matrix printer �!�#3*��#3*

raster graphics

raster graphics �!"�1$2�	
	��
 �#���.$(�!"�ก
:6/'�(��4�36$( �;$���*�#�46$(�#�/#<�. raster �!"��$�$('�(
2	ก�� x %
) y *�2�I��#�
�1$2 (C.$�!"�1$2 3 /	�	 �.�(�2	�/2	ก�� z) 78
 1$2 raster �)*:2	ก����
6$�#I 7!�#�
54$/�46$( <� monochrome ����56$�# 78
  raster *$(5��I(�.$(C-(<�+$�) bitmap �2�$)�ก�*�$�����?�#�
�*
506D�3��( ก�*�$�$(
�1$2

78
  raster /�ก
)<�Z6ก46$78
  vector graphics %
)/�ก
)
;$*$ก<�ก$�!��*!�:( D�3!�$?
$กก$�
�0Z��#3�$�����? C-(%/.46$�5����(/��>�8� %4�   �$/$�C%!
(78
  raster <�.�!"�78
  vector ��4�36$(78
 
1$2 rastor 7�.%ก6 BMP, TIFF, GIF %
) JPEG

vector graphics

vector graphics �!"�ก$���.$(1$2�	
	��
 &6$�=:�'�(!�)D355;$���( �$(5@	�?$��� �#�4$(��.� %
)
�0!�6$(�!"�1$2 2 /	�	 ���� 3 /	�	 <��$(8[�	ก�  vector �!"�ก$�%��(!�	/$@ %
)�	?�$(<��4
$��#34ก�� <� 
vector graphics 78
 �#��!"�&

�2Y 
$ก($�?	
!¢ก�$88[ก �#���.$('-I� %
)*���-ก�!"�=:�
;$��* '�(!�)D355;$���(
vector 78
  vector graphics �Y	*$3
:��#��6��=���/ก��&
�#�7�.!�)ก$���-�( 5�� �!"�78
 '�$��
�ก/$ก <�*$(
:�
1$2 vector �#�%!
(�!"�1$2 raster graphics �#�
�*506D�3��(�)�46$(*	�ก�*2�I��#� 1$2 raster �$/$�C%!
(
�!"�78
  1$2 raster ก6���#�
)%��(��ก ��(��I� 
-(�$/$�C%!
(�)�46$(�)**

78
  raster *$(5��I(��#3ก46$78
  geometric 1$2
;$�4�/$ก ��.$(�.43D!�%ก�/ Adobe Illustrator %
) 
corel Draw <��0!%** vector 78
 1$2 vector (6$3<�ก$�!��*!�:(/$ก46$ 1$2 raster (>-�(*$(5��I(�$/$�C
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%!
(ก
�*�!"�78
  vector �;$���*ก$�!��*!�:()

1$2�5
����7�4 �$/$�C��.$(�.4378
  vector &
	�1�@¡ 
$กD!�%ก�/
;$24ก Shockwave Flash <�.
��.$(1$2�5
����7�4 2 /	�	 %
) 3 /	�	 �#��6(7!3�(&0.'� �!"�78
  Vector %
)%��(1$2 raster %** "on the 
fly" �/����6(7!C-(

&� �*��� !���W��ก� ��i


;$%�ก�!"�!�)�1�<�Z6O 3 !�)�1� 5�� 1) ก�)�$K�2���<=.�;$*��
:1�@¡  (packaging) %
)4���:ก6�
��.$( 2) ก�)�$K2	/2   3) ก�)�$K�;$���*�'#3� ก�)�$K!ก %
)ก�)�$K�:'1�@¡ 

=�	�'�(ก�)�$K (type of paper)

ก�)�$K*�0�8 (newsprint)  �!"�ก�)�$K�#��;$
$ก�3���7/.!�� 
-(�;$<�./#�$5$C0ก 5:@1$2��;$ C.$�ก�*74.
�$�
)ก��* %
)%�( <=.2	/2 ���(����$5$C0ก %
)���(���2	/2 

ก�)�$K!���  (bond paper) �!"�ก�)�$K�#�/#5:@1$2�0( �3���ก�)�$K�;$
$ก�?K&.$ &�/�$��5/# 
Sulfite 8�ก'$4�!"�2	�?K <=.2	/2 ($��#�/#56$ �=6� !�)ก$?�#3*��� ���� ก�)�$K�'#3�
��/$3

ก�)�$K8�ก'$4����ก�)�$K!��� '$4 (wood free paper) �!"�ก�)�$K�2���<=.�'#3�����2	/2  <=.�;$
�/:�%
)���(������47!

ก�)�$K���#34����ก�)�$K�#�I;$�$
�6�'�( (kraft paper) �;$
$ก�3��� sulphate &�/�#�I;$�$
 /#54$/
���#34/$ก<=.�;$ก�)�$K�6�'�( ����*��
:1�@¡ 

ก�)�$K!ก���(��� (cover paper) ก�)�$K!��� �;$<�.��$�!"�2	�?K /#54$/���#34���$�

ก�)�$K4$��'#3� (drawing paper) �!"�ก�)�$K!��� '$4 %�6�;$<�.���I�ก�)�$K�$/$�C��*�#7�.(6$3 
%
)/#&	4��/$)%ก6ก$��'#3�1$2�)*$3�# �0��/-ก �0��#D�3(6$3

ก�)�$K�$� � (arts, coate paper) �!"�ก�)�$K�#�7�./#ก$��5
��*&	4��.$�.434���:*$(�36$(<�./#&	4��#3*
/�� �2���<=.2	/2 1$2�#�/#�$3
)��#3�

ก�)�$Kก
6�( (box board) �!"�ก�)�$K�#��.$���.$�;$
$ก�3����5/# /#
�กK@)�!"�ก�)�$K!��� '$4 %�6
�.$��
�(�;$
$ก�3���7/.!�� �����$
/#�3���ก�)�$K�ก6$>-�(
)/#�#5
I;$ ก�)�$K=�	��#I
)&
	�
$ก�5����(
�ก�=�	� 
cylinder machine �
$3O =�I�

ก�)�$KD!�����  (poster) �.$���-�('��/����#3*��.$��#34 �64��#ก�.$���-�( 
)!
6�3<�.�3$*74.

ก�)�$K%'�( (hard board) <=.�;$!ก%'�(�.$�<� '�(���(��� �/���<=.($�
)�.�(/#ก�)�$K����4���:����
�:./ 
-(�!"�ก�)�$K�#�7/6�.�( 8�ก'$4 �;$
$ก�3���7/.!������ก�)�$K�ก6$ ���I�ก�)�$K�#5
I;$ &	47/6��#3*
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http://www.adobe.com �4�*7>� &0.&
	�>�8� %4�  pageMaker, Acrobat, Photoshop, Illustrator InDesign 
�!"�&
	�1�@¡ 
$ก*�	K�� Adobe

http://www.macdd.com '.�/0
'6$4�$� *�54$/ ก$�<=.($��$(�.$�ก�$8[ก�	�(2	/2 ��I( Mac %
) PC

http://www.thaiprint.com ก$���.$(���5 �	�(2	/2 �)��*/���$=#2

http://www.pdfthai.com !NZ�$%
)��5�	5�ก#�34ก�*78
  PDF %
) ก$��;$($�ก�*D!�%ก�/ Acrobat

http://www.stou.ac.th/thai/train/train_pt ก$�]̂ก�*�/%
)�;$($��ก#�34ก�*ก$�2	/2 

http://www.indesignthai.com 54$/�0.%
)��กK)�ก#�34ก�*D!�%ก�/ InDesign
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������  4.3 
ก�������������(%ก� ��(���(� �������(%a����v�� �� ������v�� �d�(���
�������

��� �����"

%�45	�ก$���ก%**����D����?�  %
)4#�	��?�  ����D����?�  (tv media) %
)����4#�	��?�  (video) �!"�����
/�
�	/#��#3 &
	�%
)�&3%2�6�.43��5D�D
3#�	
	��
 ��*�!"������#�/#*�*$�%
)�	�Y	2
�6���(5/ ก$��/��( �?�K+ก	

�2�$) "�����$Y$�@)" (Public Service Broadcasting : PBS) �#�!�)=$=��$/$�C�'.$C-( �36$(��6$��#3/ /#54$/
�
$ก�
$3 (Diversity) <����I��$�$�) %
)54$/D����6� (distinctiveness) <��.$�5:@1$2'�(�$3ก$�

�(5 !�)ก�*'�(����/�
�	/#��#3 !�)ก�*�.43 1$2 (video) ��#3( (audition) %
)'.�54$/ (text data and 
image) ����/�
�	/#��#3 C���!"�����<�/6�;$���*ก$������$�/4
=� !N

:*�� ��5D�D
3#�	
	��
" (digital age) ��	�/
�'.$/$/#*�*$� %��������I(��	/ (traditional media) /$ก'-I� D�3�w2$)����<�/6 (new media) �;$<�.�ก	�����
�$Y$�@)%**<�/6<���$5�%2�6�
$3/$ก'-I�

!N

�3�;$5�Z �#�&
�ก���*�*$�'�(�����$�/4
=� <�.�;$��.$�#�2	��กK ��(5/ ��.$(����	1$2 5�� 54$/
ก
.$�$Z�$(
�	3Y��/ '�(�����#�
)=#I46$�	�(<� C0ก-&	� �#-=��4 
�	(-���
 !�)D3=� -D�K ?	
!)-��$
$� �$�)-
7�.�$�) ��#�3(Y��/-
;$��#3( ��/$)54�-7/6��/$)54� %
) �	�(<�54���กK$ �	�(<�54��;$
$3

ก$���ก%**�$3ก$� 
)�.�(5;$�-(C-(!N

�3�ก#�34'.�( 5 !�)ก$� 5��  (1) ก
:6/&0.8N( �2�����ก%**���I��$
�$3ก$� (2) 4��C:!�)�(5  �!9$�/$3 �2���
��ก
:6/!�)�1��$3ก$� (3) 5:@1$2�$3ก$� �2���ก;$���(*!�)/$@ 
%
)�
��ก<=.��5D�D
3# (4) �)3)�4
$ก$�&
	� �2���ก;$���=64(�4
$%2�61$2 (5) 56$<=.
6$3

'�I����ก$�&
	� /# 4 '�I���� 5�� ���#3/ก$� 
(/��&
	� ��
�( �&3%2�6
�	( %
) !�)�/	��$3ก$� ก$�
!�)�/	� /# 2 =64( 5�� !�)�/	�����#�
�(
$ก��ก�$ก$? �2����046$&0.=/=�*7/6=�*!�)ก$�<� %
) !�)�/	�
�
�(
$ก��ก�$ก$?7!%
.4=64(�4
$��-�( ก�*!�)�/	� 2 �.$� 5�� �$3ก$�!�)�/	� �.$�ก$31$2 5�� !�)�/	�
�(5 !�)ก�*1$2 �(5 !�)ก�*?	
!¢ !�)�/	�54$/ C0ก�.�( =���
� ��/$)�/ �6$��<
 '�(��#3( '.�54$/ 
1$K$ ���I��$�$�) %
)�$3ก$�!�)�/	� �.$�5:@1$2 5�� !�)�/	�ก$���ก%**($���.$( *�*$���.$�#� �#�/#
�6� ก$�DgK@$ !�)=$��/2��Y  %�45	� ก$���.$(���5  ��.$(��.$(��(5/ �$�/@ �:�/!NZZ$ (intelligence 
emotion) !�)D3=�  !�)�3�� �:���#3  (aesthetic)

��5D�D
3#5�/2	4����  �;$���*����4	�3:D����?�  %
)4#�	��?�  ��5D�D
3#5�/2	4����  �#��;$/$<=.ก�*
����4	�3:D����?�  %
)4#�	��?�  /#��I(j$� �%4� %
)>�8� %4�  D�3�w2$)�:!ก�@ �.$�1$2%
)��#3( 7�.%ก6
%&(4(
���#3( (sound card) %
)%&(4(
�1$24#�	D� (VGA card) �
��
�D!�%ก�/����6� �ก%�6(1$24#�	D� 
%
)��#3( ��5D�D
3#�#��;$/$<=. 5�� ก$�!�)/4
&
��ZZ$@�	
	��
 ���� DSP (digital signal processor) �2���

��ก$���#3(�	
	��
 ก$�%!
(��ZZ$@�	
	��
 �!"���ZZ$@%��)
��ก ���� DAC (digital-analog converter) 
�2���<=.�6(��ZZ$@��#3(7!3�(
;$D2( ก$�%!
(��ZZ$@��$
��ก �!"���ZZ$@�	
	��
 ���� ADC (analog-
digital converter) �2�����*��ZZ$@�;$�'.$ 
$ก�:!ก�@ 1$3��ก�'.$/$
��ก$��.435�/2	4���� 
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��.$�#��
�ก '�(%&(4(
���#3( 5�� ��*'.�/0

$ก�:!ก�@ &
	�'.�/0
1$2%
)��#3( &6$�=6�(�6��6$(O
(interface) ��(�5�$)� ��#3( (synthesizer) ��.$(��ZZ$@��#3(%**��$
��ก (player) �:6/��4�36$( (sampling) 
%
)%!
(��ZZ$@��#3( %**��$
��ก <�.�!"��	
	��
�ก�*
(78
 

�5����('�*%&6�>#�# (optical drive) ���� CDdROM drive �!"��:!ก�@ !�)�1� I/O (input/output 
Device) '�(�)**5�/2	4����  >-�(/#��.$�#�<�ก$��;$'.�/0
�'.$ %
) �;$'.�/0
��ก
$ก�)** �����;$��.$�#�
�6$� %
) �'#3�'.�/0
 �5����('�*%&6�>#�# �$/$�C<=.ก�*%&6�>#�#54$/
:��;$ ก�*%&6��#4#�#54$/
:�0( 7�.�
$3
'�$�54$/
: �=6� CD-ReWriter Combo Drive DVDdReWriter Blu-ray Disc Player

ก�)*4�ก$�&
	�����4	�3:ก�)
$3��#3( %
)����D����?�  4#�	��?�  (1) ก$�
���(5 !�)ก�*�$(?	
!)<�.
%ก61$24#�	D� 7�.%ก6 '�$�1$2 (image size) w$ก (scene) ��� (sequence)  (2) ก$�
���(5 !�)ก�*�$(?	
!) 
�!"��	�(�;$5�Z�;$���*&0.��.$(���5 ($�?	
!¢�:ก%'�( �2�$)
)*6(*�ก5:@56$ 2 �.$� 5�� �0!��( %
)���I��$ 
�(5 !�)ก�*'�(�0!��( 7�.%ก6�(5 !�)ก�*�$(?	
!) >-�(!�)ก�*�.43 ����64� (proportion) 54$/�/�:
 
(balance) 
�(�4)
#
$ (rhythm) ก$���.� (emphasis) ��ก1$2 (unity) �64�5:@56$�$(�.$����I��$ �!"������(�$4 
�����$�)'�(&
($� �#�?	
![�&0.��.$(���5 �.�(ก$�%��(��ก/$ <�.&0.8N(%
)&0.=/7�.��/&�� ��*�0. D�3�;$����
���I��$�����(�$4 &6$��0!
�กK@ �#��ก	�
$กก$�
���(5 !�)ก�*�$(?	
!)

�)**1$24#�	D�/# 4 �)** 5��  (1) �)** PAL  (2) �)** NTSC 54$/C#� 60Hz 
;$�4� 29.79 �8�/ 
�6�4	�$�#  (3) �)** SECAM <=.54$/C#� 50 Hz %
) ����$54$/���4<�ก$�%��(&
1$2�6�4	�$�# (frame rate) 

;$�4� 25 �8�/ �6�4	�$�# ��6$ก�*�)** PAL  (4) �)** HDTV 5�� �0!%**ก$�%2�61$2D����?� 54$/

)��#3��0( �.43�)**�	
	��
 1080 ��.��%ก�

 /$��+$��$(��5D�D
3# �#��;$/$<=.<�ก$�&
	�����4	�3:D����?�  %
)4#�	��?�  /# 5 !�)ก$� 5�� (1) 
����$54$/���4<�ก$�%��(&
1$2�6�4	�$�# (frame rate)  (2) =64(�4
$<�ก$�%��(&
1$2<� 1 4	�$�# 
(timebase) >-�(
)�.�(/#56$��6$ก��  (3) ����$ก$��6('.�/0
�6�4	�$�# (data rate) >-�(/#56$��6$ก�*54$/���4<�ก$��6(
'.�/0
 ���� 56$*	���� (bit rate) (4) '�$�1$2 ��������64�1$2 (aspect ratio) /# 3 /$��+$� 5�� 4:3 <=.ก�*�#4# 
16:9 <=.ก�*�#4#�:6�<�/6 %
)4#�	��?�  %
) 21:9 <=.ก�*1$23���  %
)1$23��� >#�# (5) �0!%**ก$�*#*���'.�/0

(compression) ก6���;$7!�&3%2�6

!�)�1�'�(ก$�����6�1$23��� %
)4#�	��?�  /# 2 �0!%** 5�� ก$�����6�%** linear �!"�ก$�����6��#�
<=.�:!ก�@ ��$
��ก 5�� ก$�����6�
$ก4#�	D���! %
) ก$�����6�%** non-linear �!"�ก$�����6��#�<=.�:!ก�@ 
<��)**�	
	��
 !N

:*��ก$�����6�%** non-linear /#54$/�)�4ก ��#356$<=.
6$3�.�3 /#�5����(�
6���(��*/$ก
/$3�
$33#��.��
$3/$��+$�

ก$�����6�
;$��*1$24#�	D��#��# '-I��306ก�*54$/�0. !�)�*ก$�@  %
)��กK) '�(&0.����6��!"��;$5�Z �2�$)
��ก
$ก
)=;$�$Z<�ก$�<=.D!�%ก�/5�/2	4����  ���� ก$�<=.�:!ก�@ ����6�<��.�(��0�	D�%
.4 &0.���3�(
)
�.�(/#54$/�0. ($�&
	��.$������.43 >-�(
)�;$<�.�'.$<
%�4�$( %
)�$/$�C���($���ก/$ 7�.��(ก�*%�45	�
%
)54$/�.�(ก$�'�(�
.$'�(($�7�.



#��$�  4   ก	�&��'(ก��)�*���"�
����� )�+	�ก	������	��
��� 263

!�)ก�*�.43 9 '�I���� 5�� (1) ก$�D��'.�/0
1$2
$กก
.�(4#�	D� �'.$5�/2	4����   (2) ก$�
;$��*1$2
�36$(�3$* ����ก$���#3(5��  (3) ก$�
;$��*1$2�36$(
)��#3� (transition effect)  (4) ก$�4$(5;$���(�ก#�34ก�*��5�	5
2	�?K (effect)  (5) ก$��;$7���	I
 (title) %
) ��4���(��� (text)  (6) ก$�<�6��#3(20� ��#3(����# ��#3(!�)ก�* 
(7) ก$�%ก.�#  (8) ก$��;$ compose %
) animation �2���<�.($��6$��<
  (9) ก$�
���ก�* %
)*���-ก($�'�I��:��.$3
 (10) ก$�
��ก$�'.�/0
 %
)ก$�3.$378
 ($�'.$/�)**

D!�%ก�/����6�1$24#�	D� /#�(5 !�)ก�*�;$5�Z 5��  (1) %C*�5����(/�� (toolbar) �ก�*5;$���(�6$(O �#�C0ก
��#3ก<=.*6�3  (2) %C*%��(�4
$ (time display) <=.%��(�;$%��6(�4
$�#� ��4=#I (cursor)  (3) ��.��4
$ (timeline)
C���!"��64��;$5�Z'�(D!�%ก�/ 5
	!��#3(%
)1$2 
)C0ก�;$/$4$(74.�#���.��4
$ !�)ก�*�.43 �6�(1$2 ���� 
%C*1$24#�	D� (video track) %
) �6�(��#3( ���� %C*��#3( (audio track)  (4) %C*54*5:/ (control bar) 
%��(!:�/54*5:/<�ก$��
6� (play) 1$2%
)��#3(  (5) ��.$�6$(�5����(/�����*��:� (tool option) �!"��#��4/
�5����(���*��:�ก$��;$($�'�(D!�%ก�/ �=6� ��.$�6$(5.��$78
  (Explorer) ก
6�(�5����(/��ก�$8[ก (Media 
Generators) ก
6�(*��
:78
 ($� (Project Media) ก
6�(*��
:7�5��5;$���(�!
#�3�w$ก (Transitions)  (6) ��.$
�6$(54*5:/ %
)&�/��#3( (mixer console)  (7) ��.$�6$(%��(&
($�<�D5�(ก$� (Video Preview) �;$���*
%��(&
ก$��
6� '�(%C*1$2%
)%C*��#3(*���.��4
$  (8) %C*%��(�C$�)1$2�6$(O '�(D!�%ก�/ 
%
)��643�ก�*'.�/0


ก6��ก$���.$(D5�(ก$�<�/6 (new project) �	�(
;$�!"��#�
)�.�(�;$ 5�� (1) ��I(56$<�.ก�*�)**1$24#�	D�  
(2) ���#3/�.�(�ก�*'.�/0
<�j$� ��	�ก  (3) D�
�78
 4#�	D�
$กก
.�( (capture video file)

ก�)*4�ก$�%�ก�:�'�(ก$��;$4#�	D� 5�� ก$�D�
�1$2
$ก
.�(C6$31$24#�	D� /$�ก�*74.<��.�('.�/0
 
�=6� \vdo_edit\ clip_vdo\... �2�����;$7!����6��6�7! 78
 ��
6$�#I *$(�#��#3ก46$ footage file (4) 4$(%C*78
 
1$2%
)��#3(*� timeline ����6� %�6(1$2%
)��#3( �.43ก$�<�6ก�$8[กก$��=���/�6� (fade) ก$���#3(�
�3�� 
'�(%���ก ก$�
��ก�$8[ก!�)�$�1$2 (transition) ก�$8[ก����O (effect) �=6� Pan, Crop ก$�!��*54$/�'./ 

$( '�( %C*1$2 (opacity) ���� %C*��#3( (gain) ก$�!��*%�6('.�54$/ก�$8[ก �
��
� ก$���.$(ก�$8[ก
�5
����7�4 <�.%ก61$2�	�( (5) �4/%���ก (render) <�'�I��:��.$3 �2�����.$(�0!%**78
 4#�	D� �;$7!<=.ก�*
�5����(�
6�%**�6$(O

���#���

4.3.1 %�45	�ก$���ก%**����4	�3:D����?�  %
)4#�	��?� 

4.3.2 ��5D�D
3#5�/2	4���� �;$���*����4	�3:D����?�  %
)4#�	��?� 

4.3.3 ก�)*4�ก$�&
	�����4	�3:ก�)
$3��#3( ����D����?�  %
)4#�	��?�  �.435�/2	4���� 
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���$%&� ����

�
�(?-กK$�$3
)��#3�<�*���#3� ����#� 4.3  ก$�&
	�����4	�3:ก�)
$3��#3( %
)����4	�3:D����?�  �.43
5�/2	4����  
*%
.4 ��ก?-กK$ �$/$�C

  (1) *�ก'�I����7�.C0ก�.�( �ก#�34ก�*ก$�&
	�����4	�3:ก�)
$3��#3( %
)����4#�	��?�  46$/#'�I����<�*.$( �#�
;$
�!"��.�(<=.5�/2	4����  %
)<=.�36$(7�

  (2) �Y	*$3�
�ก5	� �
�ก!v	*��	 '�I�����6$(O <�ก$���ก%**����4	�3:ก�)
$3��#3( ����4#�	��?�  7�.C0ก�.�(

  (3) 4	�5�$)�  �1	!�$3 %��(���:&
 4	��3��?�  7�.C0ก�.�(%
)��/$)�/�$/�
�ก ก$�
���(5 !�)ก�*?	
!¢ 
�(5 !�)ก�*1$2 �(5 !�)ก�*��#3( %
) �
�ก
�	3Y��/d
��3$*��@�����$�/4
=� �ก#�34ก�* ����
4	�3:ก�)
$3��#3( ����4#�	��?�  �#���ก?-กK$�;$/$������.$=�I���#3�

ก��ก���

  (1) ?-กK$
$ก��ก�$�!�)ก�*ก$���#3� *��#� 4 ����#� 4.3  ก$�&
	�����4	�3:ก�)
$3��#3( %
)����4	�3:D����?� 
�.435�/2	4���� 

  (2) �;$%**]̂ก��� �.$3*���#3�

  (3) 4	�5�$)�  �1	!�$3 ����4	�3:ก�)
$3��#3( %
)����4	�3:D����?� �#�&
	�'-I� �$/�ก@¡ ก$�!�)�/	��.$�
1$2 �.$���#3( %
)�.$����I��$�$�) %
)54$/��*&	�=�*�6���(5/

  (4) �Y	*$3�
�ก�*�I�(�.� %
)4	Y#<=.5�/2	4����  ����6�1$2%
)��#3(

)�*�,ก�-ก.	��	��	'����$'� ����$� 4.3   ก	�0�������
��'(ก��1	'��$'+ ����
��'(F���,��� 2��
$���,��� �*
'���"�
����� 
���312�*
�/	2##45ก�,��*	'#���$'�



#��$�  4   ก	�&��'(ก��)�*���"�
����� )�+	�ก	������	��
��� 265

4.3.1 ������ก����ก�������a����v�� �� ������v��

����D����?�  (tv media) %
)4#�	��?�  (video) �!"�����/�
�	/#��#3 �#�&6$�ก�)*4�ก$�����6�%
)&�/1$2
%
)��#3(74.��#3*�.�3%
.4 %
)C0ก*���-ก ����
���ก�*74.<����� (media) �2������#3/74.�&3%2�6��ก�$ก$? �����#
4#%
)����4#�	��?�  /#*�*$��6�ก$���*�0.'�(/4
=� %
)/#�	�Y	2
�6�ก$��!
#�3�%!
(�$(��(5/%
)4�b�
Y��/ %
)ก$�2�b�$������(ก
6$4 ก��3061$3<�.��5D�D
3#�	
	��
 

���������a����v���X����!�

�(5 ก�*�	�$��C$�#D����?� �)**30��=��8 �����#7��#4# (TITV) �!"��(5 ก��$Y$�@) �#�/#*�*$�
<�ก$�ก;$�����$5�'�(�C$�#4	�3:D����?� �)** UHF 7�.�;$����5:@
�กK@)'�(D����?� �$Y$�@) 
�
��
�D5�(��.$(ก$�*�	�$�
��ก$� ���I��$�$3ก$� %
)�#�/$'�(�$37�. <�.�$Y$�@=�7�.��$*ก�����47!

54$/�/$3'�( "����4	�3:D����?� �$Y$�@)" �/$3C-( �����#�/#*�*$��;$5�Z<�ก$��;$<�.ก$��'.$C-( 
%
)ก$�/#�64��64/'�(4	C#=#4	�5�<���(5/ D�3�w2$)�36$(3	�(�6�ก$�2�b�$!�)��? <�%(6'�(ก$�?-กK$ 
4�b�Y��/ ก$�2�b�$54$/�0. ก$����	/��.$(�1$4)<�.5�<���(5/�306�64/ก�� �(5 ก$�30���Dก 7�.ก;$���<�.
����4	�3:D����?� �$Y$�@) /#54$/�;$5�Z�6�5��64�<�Z6<��)**D
ก �#��306<�2�I��#��6$(7ก
 ����/#!NZ�$<�
=6�(46$(�$(ก$�?-กK$ ����4	�3:ก�)
$3��#3( %
)4	�3:D����?� �!"��)** %
)D5�(��.$(�$(��5D�D
3#%
)
ก$������$� (ICT) �#�/#?�ก31$2�0(3	�(34�

�(5 ก$�30���Dก 7�.ก;$���'�*'6$3 *�*$� %
)5:@�/*��	 '�( "�����$Y$�@)" (Public Service 
Broadcasting : PBS) [9] 74. 4 !�)ก$� ��(�#I

1. �
�ก%�6(54$/��6$��#3/ก��'�(2
�/��( <�ก$��'.$C-(�����36$(���4C-( (Universality) ����!"�2�I�+$��#�
�;$5�Z'�( �)*�*!�)=$Y	!7�3 7/646$2
�/��(��I�
)/#54$/%�ก�6$(ก���$(+$�)�$(��(5/ ����+$�)�$(
��(5/ก��$/ �����$Y$�@)
)�.�(<�./#2
�/��(7�./#D�ก$�<=.!�)D3=� <�./$ก�#��:���6$�#�
)/$ก7�.

2. �
�ก%�6(54$/�
$ก�
$3 (Diversity) �#��ก#�34'.�(ก�*��4���I��$�$�) ก$��;$�����$3ก$� %
)ก
:6/
�!9$�/$3 (The Audiences Targeted) �����$Y$�@)
)�.�(�)�.��&
!�)D3=� �$Y$�@) (Public Interested)
�#��
$ก�
$3&6$��0!%**�$3ก$��#��
$ก�
$3 ��I(�$3ก$�'6$4%
)�$3ก$�*����	( *$(�$3ก$��$

)2:6(�!9$
7!�#�ก
:6/5��2#3(*$(�64�<���(5/ �����$Y$�@)
-(�.�(/#�$3ก$��#��
$ก�
$3 >-�(��I(�/�!�)/4
ก��%
.4
�$3ก$�<������$Y$�@)�.�(�$/$�C�'.$C-(�:ก5�<���(5/ %
)�#��;$5�Z���I��$�$�)�#�Cก�C#3(<������$Y$�@)
ก��.�(/#54$/�
$ก�
$3�=6�ก��

                                                       
9 
$ก���(���=��� "Public Service Broadcasting : A Best Practices Source Book" '�( ��.�	���$
	� %*����� 
# (Dr. Indrajit 

Banerjee) 
��2	/2 %
)�&3%2�6D�3?0�3 ก$������$�/4
=�%
)'.�/0
'6$4�$�%�6(!�)��?�$�>#3� (the Asian Media Information 
and Communication : AMIC) ������/	ก <��(5 ก$�30���Dก (United Nations Educational Scientific and Cultural Organization) 
�/���!z 2548
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3. �
�ก%�6(54$//#�	��)<�4	=$=#2 (editorial independence) &0.!v	*��	($������$Y$�@) �.�(/#54$/
�	��) <�ก$��;$����'.�/0
'6$4�$� 54$/5	����� ก$�4	2$กK 4	
$�@  ก$��;$��.$�#��#I
-(�.�(!
��
$ก�;$�$

�$(Y:�ก	
 %
)�;$�$
�$(ก$��/��( C.$'6$4�$��#��;$����<������$Y$�@) 7�.��*�	�Y	2
<��$(<�O 
$ก��+*$

2
�/��(
)<�.54$/�=���C��<�'6$4�$��.�3
(����# %
)C.$�$3ก$�<������$Y$�@)/#�!9$�/$3�$(Y:�ก	
 2
�/��(

)��I(5;$C$/46$�;$7/
-(3�(
;$�!"��.�(/#�����$Y$�@) �#�7/6%�ก�6$(
$ก����Y:�ก	


4. �
�ก%�6(54$/D����6� (distinctiveness) <��.$�5:@1$2'�(�$3ก$� D�32
�/��( 
)/#�64�<�ก$�
ก;$���46$ �$3ก$�<������$Y$�@) �#�/#5:@1$2 /#
�กK@)�36$(7� 7/6<=6�;$�����$3ก$��$(Y:�ก	
��6$��I�

�����$Y$�@)�$//://�('�(30���Dก 7/67�.
;$ก���306�#� ����D����?�  ��6$��I� %�630���Dก 3�(<�.54$/
�;$5�Z ก�*����4	�3:ก�)
$3��#3(�.43  ก
6$45�� ����4	�3:ก�)
$3��#3( �$/$�C�'.$C-(2
�/��( <�ก$�2�b�$�.$�
ก$�?-กK$ 54$/�!"��306 7�.ก4.$('4$(���4C-( /$กก46$����4	�3:D����?� 

!N

:*�� ��5D�D
3#�	
	��
" (digital age) ��	�/�'.$/$/#*�*$� %��������I(��	/ (traditional media) /$ก
'-I� D�3�w2$)����<�/6 (new media) �;$<�. �ก	������$Y$�@)%**<�/6<���$5�%2�6�
$3/$ก'-I� �=6� 4	�3:
D����?� �	����� ���� 4	�3:D����?� &6$��$4��#3/

�����W���������(%a����v�� ������X����!� ����������W����ก����������!�

����/4
=�<�%�45	�'�( j$� D�
�  �# 
$��4
 (Harold Dwight Lasswell)

(1) ����/4
=� ��!"�&0.�]9$�)4�(%
)��4
��* ��(5/%
)ก$��/��(� 5�� �;$��.$�#� �%
.('6$4�$�<�.��$*�
(to inform) ก
6$45�� ����/4
=�5�3�046$/#���:ก$�@  ���� �����(�$4�)7��ก	�'-I�<���(5/ %
)ก
���ก��( �
��ก���
'6$4�$��#�
)�;$/$����

(2) ����/4
=� �!�)�$���/2��Y �64��6$(O '�(��(5/<�.�306�4/ก��7�.� 5�� �;$��.$�#� �4	2$กK 4	
$�@ �
���:ก$�@ �6$(O <���(5/2�.�/����%�)4	Y#ก$�%ก.7' �#��!"�!�)D3=� �6���(5/ >-�(�$
�/$3C-(��.$�#�
<�ก$�=�ก
0( D�./�.$4<
<�ก$������$� ��ก
$ก�#I 3�(�;$��.$�#� �!"�=6�(�$( �![�D�ก$�<�.!�)=$=� �%��(
54$/����� �ก#�34ก�*�����(�6$(O <�.�ก	�54$/�'.$<
 �ก	�ก$�%ก.!NZ�$ �;$��(5/7!�06ก$�2�b�$7�.

(3) ����/4
=� �C6$3���/��ก�$(��(5/� 5�� �;$��.$�#� <�.ก$�?-กK$ �&3%2�6C6$3��� 54$/�0. 56$�	3/
��?�5�	 %
)*�����+$�'�(��(5/ 
$ก3:5��-�(7!�06�#ก3:5��-�( �2���<�.4	�3$ก$�?	
!) 4�b�Y��/%
)
!�)�2@#'�(��(5/��I�O 5(�306�
��7!

����/4
=� �$/%�45	�'�( ���	� %/5%54
 (Denis Mcquail: 2005)

(1) ก$�<�.'.�/0
'6$4�$� (information) �36$(��(7!��(/$ !�$?
$ก�5�	 (2) ก$��;$��.$�#�!�)�$�
��/2��Y  (Correlation) <�.ก�*�C$*���6$(O <���(5/ <�.��(5//#54$/�$/�55#ก�� (3) ก$��;$��.$�#���*�6�4�b�Y��/
(continuity) <�.5(�306�6�7!
$ก�:6��06�:6� (4) ก$��;$��.$�#�<�.54$/*����	( (entertainment) %ก6&0.��*�$� (5) ก$�
�)�/���2ก;$
�( (mobilization) �@�(5 <�.�ก	�54$/�5
����7�4<���(5/ �;$2$��(5/7!�06����	�:'
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(7	"�$� 4.30) ก$������$��.43����/�
�	/#��#3 /$
$ก�(5 
!�)ก�*'�(����!�)�1����� 5�� 1$2 (video) ��#3(
(audition) %
)'.�54$/ (text data and image) ����/�
�	/#��#3 
C���!"�����<�/6�;$���*ก$������$�/4
=�

��(ก�����(%�� a����v�� ��������d��ก�����������������!�

(1) �$3ก$��#�C6$3���54$/����'�(&0.�=#�34=$Z�ก#�34ก�*�����(�6$(O �=6� �$3ก$��?�K+ก	
 �=	Z&0.�=#�34=$Z
/$4	�5�$)� �C$�ก$�@ ก$��
$� Y:�ก	
 %
)�D3*$3�?�K+ก	
 (2) �$3ก$�4	
$�@  4	�5�$)� '6$4 (3) �$3ก$�
��/1$K@  ����$ �#��!"�ก$�%��(54$/���� %ก.7''.�'��%3.( �![�D�ก$�<�.7�.20��	�(�#��!"�!�)����<���(5/
���� ��.$(54$/�'.$<
<�!�)�����6$(O (4) �!"��4�#<�.5�%��(54$/���� &6$��������	/����O �=6� sms, e-mail,
phone-in �!"��.� (5) �$3ก$������(�.�(�:ก'  (6) �$3ก$��ก#�34ก�*ก$��@�(5 �����(�6$(O (7) �$3ก$�54$/�0.���47!
<�.5�	���<
 ก$��;$�(=#4	� (8) �$3ก$��2���ก$���#3�ก$���� <��C$�?-กK$ �=6� *���#3��$(�$ก$? *���#3�
�#4# 4	�3: �2���ก$�?-กK$ ก$�?-กK$�$(7ก
&6$��$4��#3/

�����W���������!� ������� ���� ���

=$� 
 7��  /	

  (Charles Wright Mills: 1916d1962) ��ก��(5/4	�3$�.$�ก$��/��( =$4��/�	ก�� 7�.
4	�5�$)� ก$��;$��.$�#��#�7/62-(!�)�(5  '�(����/4
=� 74. 4 !�)ก$� D�34	�5�$)� �$/*�*$���.$�#��
�ก'�(
4 !�)ก$�'�(���� 7�.%ก6 (1) *�*$���.$�#�<�ก$������1�3 (ssurveillance) �$
�;$<�.�ก	�ก$�������)��กก�*
5��64�/$ก %
)�$
�!"�ก$�=#I=6�(�$(ก�)�;$&	� <�.%ก624ก/	
w$=#2 (2) *�*$���.$�#�<�ก$��$���/2��Y 
(ccorrelation) �$
�;$<�.'$�54$/�
$ก�
$3 '��'4$(ก$��!
#�3�%!
(��(5/ %
)�;$<�.!N
�
ก=�7/6/#54$/
5	�����<�ก$�4	2$กK 4	
$�@  %
)3�/��*�	�(�#��!"��306/$ก�ก	�7! %/.46$�	�(��I�
)7/6��/$)�/ก��$/ (3) *�*$�
��.$�#�<�ก$�'���ก
$�$(��(5/ (ssocialization) �$
�;$<�.��(5/ �!"���(5//4
=�/$ก'-I� 2-�(2$����/$ก'-I� %�6/#
54$/��/2��Y �64���4
�
( %
)
�!v	��/2��Y  54$/�
$ก�
$3'�(4�b�Y��/36�3 (4) *�*$���.$�#�<�ก$�
<�.54$/*����	( (entertainment) �$
�;$<�.�$Y$�@=� �/ก/:6��306ก�*54$/*����	( 
�7/6��<
ก	
ก��/�2���
�$Y$�@)����O �;$<�.�ก	�54$/�w���3=$ '$�54$/ก�)�������.� ���	3/<�.��;$ %
)�ก	�2Q�	ก��/�
#ก��#
54$/�!"�
�	(
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!N

�3�;$5�Z �#�&
�ก���*�*$�'�(�����$�/4
=� <�.�;$��.$�#�2	��กK ��(5/ ��.$(����	1$2 5�� 54$/
ก
.$�$Z�$(
�	3Y��/ '�(�����#�
)=#I46$�	�(<� C0ก-&	� �#-=��4 
�	(-���
 !�)D3=� -D�K ?	
!)-��$
$� �$�)-
7�.�$�) ��#�3(Y��/-
;$��#3( ��/$)54�-7/6��/$)54� %
) �	�(<�54���กK$ �	�(<�54��;$
$3 ��I(�#I 54$/ก
.$�$Z
�$(
�	3Y��/'�(���� �#��!"�7!7�.3$ก �2�$)&0.�#��;$��.$�#��!"�����/4
=� '$�
	��;$�-ก 7/6/#54$/��*&	�=�*
�#�%�.
�	( 3-�&
!�)D3=� '�(���!"��#���I( �;$<�.ก$�%��(54$/5	����� ก$�����	��
��ก���'6$4�$� 
-(�ก	�
54$/
;$��#3( 3-�!�)D3=� �� /$กก46$!�)D3=� '�(��(5/

<�ก$��&3%2�6����DgK@$!�)=$��/2��Y �$(�����$�/4
=� (4	�3: D����?� ) !�)ก�*�.43D5�(��.$(
�
�ก 3 ]�$3 5�� (1) &0.!�)ก�*ก$�����&0.46$
.$(���� (2) ����%
)����/4
=� (3) !�)=$=� '.����

�	(!N

:*��
!�$กv��(�#I

!�)=$=�/�ก
)�!"�]�$3C0กก�)�;$<�.�!"�]�$3��#3�!�#3*%
)��#3�$3/$กก46$ �.43ก$�DgK@$=4��=���
(propaganda) ����7/6ก�C0ก�
�ก
6��.43ก
3:�Y �6$(O (tactics) 
��ก	�54$/7/6=�*Y��/'-I�<���(5/ ��I(%�6
�)��*7/6�:�%�( (*.$*�	D15�	3/) 7!
�C-(�)��*�#��:�%�( ('�I�/�/�/$) ����'$�54$/�!"�Y��/ /�กC0ก>�I��!"�
�5����(/���2���Y:�ก	
%
)ก$��/��( /$กก46$��กK$&
!�)D3=� '�(!�)=$=�

��+>-�(�!"��(5 ก�!ก5��( 54��2	�/*�*$� ����6�(�0%
%
)54*5:/ <�.�ก	�54$/�/�:
 %ก6D5�(��.$(
�
�ก��I( 3 ]�$3 ��(ก
6$4 5�� 

(1) &
!�)D3=� '�(&0.!�)ก�*ก$�����&0.46$
.$(���� 54���*&	�=�*�6�&0.*�	D15 �6���(5/ 7/6/:6(ก$�5.$
Y:�ก	
�2#3(�36$(��#34 54�%�4(&
ก;$7�2�!�)/$@ �=6� &0.!�)ก�*ก$����� �.�(��#31$K# ��*&	�=�*�6���(5/

(2) <�.���� ����/4
=� /#���#1$22�!�)/$@ �=6� ก$�54*5:/����<�.�306<�ก��*
��3$*��@ 7/6
�������I��$�$�)�#�
)�/	�?#
Y��/ ���������(/�/�/$7�.�$�) 7�.���:&
 ��กK$&
!�)D3=� '�(!�)=$=�ก�*
&
!�)D3=� '�(&0.46$
.$(<�����64��#�2���/$)

(3) �6(���	/%
)�![�D�ก$�<�.!�)=$=� ��4
��*����%
)����/4
=� �(5 ก�'�(��+ (D�3�w2$)
�(5 ก��#�54*5:/����) %
)&0.!�)ก�*ก$�>-�(�!"��
.$'�(�	�5.$����&
	�1�@¡  �=6� �![��4�#�$Y$�@)&6$��#4#
=6�(�6$(O 54*5:/�.43ก�*����6$(O �=6� �3. /�ก. ISO %
)���*��:�*�*$�'�(�;$��ก($�5@)ก��/ก$�
5:./5��(&0.*�	D15�36$(
�	(<
 �!"��.�

ก����ก�����(ก�� ก��ก� ��(���(� �� ก���
�X*�


ก$���ก%**�$3ก$� 
)�.�(5;$�-(C-(!N

�3�;$5�Z�#��ก#�34'.�( 5 !�)ก$� 5��  (1) ก
:6/&0.8N( &0.=/ �!"�<5� 
/#54$/!�$�C�$ 54$/�.�(ก$� %�45	� ��?�5�	 �=6�7� /#2Q�	ก��/ก$�*�	D15���� 2Q�	ก��/ก$���*�$� 
�36$(7� ก6����ก%**�$3ก$� 
;$�!"��.�(5.��$'.�/0
�ก#�34ก�*&0.8N(<�.7�.5��*5
://$ก�#��:�ก6��  (2) ก$�4$(
ก��*%�4�$(ก$�&
	� 46$
)&
	��$3ก$�!�)�1�<� /#4��C:!�)�(5  �!9$�/$3 �2����)7�  (3) 5:@1$2�$3ก$�
<��)��*<� ��I(�#I 
)�ก#�34'.�(ก�*�.��:�ก$�&
	� >-�(!�)ก�*�.43 �(	��:�ก$�&
	� 54$/�$/$�C !�)�	�Y	1$2
'�(5� ��5D�D
3#�#�<=.<�ก$�&
	� %
) �4
$  (4) �)3)�4
$ก$�&
	� ��	�/�.� %
)�	I��:� '-I��306ก�*%&�ก$�
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&
	��#�7�.��I(74.��I(%�6%�ก <�./#54$/5
6�(��4 54$/3���3:6� (5) 56$<=.
6$3 ก�'-I��306ก�*%&�ก$�&
	��=6�ก��

1.   '�I�ก$�&
	� 4 '�I���� 5�� ���#3/ก$� 
(/��&
	� ��
�( �&3%2�6
�	( %
) !�)�/	��$3ก$�

�	�(�#��.�(���#3/ก$� 5��

  (1) ก$�4$(%&�ก$�&
	� D�3�#/($�]�$3�;$�43ก$� %
)]�$3&
	� >-�(/#ก$�
������;$%��6( *�*$� 
1$�)��.$�#� �36$(��/$)�/ �$/5:@�/*��	�6�1$�)��.$�#� 54$/2�.�/�.$���กK)54$/�$/$�C 54$//���5(
�.$��$�/@ %
)
	�<
 %
)54$/w
$� �=$4� !NZZ$ �2���%ก.!NZ�$�w2$)��.$�#��$
�ก	�'-I�7�. 

  (2) ?-กK$���I��$ %
)�	�(�#��ก#�34'.�( (context) D�3 �4*�4/'.�/0
��I(�/� ��I(�#��!"�'.�54$/ 
��ก�$� 1$2C6$3 ���:ก$�@  *��3$ก$?D�3��* �$�/@ 54$/�0.�-ก (information gathering) �/����4*�4/
'.�/0
��(ก
6$47�.�2#3(2�%
.4 ก��;$/$4	�5�$)�  %
)5����� 46$'.�/0
<��ก#�34'.�( %
)��(ก�*4��C:!�)�(5  
(data analysis) 
$ก��I� �;$'.�/0
�#�&6$�ก$�4	�5�$)� %
.4 7!��#3*��#3('.�54$/ 5;$20� �;$1$2�#�7�./$7!�ก%�6( 
�;$��#3(�#�7�./$7!����6� <�6ก�$8[ก (message content) '�I�����#I �4/��I(ก$��
��ก��#3(����# (music) ��#3(
!�)ก�* (sound effect) 74.<�.2�.�/

  (3) �'#3�*� 7!2�.�/O ก�*ก$���#3*��#3( �ก%�6(1$2 ��#3( �#�7�./$ ก$��'#3�*� �!"��#ก'�I����
��-�( �#��.�(�$?�3!�)�*ก$�@  %
)54$/5	���.$(���5  ��	�/��I(%�6 *�D5�(�6$( (outline) *�'3$3 (treatment)
*�20� ���� *�%��( (screenplay) *�C6$3�;$ (shooting) %
)*�ก;$ก�*����/$3 (breakdown / continue)

  (4) ���#3/4���: �:!ก�@  (�2
( ��#3(!�)ก�* &0.%��() 2�.�/ก�*ก$�����/$3 C6$3�;$

  (5) ����/$3 C6$3�;$ ����*ก
.�( ก$�ก;$ก�* ก$�%��(

  (6) ����6� 
;$��*1$2 '�I�����#IC��46$����
�	I�<�ก�)*4�ก$�&
	� (media produced)

ก�@#
���$3ก$��� /#
;$��*'�I���� ��I(%�6 
��5	420� 5	4%��( 54*5:/�)��*54$/��(-�*$ '�(��#3(  
��.$(54$/5:.��53ก�**�20� ����*ก
.�( ����*ก$�%��( ก�@#�.�(ก$�*���-ก�$3ก$� ����*$(=64(
�$3ก$����#3/74.���%��ก (insert) <�ก$�%2�61$2�� 
)�.�(*���-ก�$3ก$�74.
64(��.$ %
)�;$7!����6�<�.
��#3*�.�3ก6�� '�I�����#I
)�.�(ก�)�;$�36$(�4����4 �2���<�.���ก�*�4
$��ก�$ก$?�#�<ก
.
)C-(

ก$�&
	��$3ก$��� &0.�64/($��:ก5�
)�.�(���#3/2�.�/ D�3�w2$)�
.$��.$�#�!�)
;$�.�(54*5:/ ���� 
�
.$��.$�#� STL (Studio to Transmitter Link) ��4
��*�:!ก�@  �5����(/��<�.2�.�/ ��ก
$ก�#I 
)�.�(���#3/
�1$2
	�<
 �$�/@  <�.2�.�/ก�*�C$�ก$�@ ก�����6$(O �#��$

)�ก	�'-I� ��ก
$ก�#I �.�(�&����4
$  !�)/$@
D�ก$��#��$
&	�2
$�'-I�7�. �2�$)�$3ก$���
)/#�4
$ ����D�ก$�%ก.��4�.�3  ก$�&
	��$3ก$��� 
;$�!"�
�.�(�$?�3&0.54*5:/�$3ก$� �#�/#!�)�*ก$��0( /$�;$��.$�#� 54*5:/ 5	420� 5	4%��( �)��*��#3(20� ��#3(*���-ก
ก$�!
6�3��#3(��ก�$ก$? �
��
�ก$�%
.(������4
$ ��5�	5�6$(O %ก6�
.$��.$�#� STL �/�������
�	I�ก	
ก��/ 

)7�.ก
6$4'�*5:@<�.ก;$
�(<
�#/($�

ก$�!�)�/	��$3ก$� 54���	�/��I(%�6 '-I����#3/($� 7!
�ก�)���(����
�	I�ก$���ก�$ก$? �2����;$&
ก$�
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!�)�/	�7!!��*!�:(�$3ก$� (���I��$ ก	
ก��/ ��5�	5ก$�%��( ก$�ก;$ก�*) !��*!�:(��5�	5ก$�&
	� !��*
�!
#�3�&�(�$3ก$� %
)5.��$54$/�	3/<��$3ก$�

2.   ก$��'#3�*� (script writing) /#
;$��*'�I���� <�ก$��'#3� 5��

ก$��'#3�*� �2���4��C:!�)�(5 �
�ก 5�� (1)  <�.�0!%**�$3ก$� ���/7!�.4354$/5	���.$(���5 
(creation) %
)��.$(�$�/@ �:�/!NZZ$w
$� (intelligence emotion) <�.%ก6&0.��*8N( %
)��*=/  (2) ก;$���
%ก6�'�(�����( (theme) <�.�6$��<
 7�.!�)����54$/ �ก	�1$2
�กK@ '-I�<�<
&0.=/  (3) ก;$����5.$D5�(�����( 
(plot-treatment) �2���<�.(6$3<�ก$�
���;$*�����O �6�7!  (4) �'#3�*��6$( (out line script)  (5) �'#3�*�
�/*0�@  (full script-shooting script)  (6) ��4
%ก.7'*� ก6���#�
)�;$7!<=.C6$3�;$
�	( (edit-adjustment)

3.   4$(%&� (Planing) %
)���#3/ก$�&
	� �	�(�#��.�(4$(%&� %
)���#3/ก$�&
	� 5��

  (1)  ก$�%�4(�$%�454$/5	���.$(���5  (investigating creativity idea) ���I��$ ก	
ก��/ �;$���*
�$3ก$� <�.7�.54$/%!
ก <�/6 ��.$(���5  %
)�!"�!�)D3=�  �6���(5/ ��I(�#I�2�����*5;$C$/<�.7�.46$�;$7/

-(�.�(�;$ (Why?)

  (2)  ก;$���4��C:!�)�(5  �!9$�/$3  (defining objectives) %
)���I��$ 5��ก$�5$��4�(C-(&
�#�
)
�ก	�ก�*&0.=/ �
�(ก$���*=/�$3ก$� !�)ก�*�.43 4��C:!�)�(5 ���47! /:6(����'6$4�$� 54$/�0. ก$�?-กK$ ก$�
D�./�.$4
0(<
 54$/*����	( DgK@$!�)=$��/2��Y  4��C:!�)�(5 �w2$) �2����.�(ก$�&
�#�=���
� ��I(�.$�
!�	/$@ %
)5:@1$2 &
ก$���*��*  ��I(�#I�2�����*5;$C$/46$ 
)�;$�)7� (What?)

���I��$�$�)�#��;$���� 
$กก$�5.��$��ก�$� ��/1$K@  ��*5.�
$ก�1$2%4�
.�/�6$(O ก$�2	
$�@$
���I��$%
)'.�/0
 �#�<ก
.��4&0.��*=//$ก�#��:� �$ก�!"������(54$/�=��� �#��.�(ก$�D�./�.$4<
 
)�.�(�
��ก���
���I������( ���� *:55
 �#�&0.=/ ���� &0.8N(<�.54$/��<
/$ก�#��:�

ก$�4	�5�$)� &0.=/�!9$�/$3 (analyzing an audience) D�3%*6(�!"� ก
:6/�!9$�/$3�
�ก (target audience) 
%
)ก
:6/�!9$�/$3���47! (general audience) �2���<�.7�.'.�/0
�#�C0ก�.�(�#��:�<�ก$�
��%
)&
	��$3ก$�

  (3) 
��
;$��*'�I����ก$��;$($� %
)�$�$(($�<�.��#3*�.�3 �2�����*5;$C$/46$ ��	�/($��/���7� %
)
�	I��:�4���4
$<� (When?)

  (4)  ก;$���4	Y#ก$��;$($� �/$3C-( ก$�
����I(�#/($�ก$�&
	� 46$/#<5�*.$( %�6
)5�/#1$�)($�
�36$(7� �2�����*5;$C$/46$ 
)�;$($�ก���36$(7� (How?)

  (5) ก;$����C$��#� %
)ก$����#3/�C$��#�<�ก$�C6$3�;$ 1$3<��.�(��0�	D� (studio) %
)���� 
�C$��#�
�	( (on location) ก$�C6$3�;$<���0�	D� ]�$3��5�	5
)�!"�&0.�;$��	�ก$� �����(ก$����#3/�:!ก�@ ก$�
&
	� ก
.�(D����?�  �)**��#3( %�( %
)�5����(*���-ก1$2 &0.
��%
)&
	��$3ก$� �.�(��4
��*54$/2�.�/
ก�*&0.ก;$ก�*��5�	5'�(%�6
)�$3ก$� ก$�C6$3�;$�C$��#�
�	( �.�(���#3/w$ก 4���:!�)ก�*w$ก 4���:ก�$8[ก 
�5����(%�6(��4 %�6(��.$��ก%��( ��I(�#I�2�����*5;$C$/46$ �C$��#�&
	�%
)�C$��#��&3%2�6�306�#�7��*.$( 
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(Where?)

  (6) ก;$���&0.��*&	�=�*  ก$����#3/ก$��.$�*:5
$ก��.$�ก$�&
	� �.$���5�	5 %
)ก$����*��:� 
�=6� &0.�'#3�*� &0.ก;$ก�*�$3ก$� &0.�;$��	��$3ก$� &0.%��( %
)&0.ก;$ก�*�4�#%
.4 �64��.$���5�	5 ก;$���&0.ก;$ก�*
��5�	5 (TD) =6$(ก
.�( =6$(54*5:/��#3( =6$(54*5:/%�( �.$�ก$����*��:�ก$�&
	��$3ก$� 
)�.�(%
ก*�
<�.&0.�ก#�34'.�(�:ก5� '�I�����#I �2�����*5;$C$/46$ &0.��*&	�=�*/#<5�*.$( (Who?)

  (7) ก;$���56$<=.
6$3 ก$�
���;$(*!�)/$@ !�)ก�*�.43 (*
(�:� �!"�56$�:!ก�@  �$5$� �C$��#� 
4��C: (*�;$��	�ก$� �!"�56$�=6$ 56$4���: �:!ก�@ !�)ก�*w$ก 56$�ก%�6( %
) (*
.$(($� �!"�56$
.$(�#/($� 
%
)56$��4��ก%��( �2�����*5;$C$/46$ ก$�&
	�����<�5��I(��I� �.�(<=.56$<=.
6$3��6$7� (How much?)

��ก
$ก�#I �	�(����O �#��$
�.�(���#3/ 7�.%ก6 ก$��'#3�*� (writing a script) ก$�4$(D5�(�6$( (outline) 
ก$��'#3�*� <�.�6$�0 �6$8N( ก$�ก;$���w$ก 4���:!�)ก�*w$ก %
)4���:!�)ก�*ก�$3ก$� 4���:�$3ก$� 
(program materials) �=6� 1$2!�)ก�* ��#3(!�)ก�* 5
	!4#�	D� ก$�ก;$���&0.%��(�#�!�$กv��4%
)7/6
!�$กv��4 ก$�
���;$%&�&�(�4�#%
)%&�&�(78%&�&�(�4�# (floor plan) ก$�
���;$(*!�)/$@

4.   ก$�54*5:/ก$�&
	� (Production Control) ���� '�I�ก$�&
	�

'�I�ก$�&
	� (production stage) /#��I(�/� 3 '�I���� 5�� '�I�ก$�!�)=:/ก6��ก$�&
	� '�I�>.�/ %
)
'�I�*���-ก�$3ก$�������ก�$ก$?
�	( �	�(�#��.�(54*5:/ �0%
<��)�46$(ก$�&
	� <�.�;$��	�7!�36$(�$*���� 
!�)ก�*�.43  (1) *:5
$ก�<��#/($� /# 2 �64� 5�� �64��#��;$��.$�#�54*5:/ <��.�(��0�	D� �)�46$(C6$3�;$ 
�����)�46$(ก$��&3%2�6��ก�$ก$?  %
)�64�!v	*��	ก$���ก�.�(��0�	D� 
)�!"�&0.��*8N(5;$���(!v	*��	ก$� 
%
)5�3�$3($�!NZ�$  (2) �C$��#� (Out-door / In-door)  (3) �:!ก�@  �=6� �C OB-Van 4���:<��.�(��0�	D� 
(light, sound, effect, graphic insert) 4���:�$3ก$�  (4) w$ก  (5) &0.%��(  (6) �5����(%�6(ก$3 %�6(��.$

&0.��*&	�=�*<��:ก'�I����'�(ก$��;$��	�ก$�&
	� 5�� &0.ก;$ก�*�$3ก$� (production director) >-�(7�.��*
/�*�;$�$

$ก&0.&
	��$3ก$� (producer) ก$�!�)=:/ก6��ก$�&
	��$3ก$� (pre-production conference) '�(
�#/($� �2���ก;$���1$�)($� %
)>�ก>.�/
;$��*($�

ก$�>.�/ (rehearsal) /# 5 �0!%** 7�.%ก6 ก$�>.�/%�.( (dry run) ก$�>.�/&6$�%�6
)w$ก (walk through)
>.�/ก
.�( (camera rehearsal) >.�/&6$�ก
.�( >.�/��/���
�	( (final dress rehearsal) �$3ก$�D����?� 
�64�<�Z6
)�;$ก$�>.�/��/���
�	( /$�!"�ก$�*���-ก��!�
3 �2����!"�ก$�!�)�3���4
$%
)(*!�)/$@

5. ก$��;$���� %
)!�)�/	�5:@1$2�$3ก$� (presentation & evaluation)

ก$��;$����%
)!�)�/	�5:@1$2�$3ก$� (presentation & evaluation) �!"�'�I�ก$�2	
$�@$46$�$3ก$�/#
5:@1$2 �$/$�C�;$��ก�$ก$?����7/6 �����.�(!��*!�:(�)7� 54�/#ก$�*���-ก��!�:ก5��I('@)�#�>.�/&6$�
w$ก%
)ก
.�( �2���
)7�.��4
��*5:@1$2�$(��5�	5 <�'@)&
	��$3ก$� &0.ก;$ก�*�$3ก$��.�(!�)�/	�1$2
ก$�%��( ��#3( 
#
$ %
)54$/C0ก�.�('�(*�20��.43����(
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ก$�!�)�/	� /# 2 =64( 5�� !�)�/	�����#�
�(
$ก��ก�$ก$? �2����046$&0.=/=�*7/6=�*!�)ก$�<� %
) 
!�)�/	��
�(
$ก��ก�$ก$?7!%
.4=64(�4
$��-�( ก$�!�)�/	��$
�;$7�. D�3ก$��:6/��4�36$(��/1$K@ �.43
D��?�2�  %**��*C$/ 
��/$3 e-mail, phone in, sms

ก$�4	
�3�
$� (marketing research) 5��ก$�!�)�/	��#ก�0!%**��-�( �2����4�(&
�$(ก$��
$� >-�(
)
�!"���4=#I4��46$ �$3ก$��#���ก�$ก$?7!%
.4<�=64(��-�( 7�.��*54$/�	3/ (rating) �306<��)��* �/�����#3*ก�*
�$3ก$����� �/���7�.'.�/0
%
.4ก��;$/$!��*!�:(�$3ก$�<�.�#'-I�

ก��&� �����%_�X��������(%ก� ��(���(� �� �������(%a����v��

�	'ก	�&������ �*	�ก	'7	"

(1) 5:@�/*��	�.$�1$2 
���(5 !�)ก�*1$2 �(5 !�)ก�*?	
!¢

d%�( �($ �# C0ก�.�( =���
� ��/$)�/
d/:/ก
.�( /://�( (camera angle / movement) C0ก�.�( ��/$)�/ �6$��<

dก�$8[ก (graphics) ก$��=���/�6�1$2 (transition) ��5�	52	�?K (special effect) =���
� ��/$)�/
dก$���ก%** 
:� ��.� �0!��( 2�I�&	4 %�( �($ �# �#�46$( =���
� ��/$)�/ �6$��<


(2) 5:@�/*��	�.$���#3( C0ก�.�( =���
� ��/$)�/ �6$��<


d��#3(*��3$3 - ��#3(20� (sound voice)
d��#3(!�)ก�* (sound effect)
d��#3(����#!�)ก�* (music)

(3) 5:@�/*��	�.$�1$K$ '.�54$/

d1$K$20� 1$K$�'#3� C0ก�.�( ��/$)�/ =���
� ����1$2
dก$��
��ก<=.%**��กK� (font: style, size, color, effect) ��/$)�/ ����/�3 D����6� �6$�(6$3

(4) ���I��$�$�)

d ����64��)�46$( Y��/)-�$�)-*����	( ��/$)�/
d 54$/3$4'�(���I��$ =64(��� ��/$)�/ 2��#

�$�5�# �����(3$4 �)3)�4
$�;$����  ���
) 50 �$�#  25 �$�#  15 �$�#
�$3ก$�DgK@$ !�)=$��/2��Y  �)3)�4
$�;$���� ���
) 15 4	�$�#  30 4	�$�#  45 4	�$�# 
60 4	�$�#  120 �$�#

d �64��;$ (id /logo) %
)�64��$3ก$� (title / item) /#�(5 !�)ก�*?	
!¢�6$��<


�	'ก	�&������ �*	��(�7	"

(1) ก$���ก%**($���.$(
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dก$�ก;$ก�* %
)ก$�%��( (*�20�d*�*$�) =���
� ��/$)�/
dw$ก ��#3(!�)ก�* =���
� ��/$)�/ �6$��<

dก$�����6� 
;$��* 1$2 ��#3( =���
� ��/$)�/ �6$��<


(2) *�*$���.$�#� �#�/#�6� ก$�DgK@$ !�)=$��/2��Y 
d�'.$C-(ก
:6/�!9$�/$3 (reach) 7�.(6$3
d��.$(1$2
�กK@ '�(�(5 ก� <�./#54$/�6$�=���C�� �=���/D3(ก�*��4�	�5.$
d7/6�!"�!v	!NกK �6��	�(%4�
.�/ %
)����	1$2'�(��(5//�:K3 

(3) %�45	� ก$���.$(���5 
d�0!%** D����6� (body by unique) �0!
�กK@  �
<
 (image by insight) 
4�
$3 �-(�0� (design

by art & technique)
d��ก%��( (actor)  w$ก (scene) 5���
��ก %
)%��( 7�.��/$)�/
d*�20�-*�%��( (screenplay) %
)ก$��;$��	������( ก�)=�* =���
�  ��/$)�/

(4) ��.$(��.$(��(5/ �$�/@ �:�/!NZZ$ (intelligence emotion)

(5) !�)D3=�  !�)�3�� �:���#3  (aesthetic)

4.3.2 ���a�a�(����
������� ��������������(%a����v�� �� ������v��

ก������ก-!d��� ����������(� (sound card)

5�/2	4���� �#�
)�;$/$<=.($�&
	�����D����?�  %
)����4#�	��?�  
;$�!"�
)�.�(�	���I(�)**��#3(/$<�.
2�.�/ ��I(j$� �%4�  %
)>�8� %4�  =	!4(
���#3( ���� %&(4(
���#3( (sound card) 
)C0ก�	���I(
(*�%&(4(
�
�
�ก ���� �/�*�� � (mainboard) �2����;$��.$�#���(�5�$)� ��#3(

  (1) �64�!�)ก�*�
�ก %
)ก$��;$($�'�(%&(4(
���#3(

%&(4(
���#3( �$/$�C��(�5�$)� ��#3(��ก/$<�.��$7�.3	�ก����I� 
;$�!"��#�
)�.�(/#�64�!�)ก�*
�
�กO �306�
$3�64� >-�(%�6
)�64���I�
)/#ก$� �;$($��#�%�ก�6$(ก����ก7!%
)/#54$/��/2��Y >-�(ก��

d��643!�)/4
&
��ZZ$@�	
	��
 ���� DSP (Digital Signal Processor) >-�(
)!�)/4
&
�:ก��#3(�	
	��

�=6� echo, reverb, �)**��#3( 3D

d��643%!
(��ZZ$@�	
	��
�!"���ZZ$@%��)
��ก ���� DAC (Digital-Analog Converter) ��ZZ$@
�#�%!
(%
.4 
)C0ก�6(��ก7!3�(
;$D2(

d��643%!
4��ZZ$@��$
��ก�!"���ZZ$@�	
	��
 ���� ADC (Analog-Digital Converter) D�3
)%!
(
��ZZ$@��$
��ก �#���*�'.$/$
$ก=6�( line In ���� mic. '�(%&(4(
���#3(



274 ���"�
������"���ก	������	��
���

d=6�(�;$�'.$��ZZ$@��#3( (line-In) 
$ก�5����(�
6��6$(O %
)
$ก7/D5�D8� %
) �;$��ก��ZZ$@��#3( 
(line-Out) ��ก�06
;$D2(

d=6�(�;$�'.$��ZZ$@
$ก�:!ก�@ �
6��ก/ (game port) �=6� joystick ���� game pad

d��64354$/
;$��/ (Read Only Memory: ROM) ���� Flash Memory �!"�2�I��#��ก�*'.�/0
2�I�+$�
'�(��#3( �#�4(
���#3(
;$�!"��.�(��#3ก�;$7!<=.

dMIDI (Musical Instrument Digital Interface) �64��#I 
)<=.<�ก$��	���I(�'.$ก�*�:!ก�@ �6�264( �=6� 
5#3 *�� � �	�
�กD�� >-�(D�3���47!�:!ก�@ 24ก�#I�$/$�C�#�
)�6��'.$ก�*=6�( Game Port 7�.�
3

  (2) ��.$�#��
�ก '�(%&(4(
���#3(

d��(�5�$)� ��#3( (synthesizer) >	�Y	7>�>��  [10] 
)&
	���#3(����#'-I�/$�$/5;$���(�#�7�.��* D�3<=.ก$�
��(�5�$)� %** FM ����%** wavetable mixer �!"���4&�/��#3(
$ก%�
6(�6$(O �'.$�.43ก�� D�3�$/$�C%3ก
!��*54$/��( ���� >.$3 '4$ (Balance)

d��.$(��ZZ$@��#3(%**��$
��ก (player) 
)&
	���#3(�6$(O 
$ก'.�/0
<�78
 ��#3(%**�	
	��
 (.wav)

d�:6/��4�36$( (sampling) %
)%!
(��ZZ$@��#3( %**��$
��ก <�.�!"��	
	��
�ก�*
(78
  �.43 recorder

dinterface �6�ก�*�:!ก�@  MIDI %
) Game Controller/Joystick Decoder %&(4(
���#3(*$(�:6� �$
/#
��4C��������ZZ$@��#3(%**�
$3 channel �=6� Dolby AC-3 �#�<=.ก�*��#3(
$ก DVD

  (3) =�	�'�(%&(4(
���#3(

dISA sound card 4(
���#3(%**�#I <=.ก��/$�$�%
.4 ก�*%&(4(
��
�ก ���� �/�*�� ��:6��ก6$ �#�/#=6�(
��#3*%&(4(
� (slot) %** ISA !N

:*���
	ก<=.%
.4

dPCI sound card <=.ก�*�/�*�� � �#�/#=6�(��#3*%&(4(
�%** PCI >-�(!N

:*��/#<=.ก��/$ก �$/$�C
��(�5�$)� ��#3(��ก/$7�.�36$(/#5:@1$2

                                                       
10 >	�Y	7>�>��  (synthesizer) 5�� �5����(����#�	�
�ก����	ก�  ��ก%**/$�2�����.$(��#3(
;$
�(D�3<=.��5�	5�6$(O �=6� ก$��2	�/��#3(


���#3( ก$�<=.5
�����#3(ก
I;$5
���4	�3: D�3�!
#�3�54$/C#�5
��� (Frequency Modulate; FM) ก$���(�5�$)�  ��#3(ก$31$2 ก$��;$
<�.5
�����#3(&	��2#I3��0!�6$(7!

>	�Y	7>�>��  %*6(��ก�!"���(!�)�1� 7�.%ก6 %** ��$
��ก %
) %** �	
	��
 ��5�	5��
6$�#I �.�(�ก#�34'.�(4	Y#�$(5@	�?$��� 
3ก�4.�4	Y#ก$�<=.5
�����#3(ก
I;$5
���4	�3:D�3�!
#�3�54$/C#�5
��� (Frequency Modulation; FM) %
)4	Y#ก$�<=.5
�����#3(ก
I;$5
���
4	�3: D�3�!
#�3�5$*'�(5
��� (Phase Modulation; PM)

ก$���(�5�$)� 5
�����#3(ก
I;$5
���4	�3:D�3�!
#�3�54$/C#�5
��� (FM)  John Chowning %�6(/�$4	�3$
�3%���8�� � �!"�5�%�ก�#�
5	�5.�ก$���.$(��#3(����#
$ก�5����(��.$(7889$ก�)%��
�*�����-�( �#�<=.5
�����#3(ก
I;$5
���4	�3: ��I(�)��*��#3('�(�:!ก�@ ����O
4	Y#�#I��#3ก46$ FM ���� ก$���(�5�$)� ก$�<=.5
�����#3(ก
I;$5
���4	�3:D�3�!
#�3�54$/C#�5
��� (Frequency Modulation)]
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(7	"�$� 4.31)  sound card ��##��$'+ surround 
Dollby digital 2�� DTS 5.1 �$�)�*�,ก.����$'+
������)�F�+7	"'���� ('$��*� ASUS �(�� Xonar D2)

dExternal sound card 
)*��
:
(<�ก
6�( (case) %3ก�6$(�$ก
$ก%&(4(
��
�ก<�5�/2	4����  D�3
�	��6�ก�*5�/2	4����  &6$�2�� � USB

  (4) �0!%**'�(ก$���(�5�$)� ��#3( '�(5�/2	4���� 

dFM Synthesis

�!"��0!%**�36$(��-�(<�ก$���(�5�$)� ��#3( '�(%&(4(
���#3( �)** FM Synthesis �!"��)**�#�/#<=.
ก��/$�$�%
.4<�%&(4(
���#3(�:6��ก6$O D�3
)��.$(D����#3(
$ก5
���54$/C#� �#�%�ก�6$(ก��7! %
.4�;$7!

;$
�(��#3(<�/6 <�.��/���ก�*��#3(�5����(����#�6$(O �=6� ��#3(ก
�( >-�(<=.54$/C#���;$ �����$
<=.5
�����#3(�#�
/#54$/C#��0( ��.$(��#3('�(�5����(����#�#�<�.��#3(�#�%�
/ �����$

)&�/54$/C#���;$%
)54$/C#��0(�'.$�.43ก�� 
�2���<�.�ก	���#3(�#��.�(ก$�'-I� ��#3(�#�7�.
)<ก
.�5#3(ก�*��#3(
$ก�5����(����#
�	(

 dWavetable Synthesis

�)**��#3( Wavetable Synthesis �!"��0!%**ก$���(�5�$)� ��#3( �#�C0ก2�b�$<�./#54$/�$/$�C/$ก
ก46$%** FM Synthesis 4	Y#ก$�'�(�)** Wavetable Synthesis 
)�;$ก$��ก�*'.�/0
��4�36$('�(��#3( '�(
�5����(����#�6$(O 74. �/���/#ก$�<=.($�'-I� %&(4(
���#3( ก�
)�!�#3*��#3*'.�/0
<��$�$(��#3(�#�7�.�ก�*��$74. 
%
.4��(�5�$)� ��#3('-I�<�/6 <�./#54$/C#�<ก
.�5#3(ก�*��ZZ$@��#3('�(�5����(����#�#��.�(ก$� >-�(�;$<�.��#3(�#�
7�.
$ก�)** Wavetable Synthesis ��/���ก�*%�
6(ก;$��	���#3(
�	(/$ก3	�('-I�

dMIDI (Music Instrument Digital Interface)

ก$�
;$
�(��#3( MIDI �!"�ก$���(�5�$)� ��#3(�#ก�0!%**��-�( >-�(
)�;$ก$�*���-ก��#3('�(�5����(����#

�	(O �ก�*74.<�=	! �2����!"�+$�'.�/0
'�(��#3( ก$�<=.($�
$ก78
 ��#3( MIDI /�ก
)<=.�!"��2
(!�)ก�* 
�����2
(!�)ก�*w$ก (background) '�(�ก/ ����D!�%ก�/<=.($��6$(O

  (5) 2�� ��6$(O �#�/�ก2**� sound card

d=6�(�6�ก�*
;$D2( >-�(/$2�.�/ก�*�64�'3$3��ZZ$@ (amplified speakers)

d=6�(�6� line-in >-�(�!"�=6�(��*��ZZ$@�'.$�#��!"�%��$
��ก
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d=6�(�6� line-out >-�(�!"�=6�(�6(��ZZ$@%��$
��ก��ก7!3�(�:!ก�@ �6��=���/�6$(O

d=6�(�6� digital-in !ก�	2�� ��#I 
)�	��306ก�*��4%&(4(
� >-�(=6�(��ZZ$@��(ก
6$4
)<=.��*��ZZ$@
�	
	��
 �=6� <=.�6��'.$ก�*�5����( CD-ROM �!"��.�

d=6�(�6� digital-out <=.�;$���*�6(��ZZ$@�	
	��
 ��ก7!3�(�:!ก�@ *���-ก'.�/0
%**�6$(O

d=6�(�6� head phone ���� =6�(�6��08N(

(7	"�$� 4.32)  ���+��� inputroutput ก,#�(&ก���7	'��ก ��+ sound card �$��$��##��$'+  surround 5.1 channel


;$�4�'�(2�� ��=���/�6��6$(O '�(%&(4(
�%�6
)%** �#�<�.�)**��#3(%**�6$( �=6� 5.1 ���� 7.1 ก�

)�2	�/��	/=6�(�6��2	�/'-I� �2����;$<�.ก$��=���/�6�ก�*�:!ก�@ �6$(O �$/$�C�;$7�.�
$ก�
$3/$ก'-I� 4(
���#3(
�:6�<�/6O 7�.&
	�2�� ��=���/�6��;$���*�:!ก�@ <�/6��ก/$�����3O �=6� 2�� � Optical In 2�� � Optical Out 
2�� � MIDI (In-Out) �2����6�7!3�(�:!ก�@ 54*5:/����O �=6� sound mixer, pre-amplifier  �!"��.�

���(� �������(X��+�

��#3(C0ก��.$('-I��/���4��C:�����)����� ก$�����
�)�����
)��.$(5
�����#3( 5�� 5
���54$/ก����>-�(�5
����
&6$��$ก$?7!<��:ก�	?�$( �/���5
�����#3(��	��$(/$C-(
�0'�(��$ 5
�����#3(ก�
)C0ก%!
(�!"���ZZ$@ �#�
)C0ก�;$
7!%!
D�3�/�(�#ก�#��-�(

ก$�*���-ก��#3(�;$���*($�/�
�	/#��#3 �ก#�34'.�(ก�*ก$�%!
(5
�����#3( <�.�!"���ZZ$@ 2 !�)�1��.43
ก�� '�I�%�ก <�.�!"���ZZ$@7889$%**��$
��ก %
)�6�/$ <�.�!"�'.�/0
�	
	��
 �#�$
�;$/$�ก�**���-ก %
)
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��ก$�7�.�.435�/2	4����  �:��.$3 �/���/#ก$��
6���#3( ก�)*4�ก$�ก�
)�;$��	�ก$�3.��ก
�* %
)��#3(�	
	��
 
ก�
)C0ก%!
(ก�*/$�!"�5
�����#3(��(��	/

ก$�*���-ก��#3( �2����;$/$<=.($�/�
�	/#��#3 '�I�%�ก 5
�����#3( 
)C0ก%!
(�!"���ZZ$@7889$%** 
��$
��ก %
.4
$ก��I�
-(%!
(�!"���#3(�	
	��
 �0��4�36$(54$/��/2��Y  '�(��#3(%�6
)!�)�1� ��(<��0!

  
(7	"�$� 4.33)  20�7��� 2��+�/	�,#ก	�#,��-ก��$'+

1. %�
6(ก;$��	���#3( (sound source) ���/�!� 
)%!
(
/�$3<
�!"�5
�����#3(

2. 5
�����#3( (sound wave) 5�� �0!%**'�(�$ก$?�#����������� �0!%**�#�%�.
�	( 
)�!"���4ก;$���

�กK@)'�(��#3(

3. 7/D5�D8� (microphone) 
)�!
#�3�5
�����#3( <�.�!"���ZZ$@7889$ 5
�����#3(�;$<�.%&6�D
�)
*$(O ���� �64�%/6��
�ก%
)'�
4� 
)%!�(ก$������)����� <�.�!"�ก�)%�7889$

4. ��ZZ$@7889$��$
��ก (analog signal wave) ��ZZ$@7889$ '�(��#3(!�)ก�*�.43�0!%**�6$(O
'�(%�(��� �0!%**�#I
)�'.$ก�*�0!%**'�(5
�����#3(��I(��	/

5. ��$
��ก �06 �	
	��
 (analog to digital) �:!ก�@ *���-ก��#3(�	
	��
 
)%!
(��ZZ$@%��$
��ก <�.
�!"���#3(�	
	��
 54$/�0('�(��ZZ$@ /#��6434���!"�2��5��I(�6�4	�$�# %
)
)C0ก%!
(�!"���4�
'
=:���-�(

6. ��#3(�	
	��
 (digital sound) !�)ก�*�.43'.�/0
7*�$�# 1 %
) 0 '.�/0
�#I 
)C0ก�ก�**���-ก74. *�
CD-ROM %
)
)C0ก��#3ก�6$� D�3D!�%ก�/!�)�1�/�
�	/#��#3

7. �0!�6$('�(��#3( (wave signal) ��#3(�:ก��#3( /#�0!%**5
�����#3(�w2$)��4 �=6� ��#3(%�.'�(�.�/��#3(
(>.$3) /#�0!5
����#���#3*(6$3/$ก �64���#3(�5����(����#�6$(O ('4$) 
)/#�0!5
����#�>�*>.��ก46$

ก������̂ก �� �ก��X����(� �d�(���
�������

��#3( ก�* 1$2 �!"������#���.$(54$/*����	(7�.�!"��36$(�# >-�(�:��$�ก��/54$/*����	( 7�./#ก$�2�b�$
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��5D�D
3#'�(1$2%
)��#3(�
���4
$ �2�����*���(&0.8N( &0.=/ �.43ก$�<=.5�/2	4���� /$�!"��(5 !�)ก�*
�
�ก<�ก$�2�b�$>�8� %4� 5�/2	4����   
-(/#ก$�<=.����#%
)��#3(!�)ก�*  /$���	/*�*$�%
)54$/
�/
�	(<�.%ก61$2

  (1) ��0�	D�*���-ก��#3(

�	�(%�ก�#����� �/����'.$7!<��.�(*���-ก��#3( 5�� 54$/�(#3*��	� &��('�(�.�( 
)C0ก��.$(<�.�0�>�*
��#3( �2���!9�(ก����#3(�)�.�� �;$<�.ก$�*���-ก��#3(7/6/#54$/&	��2#I3� ����&	��2#I3��.�3�#��:� %/.%�6�:!ก�@ 
�8�� �	�
�� �6$(O <��64�*���-ก��#3( 
)/#�.�3=	I� %
)2�I�&	4�:ก=�	�
)7/6/#�64�<�ก$���.$(��#3(�)�.��

  (2) ก$�*���-ก78
 ��#3(<��.�(��0�	D�

78
 ��#3(�#��# /�ก
)C0ก!�)�	K+ '-I�
$ก?	
![���#3(/���$=#2 ?	
![���#3( /# 2 !�)�1� 5�� &0.*��3$3 
%
)��ก2$ก3 ��4%��( &0.*��3$3 
)/#��กK)<�ก$�����'.�/0
7�.�# �6$8N( ก�)=�* 7�.<
54$/ �64���ก2$ก3 
��4%��( 
)/#�64��36$(/$ก <�ก$��2	�/��	/=#4	�=#4$<�.%ก6��4%��('�(1$2<�4#�	��?�  ����1$23���  �64�
4	?4ก���#3( 
)�!"�&0.!��*%�6(1$2%
)��#3( <�.�'.$ก��%
)�0/#=#4	�=#4$

  (3) '�I����ก$�*���-ก��#3(

d*���-ก��#3( <���0�	D� ��#3(
$ก5;$*��3$3 *�����$ %
)��#3(2	�?K (sound effect) �6$(O C0ก
*���-ก�.437/D5�D8� %
)��#3(2	�?K
$ก%&6� CD-ROM ����78
 ��#3(����O �#��;$�'.$/$ 
)7�.��#3(%**��$
��ก

d%!
(��ZZ$@��#3(��$
��ก �!"��	
	��
 D�34	?4ก���#3( 
)%!
(��#3(�#�*���-ก74. <�.�!"�78
 ��#3(�	
	��


d�ก%�6(��#3( �!"�'�I�����6�
$ก7�.78
 ��#3(�	
	��
/$%
.4 4	?4ก���#3( 
)�ก%�6(78
 ��#3(�.43
5�/2	4���� 

d&�/��#3( (sound mix) 4	?4ก���#3( 
)�2	�/��#3(�6$(O <�.ก�*1$2�5
����7�4 ���� 1$24	�	D� <�.�/*0�@ 
3	�('-I� 
$ก��I�
)�;$ก$�&�/��#3( �!"�%���ก��#3(<�/6

d*���-ก��#3(
(%&6� CD-ROM %���ก��#3(<�/6 �#�&�/%
.4 
)C0ก*���-ก
(%&6�>#�# �!"�78
 ��#3(
5�/2	4���� 

  (4) ��กK)ก$��ก%�6(��#3('�(4	?4ก���#3(

�
�(
$ก����
�	I�ก$�*���-ก��#3(%
.4 4	?4ก���#3(
)8N(��#3(
$ก78
 �#�*���-ก74.�#ก5��I(��-�( 2�.�/ก�*
����	�<
46$ 
)�
��ก<=.ก$�*���-ก��#3(5��I(<�<�%���ก��#3('�I��:��.$3 
$ก��I�ก�
)�;$ก$�'���ก
$%
)!��*%�6(
78
 ��#3(�6�7! 4	?4ก�
)/�(�$!NZ�$�6$(O %
)%ก.7'7!�#
)!NZ�$ D�3<=.D!�%ก�/�ก%�6(��#3( >-�(
)
%��(5
�����#3(�	
	��
<�.����*�
�1$2 ��(��I�4	?4ก���#3( 
-(7�.3	�%
)2*����'.�2ก2�6�(�6$(O �=6� ��#3(
%��ก ��#3(�*ก4� ��#3(
/�$3<
 ��#3(��
6$�#I 
)�.�(C0กก;$
����ก7! �.43ก$�'���ก
$5
�����#3( �36$(=;$�$Z
'�(4	?4ก���#3( �=6� ก$�<=.D!�%ก�/ Adobe Audition Pro 2.0
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(7	"�$� 4.34) ก	��ก�2��+��$'+�*
' F&�2ก�� Adobe Audition

ก$��ก%�6(��#3(

1. >0/�'.$ (zoom in) 78
 ��#3(��I(78
  
)%��(*���.$
� %�64	?4ก���#3(�$/$�C>0/ ����'3$3�'.$
7!3�(�64��#��!"�!NZ�$ �2����;$($��w2$)5;$7�.

2. ��#3(
$ก!$ก �=6� ��#3(26� ��#3(5
	ก�*$O �#��ก	�
$ก!$ก'�(&0.*��3$3 4	?4ก���#3(
)ก;$
��/��
��ก
$ก78
 

3. ��#3(
/�$3<
 '�(&0.*��3$3 4	?4ก���#3(
)�;$ก$�
���#3(�$3<
'�(&0.*��3$3 <�.�*$
( ����
�����ก7! ��/������5;$�	I(

4. %��(5
�����#3( �64��#I ������(�#�<�O '�(5
�����#3( �$/$�C%��(�$3
)��#3�'�(��#3( �.43
ก$�>0/�'.$7!<ก
.O ��6$<�ก�7�. �2���%ก.7''.�*ก2�6�(�6$(O ����%�6(��	/2	�?K

5. 2#5'�(��#3( *$(�64�'�(5;$20� �$
��(ก46$�64�����O �;$<�.5:@1$2��#3(&	��2#I3� D!�%ก�/����6�
��#3(  �$/$�C
�54$/��('�(��#3(7�. %
)<��$(ก
�*ก�� ก��$/$�C�2	�/54$/��('�(��#3( <�
�64��#��*$�ก	�7! ก��$/$�C�;$7�.

6. ��#3(��#3�%��ก �$

)�!"���#3( 8 ���� ��#3(��4 S 
)C0กก;$
����ก7!
7. ��#3(�#��ก%�6(����
%
.4  �/���78
 ��#3(!
��
$ก��#3(�#�7/6�.�(ก$� %
)!��*�)��*54$/��('�(

��#3(<�.��/�ก��%
.4 4	?4ก���#3( �$

)!��*54$/��('�(��#3( �2	�/�
����I(78
 

ก������ก-!d��� �������W����X�Z��� (optical drive)

�5����('�*%&6�>#�# (optical drive) ������#3กก��(6$3O 46$ CDdROM drive �!"��:!ก�@ !�)�1� I/O 
(Input/Output Device) '�(�)**5�/2	4����  >-�(/#��.$�#�<�ก$��;$'.�/0
�'.$ %
) �;$'.�/0
��ก
$ก�)** 
�����;$��.$�#��6$� %
) �'#3�'.�/0
 !N

:*�� ก
$3�!"��:!ก�@ 2�I�+$� �;$���*5�/2	4���� 7!��#3%
.4 �����(

$ก /���$/$�C�;$��('.�/0
�6$(O 
(7!<�%&6�2
$��	กก
/ 7�.<�!�	/$@/�$?$
 >-�(�;$<�.
��I;$���ก
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'�(j$� ��	�ก 
(7�./$ก

��64354$/
:2�I�+$� <�ก$��'#3�'.�/0
�	
	��
 
(*�%&6��#4#�#

8 *	� = 1 7*� 
1,024 7*�  = 1  ก	D
7*�  (KB)
1,024 ก	D
7*�  = 1  �/ก)7*�  (MB)
1,024 �/ก)7*�  = 1  ก	ก)7*�  (GB)
1,024 ก	ก)7*�  = 1  ����$7*�  (TB)

�5����('�*%&6�>#�# �$/$�C<=.ก�*%&6�>#�#54$/
:��;$ ก�*%&6��#4#�#54$/
:�0( 7�.�
$3'�$�54$/
: ��(�#I

CD-ReWriter

�!"��5����('�*%&6�>#�#54$/
:��;$ �$/$�C�'#3�%&6� CDdR %
) CDdRW �#�/#'�$���.�&6$?0�3 ก
$( 12 
%
) 8 �>��	�/�� 
;$%�กก$��;$($�'�(��4'�* (drive) �$/����$54$/���4<�ก$�*���-ก (write) '.�/0
 �=6� 
48X   32X   52X D�3�#� 1X �$/$�C�'#3�'.�/0
7�. 150 ก	D
7*�  �6�4	�$�# (kilobyte per second : 150 kbps)

ก$�5;$�4@54$/���4<�ก$��'#3� �;$7�.(6$3O 5�� 150 50@�.43 ��4�
'�)��*54$/���4�#��)*:<��5����('�* 
�=6� �5����('�* 54$/���4�)��* 52X �$/$�C�'#3�'.�/0
7�. = 150 X x 52 = 7,800 kbps ���� 7.8 mbps (�/ก)
7*� �6�4	�$�#)

Combo Drive

�!"��5����('�*%&6�>#�#54$/
:��;$!�)�1���-�( �#��4/ก$��;$($�'�(7��8¢ CDdReWriter %
) DVDd
ROM �'.$74.�.43ก�� ��ก
$ก
)�'#3�%&6�>#�#7�.%
.4 3�(�$/$�C�6$�����<��0!%**�#4#�#7�.�.43 (�6$�'.�/0
�#�
�!"��#4#�#7�.�2#3(�36$(��#34 7/6�$/$�C�;$ก$�*���-ก'.�/0
<��0!%**�#4#�#7�.) D�3�#�54$/�$/$�C<�ก$��6$�
%&6��#4#�# �$/$�C�6$�7�.���4ก46$ CD-ROM C-( 9 ��6$ 5�� ����$54$/���4 1X = 1,350 kbps !N

:*�� ก$�2�b�$
54$/�$/$�C<�ก$��6$�%&6��#4#�# /$�3:��306�#� 16X

DVD}ReWriter

�!"��5����('�*%&6�>#�#54$/
:�0( (�6$�%
)�'#3�%&6��#4#�# %
)%&6�>#�#) /$��+$�54$/
: 4.7 ก	ก)7*�  
�;$��.$�#��!"���643*���-ก'.�/0
 (optical storage) �2�$)�!"�7�.��I( CDdROM, CDdRW, DVD-ROM %
) 
DVDdReWriter <��4
$��#34ก�� �$/$�C�'#3�%&6��#4#�#7�.�
$354$/
: �����
$3=�	� �$/$�C
;$%�ก�0!%**
'�(%&6���ก7�.��(�#I

5:@
�กK@)2�I�+$� '�(%&6��#4#�# =�	��6$(O

dDVD-R *���-ก'.�/0
7�.5��I(��#34 7/6�$/$�C�;$ก$�*���-ก>I;$7�.�#ก

dDVD-RW *���-ก'.�/0
��	/>I;$7�.�
$35��I( %�6�.�(�;$ก�*'.�/0
��I(%&6�
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dDVD+R �/���*���-ก'.�/0
%
.4 �$/$�C�;$%&6���	//$*���-ก'.�/0
<�/6�6�
(7!7�.�#ก
%�67/6�$/$�C
*7�.

dDVD+RW /#5:@�/*��	5
.$3%&6� DVD+R %�6�$/$�C�'#3�%
)
*7�.�
$35��I(

dDVD-RAM /#5:@�/*��	<�ก$�*���-ก'.�/0
 5
.$3j$� ��	�ก  ก�* %&6� CD-RW �4/ก�� 5��
�$/$�C�'#3�%
)
*7�.�
$35��I( %
)�
��ก�'#3�<��64�<�'�(%&6�ก�7�.

�)��*54$/���4<�ก$��'#3�%
)�6$� '�( DVD-ReWriter 7�.��*ก$�2�b�$54$/���47!�36$(�4����4
!N

:*�� 54$/���4�306�#� �)��* 16X (21,600 kbps) ����$54$/���4'�( DVD-ReWriter /#��(�#I

54$/���4 2X <=.�)3)�4
$�'#3� 28 - 39 �$�#

54$/���4 4X <=.�)3)�4
$�'#3� 14 - 15 �$�#

54$/���4 8X <=.�)3)�4
$�'#3� 8 - 9 �$�#

54$/���4 12X <=.�)3)�4
$�'#3� 6 - 7 �$�#

54$/���4 16X <=.�)3)�4
$�'#3� 4 - 5 �$�#

54$/���4 24X <=.�)3)�4
$�'#3� 2 - 3 �$�#

%&6��#4#�# �#�<=.ก�* DVD-ReWriter 7�.%*6(��ก�!"� 5 �0!%**/$��+$� D�3%*6(�$/'�$�54$/
: >-�(/#
'�$���.�&6$�?0�3 ก
$('�(%&6� 120 /	

	�/�� /#��(�#I

(7	"�$� 4.35)  ������+�,#20�� DVD 2��20���/	��,#��$'��*���� ������	+Y
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(�	�	+�$� 4.4)  �	�	+2��+�
	�1(��+20���$
$�$ ������	+Y

=�	� DVD
(Disc type)

�0!%**ก$��'#3�
(Format capacity)

'�$�54$/
:
(Approximate)

�4
$�#�<=.�
6�7�.
(Movie time)

DVD 5 *���-ก'.�/0
 =�I���#34 ��.$��#34
(Single-sided/single-layer)

4.7 GB 2 hours

DVD 9 *���-ก'.�/0
 ��(=�I� ��.$��#34
(Single-sided/double-layer)

8.5 GB 4 hours

DVD 10 *���-ก'.�/0
 =�I���#34 ��(��.$
(Double-sided/single-layer)

9.4 GB 4.5 hours

DVD 14 *���-ก'.�/0
 ��(=�I� ��-�(��.$ %
)
*���-ก'.�/0
 �#ก��-�(=�I� ��-�(��.$
(Double-sided/double-layer)

14.0 GB 8 hours

DVD 18 *���-ก'.�/0
 ��(=�I� ��(��.$ 17.0 GB Over 8 hours

(�	�	+�$� 4.5)  �	�	+2��+�(��,ก.���&�$'#��$'# ��+20��d$�$ ก,# �$
$�$

�$3ก$�5:@
�กK@) DVD CD

��.�&6$?0�3 ก
$(%&6� 120 mm 120 mm

54$/��$'�(%&6� 0.6 mm 1.2 mm

�)3)�6$(�)�46$(%���ก 0.74 nanometers 1.6 nanometers

54$/3$4'�(�
:/ 0.40 nanometers 0.834 nanometers

54$/3$45
���'�(�
�>�� 640 nm 780 nm

54$/
:'�('.�/0
 4.7 GB 0.68 GB


�กK@)��6�'�( �#4#�#

d54$/3$4'�(5
����
�>�� �
�กก46$ �$/$�C�6$�'.�/0
7�.
)��#3�ก46$

d5:@1$2'�(��#3(%
)1$2 C0ก*���-กD�3ก$�*#*���1$2 %** MPEG-2 �;$<�.5:@1$2%
)��#3(�#ก46$

d�;$($�%** interactive �
��ก/:/ก
.�( %
)�0!%**ก$��;$($�7�./$กก46$ 1 5;$���(

dก;$����)���&6$�ก$�=/1$23���  %
)=/1$23��� <�%&6���#34ก�� %�6�4�� =����6$(ก��7�.
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d�
��ก1$K$7�.�
$31$K$ >#�#%&6���-�(�$/$�C�ก�*%C*��#3( 7�.C-( 8 1$K$ ���� 8 %���ก��#3(

d�$/$�C�'#3�'.�/0
7�.��I( 2 �.$�

d�)**ก$��'#3�'.�/0
 
)%*6(%���ก�!"��64�36�3 ��#3ก46$ sector �;$<�.�6$�%
)�'#3�'.�/0
7�.���4ก46$>#�#

d�$/$�C%3ก
* File *$( File 7�.

���a�a�(� input output ������� optical drive

  (1) �	����� �8> (interface)

 5�� �)2$� ���� =6�(�$( �!"��64��#�C0ก��ก%**/$ �2����=���/!�)�$��)�46$( 5�ก�*�:!ก�@  �=6� &0.<=.
ก�* 5�/2	4����  C.$�!"��:!ก�@ �#��	���I(1$3<��5����( (internal) /�ก<=.�	����� �8> %** E-IDE /#ก$�
;$�
#3(
'.�/0
&6$��$3��ZZ$@%** ATA100 %�6C.$�!"��:!ก�@ %**�	���I(1$3��ก (external) �	3/<=.�	����� �8> 
%** USB %
) fire wire

  (2) ��64354$/
;$�;$���*2�ก'.�/0
 ���� ��64354$/
;$*�8�8��  (buffer memory)

�:!ก�@ �#�/#��.$�#��'#3�'.�/0

(j$� ��	�ก  ���� %&6��#4#�# 
;$�!"��.�(�$?�3 �#�2�ก�����ก�*'.�/0
 ก6���#�

)
;$�
#3('.�/0
��ก7!�'#3� ��64354$/
;$*�8�8��  /�ก
)C0ก]N(/$*� ��4�5����('�*%&6� ����7��8¢ (drive) 
<�!�	/$@54$/
:�#��6$(ก����ก7! '�$�*�8�8��  2d6 �/ก)7*�  
)��.$(54$/�6$�=���C��/$ก'-I� �2�$)
)�;$
<�.�'#3�'.�/0
7�.���4 %
)&	�2
$��.�3

(7	"�$� 4.36)  :���{ CDrReWriter �$��	�	�9��+�,#�������
'�
	�1/	2�������ก TV 

ก$��
��ก<=.�5����('�*%&6�>#�# <�.��/$)ก�*%&6�*���-ก

=�	�'�(%&6��#�<=.�6$� �'#3� CDdReWriter Combo Drive DVDdReWrite
CD read OK OK OK
CD write OK OK OK
DVD read OK OK
DVD write OK

  (3) ����$ก$��'.$C-('.�/0
 (access time)
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�	�(�#�*6(*�ก?�ก31$2<�ก$��;$($�'�(�5����('�*%&6�>#�# 5�� ����$ก$��'.$C-('.�/0
 (access time) �#�
�4����4 ก$��'.$C-('.�/0
 '�(%&6�>#�# /�ก�;$7�.�#ก46$ %&6��#4#�# 54��
��ก�:!ก�@ �#�/#56$�4
$<�ก$��'.$C-('.�/0

��;$ (��4�
'/#56$�.�3 
)�'.$C-('.�/0
7�.���4)

  (4) 8N(ก =�����	/

!N

:*�� �:!ก�@ �5����('�*%&6�>#�# �#�<=.�'#3�%&6�>#�#=�	��6$(O /�ก�2	�/��	/�	����� �8> <�.ก�*�:!ก�@ 
����O �2���54$/�)�4ก<�ก$�($� �=6� ก
.�(�	
	��
 2#�#�� !$
 / D��?�2�  �;$<�./#ก$�&
	��5����('�3�;$���*
�'#3�'.�/0
 �#��	���I(�:!ก�@ �6$��'#3�������64354$/
;$ (memory card reader) 74.*���4�5����('�*

(7	"�$� 4.37)  �&�$'#��$'#���F�F�'$�,
���� ������+����������1��,�

��p��(����ก� (Blu-ray Disc)

�0!%**<�/6'�(��5D�D
3# DVD ��#3ก46$ *
0��3 �	�ก  (Blu-ray Disc) ���� *#�# (BD) �!"���5D�D
3# �#�
�$/$�C�2	�/'#�54$/�$/$�C <�ก$�
���ก�*'.�/0
 
$ก%&6� DVD %**��	/ /$�!"�%&6��#4#�#54$/
:�0(2	�?K 
���� HD-DVD �#��$/$�C
���ก�*'.�/0
7�.C-( 27 ก	ก)7*�  (*�%&6��#4#�# single side �=6�ก��) >-�( '�$�54$/
:
�)��*�#I/$ก2� �;$���*ก$�
���ก�*'.�/0
 �#��6(��(
$ก�$3ก$�D����?� ���47! 7�.�$� C-( 13 =��4D/( ����
��#3*��6$ก�*54$/3$4 2 =��4D/( <�ก$� 
���ก�*78
 4#�#D� �#�<�.54$/5/=��<��)��*�0(

��5D�D
3# Blu-ray ��4�6$�%
)�'#3�'�(�5����( 
)<=.%�(�
�>�� �#89$ (Blue laser) %���#�
)�!"��#
%�(�36$(<��5����('�*%&6��#4#�#���47! >-�(%�(�
�>�� �#89$
)/#5
�����I�ก46$ %
)/#54$/
)��#3�/$กก46$ �;$<�.
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�$/$�C
���ก�*'.�/0
7�./$กก46$ <�!�	/$@2�I��#���6$ก�� [11]

%�6�)** Blu-ray 3�(5(/#'.�
;$ก����(�#� 
���ก�*'.�/0
7�.�2#3(5��I(��#34��6$��I� >-�(��/$)�;$���*ก$�<=.
�2���54$/*����	( <�*.$���6$��I� 7/6��/$)�;$���*�:��$�ก��/1$23���  �#�
)�;$7!<=.<�ก$�
��
;$��6$3
78
 1$23��� 

!N

:*�� /#�
$3*�	K�� ก;$
�(23$3$/�$4	Y#�2	�/!�)�	�Y	1$2'�(7��8¢
���ก�*'.�/0
 <�.����/�3 %
)
�4����4'-I������3O 

3�(/#��5D�D
3#
���ก�*'.�/0
�#ก%**��-�(�#��6$��<
 5�� ��5D�D
3# Fluorescent Multilayer Disc
���� FMD %&6��	�ก  FMD 
)<=.
;$%�(8
0������>��  w$*
(7!�#��$��5
��* �#�/#�306�
$3=�I�*�%&6��	�ก  
<�'@)�#�%&6��#4#�#���47! 7�.�5
��*�$���(ก
6$4 74.%56��(=�I� �����(
$กก$��5
��*�
$3=�I��ก	�7! 
)�;$<�.
�ก	�!NZ�$<�ก$��6$�'.�/0
 ��������(/$
$กก$��)�.��'�(%�(��ก/$
$ก%&6� !NZ�$�#I %ก.7'D�3<=.%�( 
8
0������>��  %�� >-�(
)7/6/#!NZ�$ก$��)�.��'�(%�(��(ก
6$4

<���$5� 5$�46$
)�$/$�C2�b�$%&6��#4#�#�:6�<�/6O <�.�$/$�C
���ก�*'.�/0
7�./$กC-( 140 ก	ก)
7*�  (C.$<=.%�(�
�>�� �#%�() %
) 1,000 ก	ก)7*�  ���� 1 ����$7*�  (C.$<=.%�(�
�>�� �#89$) ��*�!"�54$/
ก.$4��.$'�(ก$�2�b�$��5D�D
3#�
�>��  �#�/#ก$��;$/$!�)3:ก� <=.�64/ก�* �����:!ก�@ ��!�	5�
 7�.�36$(
(
��4 %
)3�(=643�;$��$���23$ก��ก6$ก
�*/$<=.<�.�ก	�54$/5:./56$/$ก3	�('-I�

Wd��p��ก��(�ก�� ��p��(� ���ก� (Blu}ray Disc)

Media type High-density optical disc
Encoding MPEG-2, H.264/MPEG-4 AVC, and VC-1
Capacity 25 to 50 GB (single-layer)

50 to 100 GB (dual-layer)
Block size 64kb ECC
Read mechanism 400 nm laser:

1× @ 36 Mbit/s (4.5 MByte/s)
2× @ 72 Mbit/s (9 MByte/s)
4× @ 144 Mbit/s (18 MByte/s)
6× @ 216 Mbit/s[1] (27 MByte/s)
8× @ 288 Mbit/s (36 MByte/s)
12× @ 432 Mbit/s (54 MByte/s)

                                                       
11 �:��$�ก��/�#�3�(5(<=.%�(�
�>�� �#%�(�306 <�!N

:*�� �2�$)�$5$C0กก46$ก��/$ก %�6�����(
$ก54$/
;$�!"�<�ก$�
���ก�*'.�/0
 

�#��2	�//$ก'-I��:ก4�� �;$<�.�:��$�ก��/�
�>��  56�3O ���/$<=. %�(�
�>�� �#89$/$ก'-I������3O �4/��I(*�	K��3�กK <�Z6 �36$(�=6� 
SONY %
) *�	K�� Matsushita Electric Industrial ��	�/���/$<=. Blu-ray /$ก'-I� �2�����*��*54$/�.�(ก$� %
)54$/�	3/'�(
&0.*�	D15<���$5����<ก
.�#I
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Developed by Blu-ray Disc Association
Usage Data storage

1080p High-definition video
High-definition audio
3D stereoscopic
Future Possibility:
Quad HD
2160p
Ultra HD

(7	"�$� 4.38)  ������+���� #����'����ก� 2�� #����'����ก�

����l���X��o W��ก������̂ก*�
����a� (Video Formats)

Tape / Classette: 8mm, Video 8, Hi8, Digital 8
Beta, Betamax, Betacoam SP, Betacam SX, Digital Betacam
DV, Mini DV, DVCAM, DVCPRO, DVCPRO50, DVCPRO HD

Compact Disc: DVD, Blu-Ray, HD-DVD, HD-VMD, CH-DVD
HDTV, 1080i, 1080p
Laser Disc, M, MII, MXF

Files: MPEG-1, MPEG-2, MPEG-3 (mp3), MPEG-4
Flash, Quick time, Real Media, Windows Media

VHS: VHS, VSS-C, S-VHS, S-VHS-C, D-VHS

Recordable DVD formats: DVD-R for General
DVD-R for Authoring
DVD-RAM
DVD-RW
DVD+RW
DVD+R

Application DVD formats: DVD-Video
DVD-Video Recording (DVD-VR)
DVD+RW Video Recording (DVD+VR)
DVD-Audio Recording (DVD-AR)
DVD Stream Recording (DVD-SR)
DVD-Audio (DVD-A)
Super Audio CD (SACD).

3-HDTV modes: 1080i : 1920x1080 pixels interlaced
1080p : 1920x1080 pixels progressive
720p : 1280x720 pixels progressive
For audio, HDTV uses Dolby Digital surround sound (AC-3)
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4.3.3 ก� ���ก�������������(%ก� ��(���(� ����a����v�� �� ������v��

ก���������&� ก�����v��& -�d�กX*�
����a�

ก$�
���(5 !�)ก�*�$(?	
!) �!"��	�(�;$5�Z�;$���*&0.��.$(���5 ($�?	
!¢�:ก%'�( �2�$)
)*6(*�ก
5:@56$ 2 �.$� 5�� �0!��( %
)���I��$ �(5 !�)ก�*'�(�0!��( 7�.%ก6�(5 !�)ก�*�$(?	
!) >-�(!�)ก�*�.43 
����64� (proportion) 54$/�/�:
 (balance) 
�(�4)
#
$ (rhythm) ก$���.� (emphasis) ��ก1$2 (unity)

�64�5:@56$�$(�.$����I��$ �!"������(�$4 �����$�)'�(&
($� �#�?	
![�&0.��.$(���5 �.�(ก$�%��(��ก/$
<�.&0.8N(%
)&0.=/7�.��/&�� ��*�0. D�3�;$�������I��$�����(�$4 &6$��0!
�กK@ �#��ก	�
$กก$�
���(5 !�)ก�*�$(
?	
!)

�$ก1$2�#��;$���� /#�(5 !�)ก�*1$2�����(5 !�)ก�*?	
!) 7/6��/2��Y ก�*���I��$ ���� �����(�$4�#�
�;$���� ($�?	
!)��I� ก�
)'$�5:@56$�$(54$/($/7! 

ก$�����54$/�/$3<�1$24#�	D� %
)1$23���  ก��=6�ก�� �.�(5;$�-(C-( ก$�
���(5 !�)ก�*�$(?	
!)
��/� %
)
)�.�(
���(5 !�)ก�*<�ก$��;$���� �6�7!�#I�.43

  (1) '�$�1$2 (image size)

1$2%
)'�$�'�(1$2�#�%�ก�6$( 
)����54$/�/$3�#��6$(ก�� ก$�<=.1$2�
$3'�$� 
)�;$<�.7/6�ก	�
54$/�*�����6$3 ก$��!
#�3�'�$�%
)/://�('�(1$2<�%�6
)5��I( 
-(�.�(/#54$/�/$3 /#���:&
 %
)/#5;$��*
��/� �2���54$/�'.$<
�#���(ก�� 
-(�.�(�
��ก'�$�<�ก$��;$����<�.��/$)�/ ��(�#I

d1$2 ELS (extreme long shot) 5�� 1$2/:/ก4.$(/$ก <=.*�ก�
6$�����(�$41$2�4/<�w$ก��I(�/� <�.
����54$/��/2��Y '�(�64��6$(O �2����=���/D3(7!�06�$3
)��#3��6�7! ��#3ก46$1$2�![�w$ก (open scene) ����
1$2 OS

d1$2 LS (long shot) 5�� 1$2/:/ก4.$( �#��
$)
(<�.����54$/�;$5�Z/$ก'-I� 46$5���)7�  �306�#�7�� C.$
�!"��C$��#� ก�
)%��(<�.����*�	�4@D�3��*��4�$5$���I(�/� �$ก�!"�*:55
 ก�
)<�./�(�������/��4 46$�;$
�)7� �306�#�7��

d1$2 MS (medium shot) 5�� 1$2'�$�5�-�(��45� ����5�-�(��4'�(4��C: >-�(%��(<�.�����$3
)��#3�
/$กก46$1$2/:/ก4.$( �2�����.$(54$/5:.��53<�.%ก6&0.=/�2	�/'-I� �$ก�!"�1$25�506 ก�
)%��(<�.������I(��(5� 
*$(5��I(��#3ก46$1$2 two shot

d1$2 MCU (medium close-up shot) �!"�1$2/:/%5*ก46$1$2 MS �;$<�.�0�!"�1$2'�$�<�Z6'-I�/$
�#ก�
�ก�.�3 �2�������<�.�����$3
)��#3�/$กก46$1$2 MS ��.$(54$/<ก
.=	� �!"�ก����(<�.%ก6&0.=//$ก'-I� /�ก<=.
�!"�1$2<��$3ก$�����$ ก$��;$����1$2 MCU 
)<�.�����#
)5�����<�5���-�( *$(5��I(�$
��#3ก46$ 
1$2 BMS (big medium shot) C.$�!"�1$25�-�(��45� ก�
)/�(����?#�K)C-(�$4�/



288 ���"�
������"���ก	������	��
���

d1$2 CU (close-up) 5�� 1$2/:/%5* �0/#'�$�<�Z6'-I� �2�$)C6$3<ก
.4��C:/$ก �2���<�.�����$3
)��#3�
'�(2�I�&	4 '�(5�����4��C:�2	�/'-I� �
��
�<�.�����$�/@  54$/�0.�-ก 1$2 CU 
)����64��#�7/6�;$5�Z��ก7!
��.��w2$)<*��.$ �����64��;$5�Z'�(4��C: �=6� �4(�$ !$ก 7/6�	3/<=.�;$����<��$3ก$�����$ �2�$)
�$
�!"�/:/��* ����
:��.�3'�(*:55
 ����4��C:��I�

d1$2 BCU (big close-up) �!"�1$2/:/%5*/$ก �;$<�.�0�!"�1$2�#�/#'�$�<�Z6ก46$ 1$2 CU �2�$)����64�
�#�7/6�.�(ก$���ก7! �.�(ก$���.��$�/@  54$/�0.�-ก �#<
 ��#3<
 �?�.$ Dก�Y ��ก 1$2
�กK@)�#I<=.ก�*�$3ก$�
�$Y	� �#�%��(<�.����'�I�����6$(O �2���%��(�$3
)��#3�ก�7�.

d1$2 ECU (extreme close-up) 5�� 1$2�#�C6$3/:/%5*2	�?K �;$<�.�0�!"�1$2�#�/#'�$�<�Z62	�?K ��/���
�'.$7!�0<ก
.O ��I(�#I�2����.�(ก$���.�<�.����
:��#��;$5�Z ����64������#�7/6
;$�!"���ก7!

1$2�#�/#/:/%5*��I(%�6 1$2 CU ���� 1$2 MCU ����1$2/:/%5*ก46$�#I /�ก
)�!"�1$2/#�)3)=����I� 
�;$<�.1$2�#�����/#���6� �6$��<


(7	"�$� 4.39)  �(���+7	" 2���(�ก�*�+

  (2) /://�( (view angle) ����/:/ก
.�( (camera angle)

d/:/1$2�)��*�$3�$ (eye level) ��I(ก
.�(74.<��)��*��#34ก��ก�*&0.%��( <=.C6$31$2ก$�����$ 
�)�46$(*:55
�#�/#+$�)��6$��#3/ก�� �2�������54$/�/$3C-(54$/��#3*(6$3 5:.��53 �!"�ก����(

d1$2/:/��;$ (low angle) ��I(ก
.�(74.<��)��*�#���;$ก46$4��C: ����&0.%��(1$2
)/#54$//���5(%'�(%�( 
�(6$($/����C-(54$/3	�(<�Z6/#�;$�$
/#54$/?���Y$ <=.%���$3�$%
)54$/�0.�-ก '�(&0.�#�/#+$�)��;$ก46$ ����
�!�#3*ก�*�$3�$'�(/��������� (worm)

d1$2/:/�0( (high angle) 5��ก$���I(ก
.�(74.<��)��*�#��0(ก46$4��C:�#��.�(ก$�
)C6$3 
)<=.%���$3�$
'�(5� �#�/�(
$ก�#��0(
(/$ 1$2�#�C6$3
(/$
$ก�5����(*	� <=.%��54$/�0.�-ก'�( 54$/7/6/���<
 4.$��46 54$/
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��;$�.�3 �6$�(�$�

d/:/5��0����/:/'�(&0.=/ (objective) �!"�/:/�#�&0.=/�!"�&0.��(�ก�ก$�@  7/67�./#�64��64/<����:ก$�@ 
��I� /:/%**�#I506����$ �.$//�(ก
.�( 
)20�5:3ก����( �64�/$ก
)<=.<��$3ก$�
)5� ����1$23��� 

d/:/%��54$/�0.�-ก'�(&0.=/ (subjective) 5��ก$�C6$31$2D�3ก$��	I4����%*กก
.�( 7/6�.�(<=.'$��I(ก
.�(
<=.����%��54$/������.� ก$�4	�(��# ก$�&
Z1�3 5
.$3ก�*<�.&0.=//#�64��64/�306 <����:ก$�@ ��I��.43
)7/6��.�
54$/�:6/�4
 1$2�$
����7�4 2�6$/�4 ก�)�:ก 40*4$**.$(

d/:/&6$�7�
6 (over shoulder) 5��ก$���I(ก
.�(74.�.$�>.$3 ����'4$ �.$�<��.$���-�( %�67/6<=6�)�46$(
ก-�(ก
$('�(506����$ %
.4C6$3�w#3(&6$�7�
6'�(506����$<�.�����w2$)<*��.$'�(&0.�#�20� ����&0.�#�ก;$
�(8N(�306
ก�7�. �!"�ก$��!
#�3�/://�( 7/6%=61$2/:/��#345.$(74.�$��ก	�7!

d/:/&�/ �)�46$(/:/'�(&0.=/ %
)/:/%��54$/�0.�-ก'�(&0.=/ ��#3ก/:/ก
.�(%**�#I46$ �point of 
view� (objective + subjective) /:/%**�#I&0.�;$��	��$3ก$�
)20�5:3ก�*&0.=/ %
)5:3ก�*4	�3$ก� ����&0.�#� ก;$
�(
����$7!�.43 ��/$)ก�*�$3ก$��$Y	� �����$3ก$�����$ *$(5��I( 2	Y#ก�
)20�5:3ก�*&0.�#�/$<��$3ก$� 
%
.4���/$5:3ก�*&0.=/�
�*7!/$ �;$<�.&0.=/�ก	�54$/�0.�-ก5
.$3ก�*46$ 7�./#�64��64/�306<������(��I�O �.43

  (3) 1$2�5
����7�4 (video)

1$2
$ก4#�	D� ����1$2
$ก1$23���  �5
����7�47�. �ก	�
$กก$��;$($�'�(��4ก
.�(%
)�
��>  �ก	�
$ก
ก$��5
����ก
.�( %
)�ก	�
$กก$��5
����7�4'�(�	�(�#�C0กC6$3 ��(��I� &0.C6$31$2
)�.�(�0.
�กก$�54*5:/��4ก
.�(
%
)�
��>  %
)ก$�ก;$ก�*ก$�%��('�(�	�(�#�C0กC6$3�!"��36$(�# 
-(
)7�.1$2�#��43($/ %
)����54$/�/$37�.�#

3.1) ก$���.$(1$2�5
����7�4 D�3<=.ก
.�(�!"�?0�3 ก
$( (camera and lens movement)

dก$��5
����ก
.�( /# 4 
�กK@) 5�� (1) ก$��5
����%**%�4�)�$* (horizontal movement) 7�.%ก6 ก$�
C��ก
.�(74.ก�*�#�%
.4ก4$�1$27!��*O (pan) ก$�C��ก
.�(%
.4�5
�����$/��ก%��( �����	�(�#��5
����7�47!
'.$(O (track /crab) (2) ก$��5
����%**%�4�	�( (vertical movement) 7�.%ก6 ก$�C��ก
.�(74.ก�*�#�%
.4ก4$�1$2

$ก
6$('-I�*� (tilt up) ����
$ก*�
(
6$( (tilt down) ก$�C��ก
.�(%
.4�5
����ก
.�(%�4�	�(�$/��ก%��( 
�����	�(�#�C6$3 
$ก
6$('-I�*� (depress) ����
$ก*�
(
6$( (elevated) (3) ก$��5
����ก
.�(%**�
�����'.$<ก
.
������ก�6$( (close-up / away movement) 7�.%ก6 ก$�C��ก
.�(%
.4�5
�����$/��ก%��( �����	�(�#�C6$3<�%�4
��(�'.$7! (dolly in) ����C�3�6$(<�%�4��(��ก/$ (dolly out) ก$��5
����ก
.�(%**�#I �$
<=.�
��> =643<�
ก$�>0/ (4) ก$��5
����ก
.�(%**%�4D5.(4���*��ก%��( �����	�(�#�C6$3 (dolly) >-�(�$
<=.�:!ก�@ =643 �=6� 
�$(�
���� ���� �5�� ��ก
$ก�#I �5�� 3�(=643�;$<�./:/ก
.�(�5
����7�.%**�	��)

dก$��5
�����
�>  %
)ก$��!
#�3��
�>  �;$7�.�
$3
�กK@) 5�� ก$�<=.�
�> /:/ก4.$( (wide angle lens)
�
�> C6$37ก
 (tele lens) �
�> C6$3<ก
. (close-up lens) %
)ก$�<=.�
�> >0/ (zoom lens) �2���ก;$���/:/ก4.$( 
/:/%5*'�(1$27�.�	��)
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3.2) ก$���.$(1$2�5
����7�4 D�3<=.�	�(�#�C6$3�!"�?0�3 ก
$( (acting) 5�� ก$�ก;$ก�*<�.��ก%��(
�
6��$/*� �$/��.$�#� �64�ก$�
�*1$2 ก��!"���.$�#�'�(ก
.�(

3.3) ก$�����6�
;$��*1$2 �!"�ก�)*4�ก$��6�
$กก$�C6$31$2�#�7�./$ D�3<=.5�/2	4���� 
�!"��5����(/��=643 !�)ก�*�.43'�I���� ก$�D����!����78
 '.�/0
1$2 (capture) �'.$�)**ก$�����6�
;$��*
1$2�36$((6$3 ก$�
;$��*1$2�36$(
)��#3� ก$�<�6 segment-transition effect ก$���.$(7���	I
 %
)��4���(��� 
ก$�2$กK ��#3(20� %
)ก$�&�/��#3(����# ก$�%ก.�# *���-ก($�'�I��:��.$3 ก$�
��ก$�'.�/0
 %
)ก$�3.$3'.$/
�)** ก$��;$ composition %
) animation

��#3( (sound) �#��;$/$<=.<�ก$�����6�
;$��*1$2 7�.%ก6 ��#3(20� (speech) ��#3(����$ (dialogue) ��#3(
*��3$3 (commentary) ��#3(!�)ก�* (sound Effects) ��#3(����# (music)

  (4) ก$���.$(
:��6$��<
<�.%ก61$2 �;$7�.�
$34	Y# �=6�

dก$���.$(ก��*1$2 
)=643�;$<�.1$2�0/#�I;$���ก /���5('-I� ก$�C6$31$2
$ก�.$�<���ก/$ D�3<=.
ก��*!�)�0������.$�6$( �!"�ก��*1$2 ก$�<=.*$(�64�'�(<*7/. ก	�(7/./$74.�$//:/ ก�
)�;$<�.1$2�.$�*�
7/646$(/$ก�ก	�7!

dD8� ก�$4�  (foreground) 5�� ก$�C6$34��C:�#��5
����7�47/67�. �2����;$<�.1$2*:55
 ����1$24��C:�
�ก 
�0�:6/�4
�*$3�$ 7/6%'�(ก�)�.$( �����!"�1$2�$3 54��$4��C: ������ก7/. /$
��4$(����*�(*:55
 ����
4��C:<�1$274.�64���-�( %
)!��*7/6�.�(<�.=�� ก�
)�;$<�.1$2�0�6��
(

d%*5ก�$4�  (background) 5��ก$�C6$31$2 <�.5/=���w2$)4��C:�.$���.$%�6�.$��
�(
)!��*<�.�*
� 
(blur) �2�����.��w2$)
:��#��.�(ก$�
)����<�.����ก$�C6$31$2<�.5/=�� %
)�*
��w2$)<�
:��#��.�(ก$� �.�(<=.
�
�� �#�/#�)3)D8ก��3$4 �����
�� ���
 �$ก<=.�
�� Y��/�$ %
)�
�� /:/ก4.$( (wide angle) ก�
)7�.1$2�#�
=���
��

dก$��4.�=6�(46$(�.$�*� (head room) ก$�C6$31$2 MCU �.�(�)4�(�36$<�.?#�K)=	� �����6$(ก��*
1$2�.$�*��ก	�7! �64�ก$��4.�=6�(46$(�.$���.$ (walking room) 54��4.�2�I��#��.$���.$ ��
��74.<�./$กก46$
�.$��
�(��/� 
)�;$<�./#54$/�0.�-ก46$ '.$(��.$3�(7!7�.�#ก

��X�(���W��*�
����a�

  (1) �8�/ (frame)

�8�/ 5�� 1$2�	�(��-�(1$2 <=.�!"���643��*'�( 1$24#�	D� �#��ก	�/$
$ก 8[
�  (field) 2 8[
�  /$�4/ก�� 
�!"� 1 �8�/ (�8�/ 5��1$2�	�(��-�(1$2) 1$2�#��;$����<�
� �����#4#�)** PAL <��4
$ 1 4	�$�# 
)%��(

;$��*1$2�	�(�	��6�ก�� 
;$�4� 25 1$2 ���� 25 �8�/ (25 �8�/�6�4	�$�# ���� 25 fps.) C.$�#4#�)**  NTSC 
<��4
$ 1 4	�$�# 
)�.�(%��(
;$��*1$2<�.7�. 30 1$2 (30 �8�/�6�4	�$�# ���� 30 fps.)
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(7	"�$� 4.40)  2��+���
'�,#��ก�*�+ 
$��F�

��643%��(&
�4
$'�(1$2 ��#3ก46$ time code ���� TC
��4�
'506%�ก
;$�4� ��(��4 5����643 %��(
;$�4� =��4D/(
��4�
'506�6�/$ 5����643 %��(
;$�4� �$�#
��4�
'506�6�/$ 5����643 %��(
;$�4� 4	�$�#
��4�
'506�:��.$3 5����643 %��(
;$�4� �8�/

  (2) =��� (shot)

�/����;$�8�/�
$3O �8�/ /$�6�ก���!"�1$2�5
����7�4 <�.�306<�=64(54$/3$4�)3)��-�( >-�(%�6
)=64(
54$/3$4 ��#3ก46$ =��� (shot) =���/$
$ก 5;$46$ shoot =0.� �#�%!
46$3	( ก$�C6$31$24#�	D� <�.7�.<���-�(=��� 
<�.��*��I(%�6ก�!:�/ start 7!�����3O 
�ก46$
)ก�!:�/3ก�
	ก ���� !:�/ stop

  (3) w$ก (scene)

ก$��;$=����
$3O =��� /$�6��=���/ก�� %
)�.�3��#3(<�./#54$/�6������( (continue) 7/6<�.�)�:� (jump) 
��#3ก46$w$ก ���� >#� (scene) w$ก 5�� �C$��#� �#�&0.%��(7�.%��(*�*$� ����$ ����ก�)�;$ก	
ก��/�36$(
<��36$(��-�( 
�
*�����(�$4

  (4) ��� (sequence)

�2���<�.�����(�$4/#54$/�6$��<
 �6$�	��$/ 
-(�;$w$ก/$กก46$ 1 w$ก /$�.�3��#3(
;$��*<�.�!"���� w$ก 
ก�* ��� /#54$/3$47/6�$
ก;$����$3��47�.

� ��ก��������*�
����a�-�&~��%���

�)**ก$�%��(&
1$24#�	D�<�!N

:*�� /#54$/��/2��Y ก�*ก$��;$78
 4#�	D� 7!�&3%2�6<��0!%**
�6$(O >-�(78
 ��
6$��I� 
)�![�<=.ก�*�5����(�
6��6$(�)**7/67�. C.$�5����(�
6���I� �����5����(��*�#4#7/6�$/$�C
!��*�
��ก�)**%��(&
 ก�*�)**78
 4#�	D�<�.��(ก�� !N

:*�� !�)�1��6$(O �	3/<=.�)**4#�	D��#�%�ก�6$(
ก�� 4 �)** 5��

  (1) �)** PAL

PAL 36�/$
$ก Phase Alternation Line 2�b�$D�3 Walter Bruch =$4�3��/�� �!"��)**D����?� �#�
2�b�$/$
$ก�)** NTSC ��	�/<=.($�/$��I(%�6!z 5.?.1967 <�!�)��?�$(%C*3:D�! 5�� �3��/���)4���ก 
��(กQK �������
#3 �*
�3#�3/ *�$>	
 ���/$� ก ��� �43  �4#��� �4	��>�� %
��  %
)/#�
$3!�)��?<�%C*
���>#3�#�<=.ก��5�� �	(5D!�  /$�
�>#3 !�)��?7�3ก�<=.�)**�#I
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�)** PAL 
)%��(&
1$2�.43
;$�4���.� 625 ��.� %�6
;$�4�1$2�6�4	�$�# (frame rate) ��6$ก�* 25 
1$2�6�4	�$�# (C.$�!"�8[
/ 1$23���  <=.����$ frame rate ��6$ก�* 24 1$2�6�4	�$�#) �)**�#I �.�(ก$�%�(���
'�(ก�)%�7889$ 220V 54$/C#� 50Hz

  (2) �)** NTSC

NTSC 36�/$
$ก The National Television System Committee /#/$��I(%�6!z 5.?.1953 �!"��)**
��ZZ$@1$2�)**%�ก'�(D
ก D�3 �(5 ก� FCC �!"�&0.ก;$���/$��$+$���ZZ$@1$2�#I 5:@�/*��	'�( 
�)** NTSC 
)%��(&
1$2�.43
;$�4���.� 525 ��.� �64�
;$�4�1$2�6�4	�$�# ���� �.��$ก$�%��(&

1$2 (frame rate) ��6$ก�* 29.79 1$2�6�4	�$�# !�)��?�#�3�(5(<=.�)**��ZZ$@1$2%**�#I 5�� ����+��/�	ก$ 
%5�$�$ Z#�!:�� �)**��ZZ$@1$2 NTSC 
)<=.%�(���ก�)%�7889$ 110V 54$/C#� 60Hz

'.��#'�( �)** NTSC 5�� 1$2����7�4�.�3 �����(
$ก54$/ก4.$('�(��ZZ$@1$2 7/6/$ก �;$<�.1$2
C0ก�*ก4��.�3 '.��#��#3 5�� ��.��%ก�1$2/#
;$�4��.�3 ��/$)ก�*
���*1$2'�$��
�ก 1$2
-(
)5/=��

  (3) �)** SECAM

SECAM 36�/$
$ก (Sequentiel Couleur a Memoire) �)**�#I ��	�/<=.<�!z 5.?.1967 �)** SECAM 7�.
�;$��$�64��#'�( NTSC ก�* PAL /$�4/ก�� �)**��ZZ$@1$2 %��(&
1$2�.43
;$�4���.� 625 ��.� %
) 
819 ��.� <=.����$ frame rate ��6$ก�* 25 1$2�6�4	�$�#%
)<=.%�(���7889$ 110V 54$/C#� 60Hz �!"��)**�#�/#
54$/&	��2#I3�'�(�#�.�3/$ก �$3
)��#3�'�(1$2/#5:@1$2�0( /#<=.<�!�)��? ]���(�?� !�)��?%C*����>#3 
!�)��?%C*�)4����กก
$( %
)<�%�8�	ก$ 3�(<=.�)**�#I

ก$�����6�1$2<��)**�#I7/6�$/$�C�;$7�. >-�(<�ก$�&
	��$3ก$�D����?� �64�/$ก<=.�)** PAL %�6
C.$
;$�!"� �.�(&
	�<��)** PAL <�.����
ก6�� %
.4
-(�!
#�3�ก
�*7!�!"��)** SECAM %
.4
-(�6(��ก
�$ก$?7�. %
)�����(
$ก54$/ก4.$('�(5
�����ZZ$@/#�.�3 
-(�;$<�.�ก	�5
���54$/C#���ZZ$@�#�*ก4�1$2 
(patterning effects) �306�!"�!�)
;$ 
-(�;$<�.1$2�ก	�/#�#�*ก4�<�'@)��*=/�$3ก$�7�. �.43���:�#I 
-(�;$<�.
�)**�#I7/67�.��*54$/�	3/

  (4) �)** HDTV

HDTV 5�� �0!%**ก$�%2�61$2D����?� 54$/
)��#3��0( �!"���5D�D
3#�#�<=.<�ก$�C6$3�����ZZ$@
D����?�  (broadcasters) �#�/#54$/
)��#3�/$กก46$ก$�C6$3�����ZZ$@�#4#���47! ��ZZ$@�#��6(��ก7! <=.
�)**�	
	��
 54$/
)��#3�/$��+$� DVD '-I�7! �)**��ZZ$@ HDTV <=.7�.ก�* LCD-TV >-�(�!"��#4#�:6�<�/6
!N

:*�� /#<=.ก��<�!�)��? Z#�!:�� �ก$�
# /$�
�>#3 8[
	!![��  �	(5D!�  %
)!�)��?<�%C* 3:D�! %�6<�
!�)��?7�3 �6(��ZZ$@ HDTV &6$��5�*	
�#4#

ก$��;$($�'�( HDTV ��ZZ$@�	
	��
�#��6(/$7!3�(�5����(��*�#4# 
)&6$�ก�)*4�ก$�*#*���'.�/0
 
/$��+$� MPEG-2 %
.4�;$ก$�C�������6(7!�#��
��1$2�2���3	(
;$%�( �����%ก� (scan) 7!�#�
���*1$2 
�!"�
:�1$2 (pixel)
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�กK@)ก$�3	(
;$%�(1$2 (scan) �;$7�. 2 %**5�� (1) %** interlaced scan 
)%*6(1$2��ก�!"� 2 
�8�/ 5���8�/�#��!"��
'5#� %
)�
'506 %
.4�;$ก$��%ก�1$2�
�*ก��7!�����3O 
�5�* 1080 ��.� 
)/#ก$�ก�)2�	*
�)�46$(ก$��
�*�8�/5#�%
)�8�/506  (2) %** progressives scan 
)�;$ก$��%ก�1$2��#3(7!�#
)��.� 
�
5�* 1080 ��.� 4	Y#�#I
)�;$<�.�ก	�ก$�ก�)2�	*�.�3
( 1$2�#�7�.
)�0�	�(/$ก3	�('-I�

ก$��%ก�1$2��I( 2 %** '�( HDTV <=.����$�64� aspect ratio = 16:9 (wide screen) >-�(%�ก�6$(
$ก
�#4#�)** PAL ���� NTSC >-�(<=.����$�64� aspect ration = 4:3 �5����(��*�#4#�#���(��*��5D�D
3#<�/6�#I /#�306 
3 !�)�1�5�� Plasma TV, LCD TV, %
) LCD Monitor

(�	�	+�$� 4.6) �
	�����$'�)�ก	� �2ก�7	" ��+ HDTV

54$/
)��#3�<�ก$��%ก� 
;$�4�
:� pixels : frame '�$�1$2

480p 338,000 704 x 480

720p 922,000 1280 x 720

1080i 1,037,000 1920 x 1080

1080p 2,074,000 1920 x 1080

�/$3���: p = progressive scan  i = interlace scan

(7	"�$� 4.1)  �!�#3*��#3*����$�64� �)�46$( TV ���47! ก�* HDTV
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�%_�������� �p&��� W��+,������a�

78
 4#�	D� �!"�'.�/0
1$24#�	D�%**�	
	��
 >-�(�;$/$<=.�;$���*����6�1$2<��)** non-linear /#
5:@�/*��	�;$5�Z�#��.�(ก
6$4C-( 5 �����( 5�� ����$54$/���4<�ก$�%��(&
1$2�6�4	�$�# (frame rate) =64(�4
$
<�ก$�%��(&
1$2<� 1 4	�$�# (timebase) ����$ก$��6('.�/0
�6�4	�$�# (data rate) ����64�54$/ก4.$(-3$4 
<�ก$�%��(&
1$2 (aspect ratio) �0!%**ก$�*#*���'.�/0
 (compression)

  (1) ����$54$/���4<�ก$�%��(&
1$2�6�4	�$�# (frame rate)

�8�/��� (frame rate) 5������$54$/���41$2%�6
)1$2*�8[
 / ����<�78
 1$24#�	D� !�$กv����
�5
�����#�&6$�ก��*1$2 ���� �8�/ <��4
$��-�(4	�$�# /# 3 �)** 5�� �)** PAL ��6$ก�* 25 fps (frame per 
second) �)** NTSC ��6$ก�* 30 fps (29.79) %
) �)** Film ��6$ก�* 24 fps

3ก��4�36$(  �$ก�ก	�ก46$��I� �=6� 30 �$�# 
)/�(�����!"�1$2�6������(����1$24#�#D� >-�(<�4(ก$�
1$23���  
-(7�.ก;$���56$�8�/��� ����1$2�#��5
�����#�<���-�(4	�$�#��$74.<�=64( 25-30 1$2�6�4	�$�# �2���
��.$(�!"�1$2�6������(�#��$3�$'�(��$3�/��*7�.

54$/���4<�ก$�%��(1$2�5
����7�4 �6���-�(��643�4
$ /#��643�!"��8�/�6�4	�$�# (fps) D�3!ก�	 
����$ frame rate �#�
)�;$<�.�ก	�1$2�5
����7�47�. 
)/#56$!�)/$@ 7 d 10 fps %�61$2�#�7�.
)ก�)�:ก 7/6�:6/�4


-(7/6��/$)
)�;$/$<=.ก�*1$23��� 7�. �$3�$'�(5���$ �$/$�C/�(����1$2�#��5
�����#�7�.�#� 24 1$2�6�
4	�$�# �!"��#�/$'�(ก$�
��/$��+$� frame rate '�(8[
 /1$23���  �$กก;$���56$/$กก46$ 24 fps ก�
)�;$<�.
�	I��!
��(56$8[
 / �4.�%�6
)��.$(��5�	52	�?K<�.%ก61$2 �$
ก;$���54$/���4'�(8[
 /74./$กก46$ 24 fps ก�7�.
��6$�#�
;$�!"� %�6ก$�ก;$���56$ fps 74.��;$ 
)�;$<�.78
 4#�	D� /#'�$��
�ก 
-(��/$)ก�*ก$��;$1$2�#�/# fps ��;$
7!4$(74.*��	����� ����

6�	�	+�$� 4.7)  �&�$'#��$'#��	 frame rate �$�)�*ก,#��##
$��F� 2��7	"'����

�)**%��(&
1$2 frame rate (fps)
film movie 24
NTSC tv 29.79
PAL tv 25
SECAM tv 25
CD-ROM & website 15
3D animation 30 (non-drop frame)
DVD-HD 30

  (2) =64(�4
$<�ก$�%��(&
1$2<� 1 4	�$�# (timebase)

timebase 5�� ก$�%*6(=64(�4
$<�ก$�����6���ก�!"��64�O <� 1 4	�$�# D�356$�#I
)/#54$/��/2��Y ก�* 
frame rate  5�� 56$'�( timebase 
)�.�(��6$ก�*56$'�( frame rate �2���<�.ก$�%��(&
1$2 /#54$/C0ก�.�( %
)
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7/6�)�:� �/����;$7!�&3%2�6 ��(��I� 56$'�( timebase 
)�.�(��6$ก�*56$'�(78
 4#�	D��.�w*�*�#��;$�'.$/$����6� 
(source frame rate)

56$ timebase �#�ก;$��� �.�(��6$ก�* source frame rate ��/�

ก�@#56$ source frame rate 7/6��6$ก�*56$ timebase 
)�;$<�.ก$�%��(&
1$2ก�)�:ก �=6� 78
 4#�	D� �#�/#56$
source frame rate ��6$ก�* 24 fps %�6ก;$���56$ timebase ��6$ก�* 30 fps �8�/'�(78
 �.�w*�* ก�
)C0ก�
6�>I;$ 
(�2���<�.5�*�4
$ 1 4	�$�#) 
)�;$<�.�ก	�1$2ก�)�:ก

ก�@#56$ source frame rate '�(78
 4#�	D� �#�/#56$��6$ก�* 30 fps C.$ก;$���56$ timebase ��6$ก�* 10 ���� 
15 ���� 30 
)7/6�;$<�.1$2'�(78
 �#7�.7/6ก�)�:ก �2�$) ก;$���56$ timebase <�./#����64��$� 56$ source 
frame rate 7�.
(��47/6��
���?K (30/30 = 0, 30/15 = 2, 30/10 = 3)

  (3) ����$ก$��6('.�/0
�6�4	�$�# (data rate)

����$ก$��6('.�/0
 �2���%��(&
1$2�5
����7�4<��)**�	
	��
 >-�(�!"�56$��#34ก�*54$/���4<�ก$��6(
'.�/0
 ���� 56$*	���� (bit rate) D�3/#��64336�3�#��:�5�� *	��6�4	�$�# ���� bps (bit per second) ก$�ก;$���
56$ data rate �#I �$กก;$���<�./#56$/$ก 
)�;$<�.5:@1$2'�(78
 4#�	D��0( %�6'.���#3ก�5��
)ก	����I��#�<�
j$� ��	�ก /$ก

  (4) '�$�1$2 ��������64�54$/ก4.$(d3$4 <�ก$�%��(&
1$2 (aspect ratio)

'�$�'�(�8�/1$2 5�� ����64� 54$/ก4.$( x 54$/3$4'�(�8�/ >-�(/#54$/��/2��Y  ก�* ����$�64� 
54$/ก4.$( : 54$/3$4 �=6� aspect ratio = 4 : 3 �/$354$/46$ ��$�.�(ก;$��� =:�'�$�'�(�8�/<�ก$�%��(
&
�!"� 1024 x 768 pixel ���� 800 x 600 pixel ���� 640 x 480 pixel �!"��.�
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(7	"�$� 4.42)  �,���
�7	"
$��F� 3 ��&2## �$�9�	'1	กก�*�+

(7	"�$� 4.3r1)
ก	�9�	'7	"
$��F� �
��,J+��	�,���
�7	" �$� 
16:9 �"����*�+ก	�7	" �/	:&)�*�,����2##
wide screen 2��9*	ก�*�+
$��F��(���ก�	 �$��$��	
aspectratio �&x� 4:3 1��*�+�
*����+
�	+)�
2�
��� )�ก��#���� :
*�0����,���
�#�
2����	+��J+:&�*
'

(7	"�$� 4.43r2)
7	"1	ก:����*��#,# �,��	��
�ก
*	+ 21 : 9  
������/	:&2��+0� )��,��	��
��$�2�#ก
�	 
1��/	)�*#	+��
���+7	"�	':&

'�$�'�(�8�/ 
)�6(&
�6�54$/5/=��'�(ก$�%��(1$2 �$กก;$���'�$��8�/<�./#'�$��
�ก�ก	�7!
�/����;$/$%��(&
 ก��.�(�;$/$'3$3 >-�(C.$'3$3�ก	�'�$�/$ก7! 
)�;$<�.�/���#%�ก 1$2�#�7�.
)7/65/=�� 
-(
�.�(ก;$���'�$�'�(�8�/ <�./#'�$�2��#ก�*ก$�%��(&
�.43

  (5) �0!%**ก$�*#*���'.�/0
 (compression)
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ก$�%��(&
1$2'�(78
 4#�	D� /#54$/�6������( 
-(�;$<�.78
 /#'�$�<�Z6 
-(
;$�!"��.�(/#ก$�*#*���
'.�/0
 �2���<�.'�$�78
 �
�ก
( ก$�*#*��� �!"�ก$�
�'�$�'�('.�/0
 �2���!�)�3��2�I��#� �����4
$ก$��6( 
(upload) �;$���*ก$��6('.�/0
 %
)��*'.�/0
 (downloade) %
)!�)�3���4
$<�ก$�%��(&
1$2�#ก�.43 ก$�
*#*����$/$�C 
)*#*����w2$)�64��#��!"����I��$'�('.�/0
ก�7�. ����
)*#*����$/��643ก$��6(ก�7�.

�
�กก$�*#*���'.�/0
 �64��#��!"����I��$ 5�� ก$�'
��=6�(46$(�)�46$(��4��กK� %��ก��4��กK�%��(
ก$�>I;$ 4	Y#�#I
)
�'�$�78
 '.�54$/7�. �.�3
) 50 
$ก'�$���	/ �0!%**78
 ก�$88[ก�#�<=.*��	����� ���� 
/�ก
)7�.��*ก$���ก%**ก$�*#*���<�./$ก�#��:�%�6/#5:@1$2�#�#��:� ��6$�#�
)�;$7�.

ก$��'.$����*#����78
 4#�	D� 78
 1$23���  �$/$�C�;$7�.D�3<=.j$� �%4�  %
)>�8� %4�  j$� �%4�  
�0!%**ก$��'.$����78
 �;$���*4#�	D� (codec) /#�
$3/$��+$� �=6� /$��+$� MPEG, WMV, MOV �!"��.�

&� �*�W��ก������X�*�
(������ ������v��

ก$�����6�1$23��� %
)4#�	��?�  /#2�b�$ก$��36$(�6������(/$3$4�$� D�3��	�/
$ก3:5��	�/ก$�����6�ก�*
���I���!2
$��	ก �.43�5����(�����! 
�ก�)���(/$C-(3:5�	
	��
 �#��;$ก��*��5����(5�/2	4����  !N

:*�� %*6(�0!%**
ก$�����6�7�. 2 %** 5��

  (1) ก$�����6�%** linear �!"�ก$�����6��#�<=.�:!ก�@ ��$
��ก 5�� ก$�����6�
$ก4#�	D���! D�3�;$
��!/$��#3(�$/
;$��*�����( &6$��5����(�
6���! �36$(�.�3 2 �5����( �2����;$ก$�*���-ก��!�.�w
*�* 7!3�(��!
�!
6$�#����#3/74. ก$�����6�%**�#I �.�(��	�/
$ก�.������(7!
�
* 7/6�$/$�Cก�)D��'.$/7!�;$<��64�����O 7�.

 

   (7	"�$� 4.44)  ������+���ก	��,����2## linear

  (2) ก$�����6�%** non-linear �!"�ก$�����6��#�<=.�:!ก�@ <��)**�	
	��
 �$/$�C����6�%**'.$/
ก�)D��7!/$<�%�6
)�64�'�(�����(7�. 
:���6�'�(ก$�����6�%**�#I 
)<=.5�/2	4���� �!"��
�ก �;$<�.
�)�4ก<�ก$��;$($�/$ก !N

:*���.�(!v	*��	ก$��#�����/�3 ���/$<=.ก$�����6��)**�	
	��
ก��%
.4 D�3
�w2$)($�����6��64�*:55
 >-�(�$/$�C�;$��(7�.�#�*.$� ก����/$<=.ก$�����6�%** non-linear �2�$)%
)
�)�4ก 7/6��#356$<=.
6$3/$ก

ก$�����6�%** non-linear 7�.��*54$/�	3/ �����(
$ก�)�4ก<�ก$��;$($��.435�/2	4����  �4/��I(
�:!ก�@ �6$(O �#��64�<�Z6<=.�)**�	
	��
%�*��I(�	I� 7/646$
)�!"�ก
.�(C6$34#�	D� �5����(�'#3�>#�#
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(7	"�$� 4.45r1)  7	"
$��F��$�:�*�,#ก	��,���� �*
'��	 aspect
ratio 2##��-�+ �	19�ก2&�+��	 aspect ratio ก�,#:&�&x��$ก
��	��-�+ �"���)�*���	���ก,#1�7	"

(7	"�$� 4.45r2)  :���
$��F� 16:9 2��+0�7	"�*
'1� 4:3 
9*	2&�+��	2## letterbox 1�:�*7	"1�ก
*	+ 16:9 1��+ 9*	2&�+
��	2## pan & scan 7	"#	+��
�1�9�กd���:
*

(7	"�$� 4.45r3)  ก	�2&�+��	 aspect ratio 1	ก 4:3 �&x� 16:9 
)�7	"d*	': �"���2��+0�7	"�*
'1�2## wide screen 
(16:9 ���� 21:9) 9*	2&�+��	2## pillars 1�:�*7	")��,�
��
����� ��
��$������)�1�7	"1��&x��$�/	 9*	2&�+��	2## 
stretch  1�:�*7	"0���
� 2����3�1� 9*	2&�+��	2## zoom
1�:�*7	"�,���
����� 2��7	"��
�#�2����	+��+����7	" 
1�9�ก�,��	':&

ก� ���ก������X�������*�


ก$�����6�
;$��*1$2�#��# '-I��306ก�*54$/�0. !�)�*ก$�@  %
)��กK) '�(&0.����6��!"��;$5�Z �2�$)��ก
$ก

)=;$�$Z<�ก$�<=.D!�%ก�/5�/2	4����  ���� ก$�<=.�:!ก�@ ����6�<��.�(��0�	D� %
.4 &0.���3�(
)�.�(/#
54$/�0. ($�&
	��.$������.43 >-�(
)�;$<�.�'.$<
%�4�$( %
)�$/$�C���($���ก/$ 7�.��(ก�*%�45	�%
)
54$/�.�(ก$�'�(�
.$'�(($�7�. 54$/�0.��(ก
6$47�.%ก6

d'�I����ก$�&
	�D�3�4/

dก
.�(C6$34#�	D� %
)ก$�
��/:/1$2

d�)**�#'�(1$2 %
)ก$�
��%�( �($

d'�I����ก$�
;$��*1$2

d4	Y#<=.($�D!�%ก�/����6�

d��กK)2	�?K %
)ก$�!�)3:ก� <=.5;$���(D!�%ก�/����6� �2���<�.7�.($�?	
!¢�#��.�(ก$�
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(7	"�$� 4.46)  ก	��,����7	"'���� ���ก	��/	�,#7	" 1	ก7	"'���� ����
$��F��$�9�	'�/	:
* F�'�/	2�����	ก
�	��$'+ก,��	�F��+�����+ 2��#� (script) 1	ก�,J� )�*���F�F�'$ก	��,����)�*:�*7	"2����$'+
�$��$�
	��,�",�N���������+

  (1) ก$�D��'.�/0
1$2
$กก
.�(4#�	D� �'.$5�/2	4���� 

ก$�&
	�����4#�	��?� <�%�6
)5��I( 
)!�)ก�*�.434��C:�	*�#��!"�1$2 '.�54$/ ��#3( %
)5
	!�6$(O ��I(
�0!%**��$
��ก %
)�	
	��
 ��(��I� ก$���	�/�.�D5�(ก$�&
	� 
-(��	�/�.43ก$� ���#3/4��C:�	*��
6$��I�<�.2�.�/ 
�=6� ก$�C6$3D��1$2
$ก��! (capture) ก$�D�
�78
 4#�	D�
$กj$� ��	�ก  ������64354$/
;$ <���4ก
.�( 
(import file) ก$�5��
�ก (copy file) 78
 ��#3( %
)5
	!�6$(O �2����;$/$<=.�!"�w$ก��#3( w$ก1$2 �	�(�#��.�(
ก�)�;$<�'�I�����#I 7�.%ก6

dD����!4#�	D� (��!�)**�	
	��
 �)**��$
��ก) �#�C6$3
$กก
.�( �$
ก;$���=64(D���.43 log mode

dD�
�78
 1$2 78
 ��#3( (import file) ��I( 78
 4#�#D� 78
 ��#3(/>#�# 1$2ก�$8[ก�#����#3/74.�6$(�$ก 
1$2ก�$8[ก�#�/# alpha channel 1$2%** image sequence

d
���/4��/06'.�/0
�.43 folder

  (2) ก$�
;$��*1$2�36$(�3$* ����ก$���#3(5��

ก$��;$($�'�(ก$�
;$��*1$2 '�I�%�ก 5�� 5���
��ก1$2 ���� ��5�#��#�#��:�<�%�6
)=��� /$��#3(�.�3�6�ก��
<�.C0ก�.�( 7�.���I��$��(�$/*� (script) ����
;$��*���:ก$�@  (sequence) D�37/6<�6<
<��$3
)��#3�!
#ก36�3
����O �2���<�.7�.�����(�$4��I(%�6�.�
�
* '�I�����#I ��#3ก46$ rough cut ���� 
;$��*1$2�36$(�3$* �5����(/���#�<=.
<�ก$�5���
��ก1$2 %
)ก$�
;$��*1$2 �=6�

dก$���.$( sequence �2����![� ��.� timeline

dก$��2	�/ 
* track <� timeline
dก$��
6�1$2 (play) ก$�ก;$���-3ก�
	ก �;$%��6(=#I<� timeline (mark /clear)
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dก$��
��ก �)*: track �2���4$(1$2
dก$��
6�1$2-3.��1$2 !ก�	 %
)�
$3�!z�
dก$��
�����;$%��6( %**�)*:�4
$ %**�8�/

   (3) ก$�
;$��*1$2�36$(
)��#3� (transition effect)

($��6�
$ก rough cut 5�� ก$�2	
$�@$54$/�6������('�(1$2 �#
) segment 2	
$�@$54$/�6������( 
�)�46$( segment �.43ก$� 
�-�2	�/ ��4-�.$3 '�( segment ก$�<�65;$���( effect �6$( �=6� fade dissolve <�
:��#�
�.�(ก$� �2���<�./#ก$��!
#�3�1$2 �����=���/�6�1$2%**�:6/�4
 �	�(�#��.�(�;$<�($�����6�1$2'�I��#I 7�.%ก6

dก$�<=.5;$���(�6$(O �ก#�34ก�* trim mode
dก$�4$(5;$���( effect �)�46$( segment
dก$��
����
:� trim *� timeline
dก$�!��*���I��$<� segment

  (4) ก$�4$(5;$���(�ก#�34ก�*��5�	52	�?K (effect)

��5�	52	�?K �!"��64���-�( �#��;$<�.($��0�6$��<
'-I� D�3�$/$�C�;$/$<=. 7�. 2 �;$%��6(5�� %��ก
��(
:���3�6��)�46$( segment �2���<�.ก$��!
#�3�1$2 �0�6$��<
�����:6/�4
 %
) 4$(
(<� segment �2���
!��*�!
#�3�1$2 �=6� !��*'�$� !��*54$/D!�6( %ก.�# �!"��.�

dก$�<�6 segment effect
dก$�<�6 transition effect
dก$��'.$D�/�%ก.7' effect %
) ก$�ก;$��� keyframe
dก$� render effect (blur, color, flip-flop, resize, reverse, warp, etc.)

  (5) ก$��;$7���	I
 (title) %
) ��4���(��� (text)

��4���(��� %
)�0!ก�$8[ก �!"��	�(
;$�!"� �#�
)�;$/$<=.!�)ก�*($�4#�	D� �2���<=.�Y	*$31$2 �����ก%�6(
<�.�0�43($/ ��ก
$ก�#I 3�(�;$��4���(��� %
)ก�$8[ก/$<=.<�($� 7���	I
 >-�(/# 2 !�)�1� 5�� roll title <=.�;$���*
%��(�$3=����#/($���.$(%
)&0.���*��:� �.$3�����( (credit) %
) craw title �;$���*%��ก�.$�
6$('�(�8�/1$2
�2���*�ก'.�/0
�6$(O

dก$�<=.�5����(/�� tool, grid, snap
dก$���.$(��4���(��� �0!ก�$8[ก %
)!��*5:@�/*��	 �# �($ '�*
dก$�*���-ก�0!%**74.<=.>I;$
dก$���.$( roll title
dก$���.$( craw title

  (6) ก$�<�6��#3(20� ��#3(����# ��#3(!�)ก�*
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��#3(�#�<=.<�($�����6�4#�	D� �64�<�Z6
)/#<=.�306 3 !�)�1� 5�� ��#3(20� ������#3(2$กK  (dialoge / voice)
��#3(����# (music / midi) %
)��#3(!�)ก�*�6$(O ������#3(��8�8ก�  (sound effect) D�3�$

)*���-ก�� 
�������#3//$
$ก�#����� �/���7�.5�*%
)
��4$(��(�;$%��6(%
.4 
-(�;$ก$�&�/%���ก��#3(��
6$��I� D�3!��*
�)��*��ZZ$@��#3(%�6
)%���ก <�.���5
.�( ��/$)�/ C0ก
�(�4) �$
/#ก$�%�6(��#3(�.43 �#54�7
�>��  
(equalizer: EQ) �2���!��*<�.7�.5:@1$2��#3(�$/�#��.�(ก$� �5����(/���ก#�34ก�*ก$�&
	�%
)54*5:/��#3(

dก$�<=.�5����(/�� audio tool
dก$��
��ก=6�(��ZZ$@�'.$ %
)!��*�)��*��ZZ$@
dก$�*���-ก��#3(
dก$�!��* volume %
) pan
dก$�!��* audio gain
dก$�&�/��ZZ$@��#3( ���� ก$�/	ก� ��#3(
dก$�!��*5:@1$2��#3(�.43 audio equalizer

  (7) ก$�%ก.�#

<�ก$�C6$3�;$ C-(%/.
)/#ก$�54*5:/�36$(�#%
.4 54$/&	��2#I3������( %�(%
)�# �$
�ก	�'-I�7�. ก$�%ก.�#
<��)�46$(����6� 
-(/#54$/
;$�!"� %
)�;$5�Z ก$���4
��*�#<��*�I�(�.� �$/$�C��(�ก�7�.�.43�$ ����
4	�5�$)� 
$ก scope �/���7�.&
��:! %
.4
-(<=.�5����(/���#��ก#�34'.�(ก�*ก$�%ก.�# 7�.%ก6

dก$��'.$D�/��# %
)ก$�<=.�5����(/��%ก.�#
dก$�4	�5�$)� �# %�(
dก$�!��*%ก.���D�/��	 balance, contrast, white, black,
d!��*�#�)�46$(w$ก

  (8) ก$��;$ compose %
) animation

ก$��;$ composition %
) animation �2���<�.($��6$��<
 ��5�	5��
6$�#I !ก�	%
.4�;$D�3D!�%ก�/���� 
%
.4�;$�'.$/$ �0
)��#3*�.�3ก46$

dก$��;$ chroma key
dก$��;$ก�$8[ก alpha channel
dก$��;$ก�$8[ก animation

  (9) ก$�
���ก�* %
)*���-ก($�'�I��:��.$3

�/���ก$�����6�����
�	I� ก���
��'�I�����:��.$3 5�� *���-ก
(<��0!%** (file format) �#�
)�;$7!<=.�6�
7! �=6� *���-ก
(��! ���� *���-ก
(78
 8�� %/��6$(O '-I��306ก�*
:�!�)�(5 �#��.�(ก$��;$7!<=.

dก$����#3/ timeline ก6��*���-ก
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dก$�*���-ก($�
(��!
dก$�*���-ก78
 ($�<��0!%**�6$(O �=6� Quick Time, AVI, WMV

(10) ก$�
��ก$�'.�/0
 %
)ก$�3.$378
 ($�'.$/�)**

�/���($�7�.����
�	I�%
.4 �$
/#54$/
;$�!"��.�(
���ก�*�;$��('.�/0
 (backup) *���-ก�.�w*�*($� 
*���-ก78
 D5�(ก$� (54�*���-ก�:ก'�I���� <��)�46$(����6�) �
��
�
*78
 ($�*$(�64��	I(7! ��I(�#I 
�2���ก$��;$78
 D5�(ก$��ก6$ ก
�*/$%ก.7'7�.<�1$3�
�(

a&��ก������X�*�
����a�

�(5 !�)ก�*'�(D!�%ก�/

(7	"�$� 4.47)  F&�2ก�� Sony Vegas �	�	�9�,����:�*�,J+
7	"2����$'+ �,ก.��ก	��/	+	��&x��,J� ��+�,#��##��$'+ 
digital surround 5.1 '���,#��&2##:���ก�	�cก :�*��	ก
��	' ���� Photoshop ��,#��(�ก	���*	+�����(�7	"��+
��	'&���7� �,J+ VCD, SVCD, DVD 2�� ก	���*	+
$��F�
0�	�����������3� (video streaming �/	��,#�
3#:d��)

Sony Vegas /#54$/�$/$�C�
$3�.$� %
)�!"��#��	3/'�(&0.<=. �;$<�.D!�%ก�/�#I /#D5�(��.$(%
)
�(5 !�)ก�*�#�(6$3�6�ก$�<=. 7/6>�*>.��
��ก	�7! ก6����	�/<=.($� &0.<=.
)�.�(�'.$<
�64��6$(O '�(D!�%ก�/
>-�(/#�64��
�กO 8 �64� ��(�#I

  (1) %C*�5����(/�� (toolbar) �ก�*5;$���(�6$(O �#�C0ก��#3ก<=.*6�3 �=6� �![�-![�%89/($� (Open/ Close) 
�;$1$2>.�� 
$( (Cross Fade) %
)5;$���(����O

  (2) %C*%��(�4
$ (time display) <=.%��(�;$%��6(�4
$�#� ��4=#I (cursor) *���.��4
$ (timeline) �0!%**
'�(��4�
'�4
$  5�� =��4D/(:�$�#:4	�$�#:�8�/ (HH:MM:SS:ff)

  (3) ��.��4
$ (timeline) C���!"��64��;$5�Z'�(D!�%ก�/ �;$��.$�#�%��(5
	!�6$(O �=6� 5
	!1$24#�	D�
5
	!��#3( %
)1$2�	�( (video clip, sound clip, image) ก$�����6�($�%�6
)($� �$
/# timeline /#7�.�
$3��.� 
��6437/.*�����*� timeline �
��ก<�.%��(7�.�
$3/$��$ (5
	ก�/$� !:�/'4$ �#�%C*7/.*�����) �=6� �4
$ 
=��4D/(:�$�#:4	�$�# (00:00:00) �8�/ (�
��ก�)** PAL, NTSC, Film) timeline %*6(��ก�!"� 2 !�)�1� ��#3ก46$
�6�( ���� %���ก (track) 5��

3.1) video track

5�� �6�(1$2�#�%��('.�/0
1$24#�	D� �4/��I(%��(��Z
�กK@ ��5�	51$22	�?K (effect) �6$(O D�3�#� %�6
)
%���ก 
)4$(5
	!1$2<�=64(�4
$��#34ก��7�.�2#3(��-�(5
	! %
)�/���5
	ก���(�
6� (play) D!�%ก�/
)�
6�1$2
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%
)��#3(<�
:��#��5�� �>�� 4$(�306<�
:���(ก�� �=6� ���(5
	ก play (
:��#�4$(�5�� �>�� ) �#��4
$ 00:00:01:00 
1$2%
)��#3( ก�
)C0ก�
6��#��4
$2�.�/ก��

<�%���ก1$2  !�)ก�*�.43�64���4'�(%���ก (header track) �!"�!:�/�5����(/��54*5:/ (%C*�.$�'4$/��
4$(�/$� *�!:�/ �2����05;$�Y	*$3 5
	ก�/$� !:�/'$4 �2�����#3ก<=.5;$���() 7�.%ก6

d�2	�/ 5��
�ก 
* %���ก (insert, duplicate, delete track)

d<�6 
* 5;$���( 54*5:/%���ก 5�� (�%��(&
%���ก (mute) <�6�)��* composite level, <�6ก�$8[ก>.��

$(�# (fade to color)

d�/$3�
'
;$��*�#�'�(%���ก (track number) =���%���ก (track name)

d!:�/3ก�
	ก1$2/�4 (bypass motion blur) �:ก1$2<�%���ก��I�

d!:�/5;$���(<�.4��C:�:ก=�	�*�%���ก��I� �5
����7�4%**��#34ก�� (track motion) >-�(%�ก�6$(
$ก5;$���( 
event pan/crop >-�(
)ก�)�;$�w2$)4��C:�#��
��ก

d!:�/5;$���(<�.4��C:�:ก=�	�*�%���ก��I� �
6�ก�$8[ก�5
����7�4 (video event FX) >-�(%�ก�6$(
$ก5;$���( 
event FX... >-�(
)ก�)�;$�w2$)4��C:�#��
��ก

d!:�/ automation settings !:�/54*5:/5;$���(���D�/��	

d!:�/ �.$/4��C:�:ก=�	�*�%���ก��I��
6���ก�$(
� preview (mute)

d!:�/ <�.4��C:�:ก=	I�*�%���ก��I���6$��I� �
6� (solo)

d!:�/!��*��#3(��( �*$ (voloume level) ��643�!"� %

d!:�/�
��กD�/�%��(&
1$24#�	D�<�%���ก��I� (compositing mode) /#<�.�
��ก�
$3D�/� �=6� 
difference squared (56$ default) multiply (mask), source alpha, screen, overlay, hard light, lighten, darken �!"��.�

�#���44��C:1$2 
)%��(!:�/
����.$( effect (�306�6���.$3�:�'�(%�64��C:=	I�($� 5
	ก�/$� !:�/'4$ �2����0
5;$�Y	*$3) 7�.%ก6 !:�/ event pan/crop %
)!:�/ event FX �/���5
	ก�#� 2 !:�/�#I 
)/#��.$�6$(5;$���(�6$(O /$ก/$3
<�.�
��ก �2����
��กก�$8[ก�5
����7�4<�.%ก678
 1$2��
6$��I�

3.2) audio track

5�� �6�(��#3(�#�%��('.�/0
78
 ��#3( �4/��I(%��(
�กK@)'�(��.���#3( ก$�!��*5:@�/*��	'�(��#3( /#
!:�/54*5:/�64/ก�* video track %�6/#!:�/2	�?K'-I�/$ ��ก
$ก!:�/ volume %
.4ก�3�(/#!:�/ pan ��#3(>.$3 ก
$( '4$

  (4) %C*54*5:/ (control bar) %��(!:�/54*5:/<�ก$��
6� (play) 1$2%
)��#3(%**!ก�	 �#�4$(�306*�
timeline �64�54*5:/ก$��
6� rate: <=.54*5:/ก$��
6�%**=.$�������4

  (5) ��.$�6$(�5����(/�����*��:� (tool option) �!"��#��4/�5����(���*��:�ก$��;$($�'�(D!�%ก�/ 
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!�)ก�*�.43

d��.$�6$(5.��$78
  (Explorer)

d�5����(/�����(ก�$8[ก%
)���(�5
����7�4<�.%ก61$2%
)��#3(*� timeline (Media Generators)

dก
6�(*��
:78
 ($��#��ก#�34'.�(��I(�/� <�78
 ($�D5�(ก$� (Project Media) >-�(D!�%ก�/
)
�
;$
��.��$(�C$��#��306 (path) '�(78
 ��
6$��I� <�j$� ��	�ก  �/����![�78
 ($�D5�(ก$�

d��.$�6$(*��
:7�5��5;$���(�!
#�3�w$ก (Transitions)

d��.$�6$(*��
:7�5��5;$���(�ก#�34ก�* effect �6$(O (Video FX)

(6) ��.$�6$(54*5:/ %
)&�/��#3( (mixer console) !�)ก�*�.43!:�/�
����54$/��( �*$ (volume) '�(
��#3('�(%�6
) track �
��
��
��ก<�6ก�$8[ก��#3(%**�6$(O

  (7) ��.$�6$(%��(&
($�<�D5�(ก$� (Video Preview) !�)ก�*�.43 ��.$
�%��(1$2 !:�/54*5:/
ก$��%��(1$2 (�64�*�'�(��.$�6$( ��#3ก5;$���(�6$(O �.43ก$�5
	ก�/$� ) %
)%C*%��(�C$�) (�64�
6$(
'�(��.$��.$�6$()

7.1) !:�/%��(�$3
)��#3� 5:@�/*��	�6$(O '�(78
 1$2 (Project Properties)

%��(�$3
)��#3��.43%&6�%��* (tab) �ก#�34ก�* 1$2 (video) ��#3( (audio) /$��$7/.*�����*� timeline
(ruler) !�)4��	'.�/0
�ก#�34ก�*78
 5
	! (summary) %
) ก$�ก;$���5:@�/*��	<�.�!"�>#�#��#3( (audio CD)

Video tab %��('.�/0
��	/ (original) '�(78
 5
	!�#��;$�'.$/$<� timeline �����.�(ก$�3��3�� 56$!ก�	 
�#�D!�%ก�/
��<�. (default) �����.�(ก$�%ก.7' (edit) '.�/0
�ก#�34ก�*

d�0!%**78
 4#�	D����D�/��	 (template) /#<�.�
��ก�
$3�0!%** 5�� NTSC, PAL, HDV, HD-TV,
HD-DVD '-I��306ก�*54$/�.�(ก$� output '�(78
 4#�	D� 46$�.�(ก$��;$7!�
6�ก�*�5����(�
6��)**<� ����
78
 5
	!�#��;$�'.$/$<� timeline C6$3�.4356$ fps ��6$<� �$ก�
��ก7/6��(ก�� �$
�;$<�.1$2�4
$ play 
)�)�:�

d54$/ก4.$( (width) 54$/�0( (height) 
;$��*�
�3��  (field order) ����$�64�ก4.$(:�0( '�(�8�/1$2�#�
�;$/$4$(*� timeline (pixel aspect ratio) �
��ก<�.��/$)�/�$/����$�64��8�/1$2 �#�%��(*� video preview
5�� ����$�64� ก4.$(�0(��6$ก�� (1.000 Square) NTSC DV, NTSC DV Widescreen, PAL DV, PAL DV
Widescreen, HDV 1080 �64� Output rotation �/$3C-( �.�(ก$�<�.1$24#�	D�%��(&
!ก�	 ������#3(�;$/:/�#�
ก;$��� (0, 90, 180 �(?$)

dก;$�������$�64��#��.�(ก$�<�.%��(��ก*�
�1$2 �/���($�����6�����
�	I�%
.4 (frame rate) �
��ก 
PAL, NTSC, Film, multimedia file

dก;$����0!%**'�(
:�1$2 (8 bit, 32 bit) 3	�(ก;$���56$�0(78
 1$2
)/#'�$�<�Z6
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dก;$����
��ก�0!%**ก$�����6��
#3�%** 
linear ���� digital (composting gamma) �!"� 
linear ���� video

d�
��ก5:@1$278
 4#�	D��/���
���ก�*
(
�	�ก  (full-resolution rendering quality) /#<�.
�
��ก 4 �)��*5:@1$2 5�� �#�#��:�7!
�C-(%36�:� 
(best, good, preview, draf) �$ก���(�4/%���ก
78
  (rendering) %**����*54��
��ก draft %�6
�/����.�(ก$����(�4/%���ก78
 
�	(
(%&6� DVD 
54��
��ก best

d5:@1$2ก$��5
����7�4'�(1$24#�	D�*�

�1$2 �
��ก�0!%**�#��.�(ก$� /#<�.�
��ก 3 %** 
5�� gaussian, pyramid, box

d5:@1$2ก$�%��(&
1$2*���.$
�%** 
interace /#<�.�
��ก 3 �)** 5�� non (7/6�.�(ก$�), 
blend fields, interpolate fields

d%��(�C$��#��ก�*78
 ����*�4/%���ก 
(pre-rendered files folder) !ก�	D!�%ก�/
)�ก�*
74.�#� C:\Documents and Settings \Administrator\
Application Data\Sony\Vegas\5.0\ &0.<=.54�
�
��ก�C$��#��ก�*!�)�1��#I 74.�#� folder �#��)*:
74.��I(%�6��	�/D5�(ก$� �2���<�.(6$3�6�ก$�5.��$ 
%
)
���ก�*�;$��(78
  D�35
	ก�/$� �#�!:�/ 
Browse...

dFree storage space in selected �/$3C-( 
2�I��#�46$(<�j$� ��	�ก �;$���*78
 D5�(($� 7/6
54�<�.��
���.�3�ก	�7!

dก$�ก;$���56$�6$(O <� video tab ��I(
�/� C.$�.�(ก$�<�.�ก�*�!"�56$/$��+$� �;$���*
ก$�����6�4#�	D�<�5��I(�6�7! (new project) <�.
5
	ก�
��ก (�5����(�/$3C0ก) <�ก
6�( check box

(7	"�$� 4.48)  �,
�'�	+�,����+	�7	"
$��F�
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Audio tab %��('.�/0
78
 5
	!��#3( �#��;$�'.$/$4$(<� timeline >-�(
)5(56$��	/ (default) ����!��*
%ก.7' <�.��/$)�/ก�*5
	!78
 ���� �����.�(ก$�5:@1$2�#��#�#��:�������(�4/%���ก78
  (rendering)

dD�/���#3(�.�(ก$� (master bus mode) /#<�.�
��ก 2 D�/� 5�� stereo ก�* dolly digital surround 5.1 
56$ sample rate �;$���* DVD 7/6�.�3ก46$ 44,100 Hz. 56$5:@1$254$/
-ก'�(��#3( (bit depth) �
��ก 8 bit, 16 
bit, 24 bit 56$�0(5:@1$2��#3(
)�# %�6
)�;$<�.78
 ��#3(/#'�$�<�Z6�$/7!�.43 56$ resample /#<�.�
��ก 3 
�)��* 5�� preview, good, best

dก$�ก;$���56$�6$(O <� audio tab ��I(�/� C0ก
��74.�#� C:\Documents and Settings\Administrator\My 
Documents C.$�.�(ก$��!
#�3��C$��#��ก�* 5
	ก�#�!:�/ browse... �64�56$/$��+$��6$(O �ก#�34ก�*��#3(�$ก�.�(ก$�
<=.56$�#I �;$���*ก$�����6���#3(<�5��I(�6�7! (new project) <�.5
	ก�
��ก (�5����(�/$3C0ก) <�ก
6�( check box

ruler tab D!�%ก�/ 
)ก;$���56$/$��+$��0!%**'�(7/.*����� '�( timeline �!"� absolute frames 
5�� *�ก
;$�4��8�/'�(78
 5
	!�#��;$�'.$/$4$(*� timeline 4	?4ก���#3( �$/$�C�
��ก�!
#�3�56$<�.��/$)�/
5�� �
��ก�!"��4
$ 
;$�4��8�/�6�4	�$�# %
)56$����O 7�.�$/�.�(ก$�

summary tab �!"�+$�'.�/0
�ก�*!�)4��	'�(78
 4#�	D�'�(D5�(ก$� �)*:��4�����( (title) &0.��.$(���5 
($� (artist) 4	?4ก���#3( (engineer) 
	'�	�Y	� (copyright) %
)'.�/0
����O (comment)

7.2) !:�/%��(ก$��
6�1$2���/
� (preview video on external monitor) �;$���*
�1$2
�64�'3$3 (
�1$2�#���() �!"�!:�/!�)�1� ondoff (5
	ก �
��ก 5
	ก>I;$ 3ก�
	ก) D�3/#<�.�
��ก�#2�I��
�( 46$
)
�
��ก%**<� (5
	ก'4$�#�!:�/ preview) �
��ก black, white, default

7.3) !:�/<�65;$���(ก�$8[ก�5
����7�4 (Video output FX) C.$�
��ก<�65;$���(ก�$8[ก�5
����7�4 
%**<� 
)/#&
�6�78
 1$25
	!��I���I(%���ก /#&
��6$ก�*5
	ก�
��ก5;$���(�#�!:�/ Track FX <� timeline

7.4) !:�/ split screen view <�.�
��ก FX bypassed

7.5) !:�/%��(����64� 5:@1$2 %
)'�$�1$2 <�ก$��
6�1$2

�)��*5:@1$2 /#<�.�
��ก 4 �)��* 5�� draft, preview, good, best �64�'�$�1$2
�%��(&
 (preview 
monitor) /#<�.�
��ก 4 '�$� 5�� auto, full, half, quarter D!�%ก�/��I(56$!ก�	74.�#�5:@1$2 �)��* Preview 
(Auto) 5��1$2�#�%��(
)!��*'�$�7!ก��*��.$�6$( preview

7.6) !:�/�
��ก�#*�
�1$2 (overlays) 7/6/#&
�6�5;$���(�4/%���ก1$2 (render) 
)!�$กv�w2$)
*�
�1$2 preview ��6$��I�

d<�.%��(��.� grid *�
�1$2

d<�.%��(��.�ก��*1$2 safe areas *�
�1$2 ��.��#I/# 2 =�I� =�I���ก�:� %��('�*�'�'�(1$2�#�
)
7!!�$กv*�
�1$2<��5����(��*�#4# �64�=�I�<� %��('�*�'�'�('.�54$/ 5;$�Y	*$3 D
Dก %
)ก�$8[ก����O
7/654�4$(��ก��ก�'���.�!�)=�I�<�
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d�
��ก�0�#4��C:*�
�1$2 blue, red, green, alpha, grayscale

7.7) !:�/5��
�ก1$2 preview 74.<���64354$/
;$=��45�$4 (clipboard) !:�/C��7! 
���ก�*78
 
<� clipboard �!"�78
 5
	!1$2�	�(

7.8) %C*%��(�C$�)78
 1$2 (�64�
6$(
�1$2 preview) %��('�$�78
 

56$�6$(O �#�!�$กv /$
$กก$�ก;$���54$/�.�(ก$�2	�?K'�( �
.$'�(&0.��.$(D5�(ก$� 
$ก�/�0 File /
preference %
.4ก;$���56$�6$(O *� Video tab <���.$�6$( Project Properties

  (8) %C*%��(�C$�)1$2�6$(O '�(D!�%ก�/ %
)��643�ก�*'.�/0


ก����d��a���ก��-��X (new project)

  (1) ก$���I(56$ <�.��/$)ก�*ก$�<=.($�

�����(
$ก�)**78
 4#�	D� /#�0!%**�
$3/$��+$� ก$�<=.($�D!�%ก�/����6�4#�	D� 
-(�.�(��I(56$<�.
��/$)ก�*�)**ก$�%2�61$2 ��I(�)**�#4# %
)�5����(�6$�>#�# �#4#�# >-�(<�!�)��?7�3 <=.�)** PAL 25.000 fps

�� � D ! � % ก �/  5 
	 ก �#� �/ �0  F i l e  >  
Properties... !�$กv��.$�6$( Project Properties 
�#�=6�( Template �
��ก56$ PAL DV (720x576, 
25.000 fps) %
)ก�@#�.�(ก$�%��(&
 
�1$2 
4:3 �
��ก Pixel aspect ratio �!"� 1.0926 (PAL 
DV) C.$�.�(ก$�%��(&

�1$2 ����$�64� 16:9 
<�.�
��ก Pixel aspect ratio �!"� 1.4568 (PAL DV 
Widescreen)

(7	"�$� 4.49r1) ก/	�����	������*�)�*2ก�F��+ก	�)���

  (2) ��I(�.�(�ก�*'.�/0
<�j$� ��	�ก 

D5�(ก$���-�(O /#78
 '.�/0
 �#�C0ก��#3ก�;$7!<=. ����4$(*���.� timeline 
;$�4�/$ก 78
 ��
6$��I�
D!�%ก�/ 
)
(�)�*#3�
�
;$�#��306'�(78
 ��
6$��I� 74.<� ��.$�6$(�5����(/�� project media �![�78
 �ก6$�:ก5��I( 
D!�%ก�/
)D�
�78
 �#��53C0ก4$(*� timeline %
.4 �$ก78
 ��
6$��I� C0ก
* �����!
#�3�=��� D!�%ก�/ก�
)
�$78
 ��
6$��I�7/62* ��(��I� ก$���I(=��� folder %
) =���78
  54�
�����=��� %
)�#��306<�.%�6��� ก6���;$7!
4$(*� timeline
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��4�36$( =��� folder file

D: 7��8¢�#��;$($�'�(D!�%ก�/

\vdo_edit =���D8
 ����  �#��ก�*78
 �:ก=�	�<�D5�(ก$� �ก�*78
 D5�(ก$� (*.veg) 74.�#�
�#� �
��
�78
 ��ก�$�����O !�)ก�*D5�(ก$� �=6� document

\vdo_edit\ clip_image\... �ก�*78
 1$2�	�(
$กก
.�( digital camera ����
$ก scanner ����78
 
ก�$8[ก
$กD!�%ก�/�ก%�6(1$2 �=6� *.jpg  *.png  *.bmp

\vdo_edit\ clip_vdo\... �ก�*78
 5
	!4#�	D��:ก=�	� �#�D�
� (capture) 
$กก
.�( miniDV video
camera %
)78
 4#�	D� 
$ก memory flash '�(ก
.�( digital video camera
�
��
�78
  �#� download 
$ก�#����� 78
 �#��;$
$กD!�%ก�/ก�$8[ก �=6�
78
  *.mpg  *.dat  *.voc  *.avi

\vdo_edit\ clip_soundFX\... 78
 ��#3(!�)ก�* (sound effect) ��#3(2	�?K �=6� ��#3(89$&6$ !²� ]��ก
%ก.4%�ก /.$�.�( �C78 ��#3(3�;$��.$<��I;$ �
� �=6� *.avi  *.mp3  *.wav
*.mov *.mpg *.rm

\vdo_edit\ clip_music\... 78
 ��#3(����#�:ก=�	� �#��;$/$
$ก�#����� ������.$('-I��6$(�$ก �=6� *.mp3
 *.wma  *.wav

\vdo_edit\ clip_voice\... 78
 ��#3(*��3$3 ������#3(20� �#��ก%�6(��#3(/$��#3*�.�3%
.4 
$ก
D!�%ก�/����ก�7�. ����
)�;$/$�ก%�6(��#3(�.43 vegas ก�7�. �=6� *.mp3 
*.wma  *.wav

\vdo_edit\ graphics-design\... 78
 
$กD!�%ก�/�ก%�6(1$2 
$กD!�%ก�/ Photoshop ����
$ก
D!�%ก�/���� �#�
;$�!"�  �=6� 78
  *.psd  *.ai

\vdo_edit\ master\... �#��ก�*78
 �4/%���ก%
.4 (rendering file)  �=6� *.avi *.wav *.mp3 *.wmv
*.mpg  *.mp4

�.�('.�/0
��(ก
6$4 �$
�2	�/��	/ ����7/6
;$�!"��.�(/#ก�7�. '-I��30654$/��/$)�/<�ก$���.$(($� ก$�
�����
�.�(�ก�*'.�/0
�#��!"�����64� �;$<�.�ก	�54$/(6$3%
)7/6��*�� �/����.�(%ก.7'($�<�1$3�
�(

�$ก
;$�!"�
*78
 *� timeline �	I( ก�54��'.$7!
*78
 <� project media �.43 �2���D!�%ก�/
)7�.
7/6��#3�4
$ D�
�78
 ��
6$��I��'.$7!<� timeline ����5�3%
.(�����46$ �$78
 ��
6$��I�7/62* 
)<�.D!�%ก�/
5.��$<�. (replace) ����
)3ก�
	ก7/6��<
 (ignore)

%
)�/����.�(ก$�
���ก�*78
 D5�(ก$� (*.veg) ก�
)�.�(�ก�*78
 �:ก78
 <� folder �=6� D:\vdo_edit\*.* 
(�:ก78
  �:กD8
 ����  �$/D5�(��.$(��	/<�j$� ��	�ก )
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  (3) ก$�D�
�78
 4#�	D�
$กก
.�( (capture video file)

ก�)*4�ก$�%�ก�:�'�(ก$��;$4#�	D� 5�� ก$�D�
�1$2
$ก
.�(C6$31$24#�	D� /$�ก�*74.<��.�('.�/0
 
�=6� \vdo_edit\ clip_vdo\... �2�����;$7!����6��6�7! 78
 ��
6$�#I *$(�#��#3ก46$ footage file

ก6����	�/
�*1$2
$กก
.�(C6$34#�	D� 
)�.�(���#3/ก
.�(<�.��#3*�.�3 ��#3*�$3��ZZ$@1$2 ��ก
$ก
��4ก
.�( (&6$��$3 fire wire ���� �$3 USB2.0) %
.4�![�D!�%ก�/ ��#3ก5;$���( capture ��
�ก46$78
 
)C0ก
D�
�
��/�/.4� DV

C.$�!"�78
 �#�C0ก*��
:�306<�j$� ��	�ก '�(��4ก
.�( ก�3	�((6$3�6�ก$�D�
�1$2 7/6�.�(<=.5;$���( capture 
%�6�36$(<� �2#3(%�6���( copy file &6$��$3 USB 2.0 �����$3 fire wire 1394 ก�7�.

C.$�!"�78
 �#�C0ก
���ก�*<� ��64354$/
;$%8�= (flash memory) �=6� SD card, Memory stick, Compact 
Flash card, MMC memory card ���� *���-ก<�%&��	�ก  �2#3(�;$ก$� ���
6$��I�/$��#3*�'.$ก�*=6�(�6��'.$
5�/2	4����  %
.4���( copy file ก�
)7�.78
 �$/�#��.�(ก$�

ก������X�����a����#���d�

  (1) �
�(
$ก���#3/78
 '.�/0
�6$(O 
<�D8
 ����  2�.�/�#�
)�;$7!����6�7�.��#3*�.�3
%
.4 ���#3/D!�%ก�/����6� ���D!�%ก�/ Sony 
Vegas

��.$(78
 D5�(ก$�<�/6 2�.�/��I(56$��	�/
�.� 5
	ก�/$� �#��/�0 File > Properties« 
)
!�$กv��.$�6$( Project Properties �#� Video tab 
�
��ก Template �!"� PAL DV Widescreen 
�
��ก Frame rate �!"� 25.000 (PAL)

(7	"�$� 4.49r2) ก/	�����	������*�)�*2ก�F��+ก	�)���

D�
�78
 ��4�36$( 7�.�#� http://www.truexpert.info/information/cm2111/vdo_edit/clip_vdo_edit.zip
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  (2) 4$(%C*78
 1$2%
)��#3(*� timeline

2.1) 5
	ก�#� Explorer [1]7!�#�D8
 ���� �#��ก�*78
 1$2%
)��#3(

2.2) <=.�/$� 
�*
$ก78
  
(7!4$(�#���.� timeline [2] 
$ก��4�36$( 
$ก78
 1$24#�	D� 4$(�#�
�;$%��6( a1da2, b1db4  %
)
$ก78
 ��#3( 4$(�#��;$%��6( c1dc2, c3 78
 4#�	D� b2db4 
)/#%���ก��#3(�	�/$
�.43 (5���;$%��6( c2)  D!�%ก�/
)%��ก�2	�/%���ก��#3(<�.���D�/��	 4��C:78
 1$2 %
)78
 ��#3( �$/$�C
<=.�/$� 
�*
$ก�!
#�3�
:�4$(<��;$%��6(�#��.�(ก$�7�.

�$ก7/6�.�(ก$���#3(�#��	�/$ก�*78
 4#�	D� �;$7�. 2 4	Y# 5�� 5
	ก'4$�/$� �#�%���ก1$2 ��#3ก�/�05;$���(
�� 
�
��ก5;$���( Group \ Clear ���� <Ctrl> + <U> �2���%3ก%���ก��#3(��ก
$ก%���ก1$2 
$ก��I�
-(5
	ก�
��ก%���ก
��#3( %
.4���( Delete  4	Y#�#���( <=.�/$� 
�*��.���#3( (�#89$) *�	�4@'�**�'�(%���ก��#3( ��(�ก�5;$�Y	*$3
�/$�  �Gain is .0 dB� %
.4
$ก
(<�.�:�'�*
6$('�(%���ก

2.3) 4$(��.��5�� �>��  <��;$%��6(�#��.�(ก$�
)����*ก$��
6�%���ก1$2%
)%���ก��#3( *�
timeline %
.45
	ก�#�!:�/�$/��
#�3/ play [3]

  (3) �.�(ก$�!��*'�$��8�/1$24#�	D� 
$ก����$�64� 4:3 <�.���/�8�/ 16:9 ���:ก$�@ �=6��#I �$

�ก	�'-I�*6�3 �2�$)'$�ก$�4$(%&�<�ก$�C6$31$2 ก�* 78
 ($�4#�	D� 5�� ����$�64��#�%�ก�6$(ก�� ����
$ก
ก$��;$78
 4#�	D�
$ก�#�����/$%��ก

3.1) 5
	ก�/$� �#���Z�0! Event Pan/Crop« [1] (��(�;$%��6(%C*1$24#�	D� b1) �2���!��*
'�$��8�/1$2 ����'3�*3.$3�;$%��6(�
�3�� '�(%���ก*� ก�*%���ก
6$( <�.��(ก��
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3.2) ��.$�6$( Event Pan/Crop [2] ก6��<=.�/$� 
�*�#�!:�/ handle (8 
:� 
.�/�8�/1$2) 54�5
	ก
�/$� �
��ก 3ก�
	ก5;$���(!
� Lock Aspect Ratio %
) 3ก�
	ก5;$���(!
� Size About Center �#��306�.$�>.$3/��
'�(ก��*��.$�6$( Event Pan\Crop 
$ก��I� 
�(����*�
6�78
 1$2%
)��#3(

  (4) <�65;$���(ก�$8[ก�
���d
$( ���� �8� <�.%ก6%C*1$24#�	D� %
)%C*��#3( (5;$���( fade / cross fade)

ก$�5������:ก$�@  '�(1$24#�	D� 2 ���:ก$�@  �;$7�. 2 4	Y# 5�� ก$��;$%C*1$2���:ก$�@ ��I(��(�6�=�ก��
(cut) ก�* ก$��8�1$2 (fade) 5;$���( 5�� <=.ก�*���:ก$�@ �#��6������( �306<�w$ก��#34ก�� �4
$��#34ก�� �=6� 1$2
ก$�����$ก��'�(��4
)5� �64�5;$���( �8� <=.ก�*���:ก$�@ �#�%�ก�6$(ก�� 5�� �3065�
)w$ก =64(�4
$�6$(ก�� 
�!"� 4�� ����� !z �����
$3!z <�./$�306�4/ก��<�%C*1$2��#34ก�� ��(��I� 5;$���( �8� ��6$ก�*36��)3)�4
$ <�.
��I��'.$ �;$w$ก�������:ก$�@ �#��6$(7ก
ก�� <�./$�306<��#���#34ก��


�กK@)�
���d
$( ���� �8�  /# 3 
�กK@) 5�� fade in �/$3C-( 1$2������#3( 56�3!�$กv=��'-I� ����
��('-I� �36$(=.$O fade out �/$3C-( 1$2������#3( �#�!�$กv�306 56�3O �
���
$(�$37!ก�*54$//�� �36$(=.$O 
C.$�;$ fade in ก�* fade out /$>.��ก�� ��#3ก46$ cross fade �/$3C-( 1$2������#3( �����-�(56�3O 
$(�$37! 
1$2������#3(�#ก�����-�(�#�4$(>.���306 56�3O !�$กv=���
�'-I�

ก$�4$(%C*1$2 ����%C*��#3( 
*� timeline �#��.�(ก$��=���/!�)�$�
�.435;$���( �8� �$/$�C4$(%C*1$2����
%C*��#3( *�%���ก��#34ก��ก�7�. �����306
5�
)%���ก ก�7�.

Lock Aspect Ratio %
) Size About Center
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4.1) <=.�/$� 
�*%C*1$2*�%���ก4#�	D� [1] (%C*��#3(ก�ก�)�;$�=6���#34ก��) %
.4
$ก7!
>.����*ก�*%C*1$2�#��306'.$(��.$ ��(�;$%��6(>.����*ก�� ��#3ก46$ 1$2
$(>.�� ���� 5����8� (cross fade)

�กK@)
$(>.�� �!"�7!7�.��I(%C*1$2 %
)%C*��#3( �$/$�C�
��ก�0!%**
$(>.��7�.�
$3�0!%**

4.2) 4$(��4
0ก?��/$� ��(�;$%��6(
$(>.�� [2] 5
	ก'4$ ��#3ก5;$���(
�� 5
	ก�
��ก5;$���( Fade 
Type [3] %
.4�
��ก�0!%**
$(>.��

4.3) ����*ก$��;$($�'�(
�กK@)
$(>.�� [4] 4$(��.��5�� �>��  ��(�;$%��6(��	�/�.�'�(
2�I��#�
$(>.�� %
.45
	ก!:�/ play �$ก�.�(ก$��!
#�3��0!%**
�กK@)
$(>.�� <�.��	�/<�/6<�'.� 4.2)

  (5) <�65;$���(ก�$8[ก!�)�$�1$2 �����!
#�3�w$ก <�.%ก6%C*1$24#�	D� (5;$���( transition) ก��ก@¡ 
'�(ก$�!�)�$� (transition) 5�� ก$��;$�	�(�#�'��%3.(ก�� <�.ก
/ก
��ก�� �.43ก$�<=.��4ก
$(�'.$7!!�)�$� 
ก$��;$<�.�ก	�54$/ก
/ก
�� <�.�	�(�6$(O �'.$ก��7�.�36$(��	� C���!"�ก$���.$(��ก1$2 
$กก$��4/��4'�(�	�(
�#���/���ก�� �'.$�.43ก��

<�D!�%ก�/ Vegas /#=:�5;$���(�ก#�34ก�*ก$�!�)�$�%C*1$2 74.<�.�36$(2��2#3( %
)��#3ก<=.7�.7�.7/6
3$ก �.43ก$�
�*7�5�� 
�กK@)ก$�!�)�$��#��.�(ก$� 
$ก7!4$(��(/:/*��:�'�(%C*1$2 (
:� fade type)

5.1) 5
	ก�/$� �
��ก Transition tap [1] �
��ก=�	�'�(ก$�!�)�$�1$2 �=6� 3D Blinds %
.4
�
��ก �0!%**'�( 3D Blinds �=6� Spin <=.�/$� 
�*��Z�0! 7!4$(*�	�4@/:/*�'4$/���:�'�(%C*1$2 [2]

)!�$กv��.$�6$( Video Event FX

5.2) �#���.$�6$( Video Event FX [3] C.$�.�(ก$�!��*%�6(
�กK@)ก�$8[ก�5
����7�4 
(Divisions, Extra spins, Stagger, Specular light %
) Direction) ก��$/$�C�;$7�.�$/�.�(ก$� >-�(�0&
1$2
ก�$8[ก7�.
$ก 
�1$2 Video Preview (&
5;$���(���D�/��	)
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5.3) ����*ก$��;$($� 4$(��.��5�� �>��  <�.��(ก�**�	�4@�#�<=.5;$���( (4$(�)�46$(%C*5;$
���( 3D Blinds *�%C*1$2) 
$ก��I�5
	ก�#�!:�/ play �$ก&
�#�7�.7/6��/$)�/ <�.ก
�*7!��	�/�#� 5.1) ���� 5.2)

*$(5��I(ก$����( transition <�.%ก6%C*1$2��#34 2�I��
�(
)�!"��#�;$ �$ก�.�(ก$����(!�)�$�>.�� 
(cross transition) ก��$/$�C�;$7�. D�3ก$��2	�/%���ก1$2'-I�/$ 1 %���ก %
.4�
�*�;$%��6(�
�3�� '�(%C*
1$24#�	D� �=6�

5.4) �2	�/%���ก1$2 5
	ก'4$*�	�4@�#�46$( *��64���4'�(%���ก1$2 [1] �
����7!5
	ก�#�5;$���(
��
Insert Video Track 
)!�$กv%���ก1$246$( 1 %���ก <=.�/$� 
�**�	�4@�64���4'�(%���ก46$( �
�����
�*
�;$%��6(�
�3��  <�./$�306<�.%���ก1$2�#����( transition 74. <��#��#I5�� 3D Blinds <=.�/$� 
�*%C*1$2 �#��.�(ก$�
�;$/$!�)�$�>.�� 
$ก7!4$(<�%���ก46$ <�'.� 5.4) %
.4!��*�;$%��6(<�.��/$)�/
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  (6) ก$�!��*54$/�'./ 
$( '�( %C*1$2 (opacity) ���� %C*��#3( (gain)

6.1) �.�(ก$�
� �����2	�/ 54$/�'./ 
$( '�(%C*1$2 �;$7�. 2 4	Y# 5�� �.�(ก$�
� �����2	�/
�w2$) %C*1$2��I� (7/6/#&
�6�%C*1$2����) <�.�
�����/$�  7!�#�'�**�'�(%C*1$2 (
)!�$กv5;$�Y	*$3 
Opacity is 100%) %
.4ก��/$�  
$ก��.�54*5:/�)��*54$/�'./
$( '�(%C*1$2
(/$ D�3�0�#��)��*4��56$ 
Opacity « % 56$3	�(�.�3 1$2ก�
$(/$ก �#ก4	Y#��-�( 5�� �.�(ก$�
� �����2	�/ 54$/�'./ 
$( '�(%C*1$2 
�
����I(%��ก <�.7!�
����!:�/�7
�  Level �306�#��64���4'�(%���ก��#3( !��*>.$3d'4$ D�3�0�#��)��*4��56$ 
Level « %

6.2) �.�(ก$�
� �����2	�/ �)��*54$/��( '�(%C*��#3( �;$7�. 2 4	Y# 5�� �.�(ก$�
� �2	�/�w2$) 
%C*��#3(��I� (7/6/#&
�6�%C*��#3(����) <�.�
�����/$�  7!�#�'�**�'�(%C*��#3( (��.��#89$) %
.4ก��/$�  

$ก��.�54*5:/54$/��(�*$'�(��#3( (Gain line/ Level line) 
(/$ D�3�0�#��)��*54$/��('�(��#3( Gain « dB

�#ก4	Y#��-�( 5�� �.�(ก$�
� �����2	�/54$/��('�(��#3( �
����I(%��ก <�.7!�
����!:�/�7
�  Volume 
>-�(�306�#��64���4'�(%���ก��#3( �
����7!�.$�>.$3 
)/#56$ d (��#3(�*$) �
����7!�.$�'4$ 
)/#56$ + (��#3(��() %
)
!:�/�7
�  Pan �
����>.$3 �2	�/�)��*��#3(<�.%ก6
;$D2(�.$�>.$3 (left channel) �
����'4$ �2	�/�)��*��#3(<�.%ก6

;$D2(�.$�'4$ (right channel) �����.�(ก$�!��*<�.�)��*��#3(�.$�>.$3 �.$�'4$ ��6$ก�* ����!��* balance 
�;$���*�)**��#3(�����	D� <�.�
��ก Pan �!"� Center 56$�#I C.$<=.ก�* �)**��#3( dolby surround 5.1 /#&
�;$
<�. ��#3(7!��ก�#�
;$D2(��#3(ก
$(

  (7) ก$�!��*%�6('.�54$/ก�$8[ก *�%���ก1$2 (text media)

D!�%ก�/ Vegas  ��:Z$�<�.<=.5;$���(�ก#�34ก�*ก�$8[ก ก�*'.�54$/7�.�36$(�
$ก�
$3 5;$���(��(ก
6$4 
C0ก�;$7!4$(�4/ก�� <���.$�6$( Video Media Generators) 5��

d�ก#�34ก�*8���  (�306�#� Edit tap <���.$�6$( Video Media Generators) 7�.%ก6 =��� �0!%**8���  '�$�
8���  ��4��$ ��4��#3( 
��=	�ก
$( >.$3 '4$

d�ก#�34ก�*ก$�4$('.�54$/ *��;$%��6(<�
�1$2 (�306�#� Placement tap)  �
��ก'�$�'�('�*�'�ก$�
4$('.�54$/ (safe zone) %
)�
��ก�;$%��6(4$(*�
�1$2 (text placement)

d�ก#�34ก�*�#��กK� (text color) �#2�I��
�( (background color) �)3)*����� (leading) =6�(78 (tracking/ 
scaling) 5;$���(��I(�/� �306�#� Properties tap

d�ก#�34ก�*ก�$8[ก�5
����7�4 (�306�#� Effects tap) 7�.%ก6 '�$���.� �#��.�
.�/ก��*'.�54$/ (outline)
!��*�!
#�3���4���('�('.�54$/ (deformation) �=6� *	� D5.( ��#3(  %
) ก$�<�6�($'.�54$/ (shadow)

7.1) 4$(�/$�  ��(�#�46$( *�%���ก1$2 5
	ก'4$ ��#3ก�/�05;$���(
�� 5
	ก�
��ก Insert Text 
Media 
)!�$กv��.$�6$( Video Media Generators 2�.�/'.�54$/ Sample Text /$<�.
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7.2) 2	/2 ��*'.�54$/ Sample Text  !��*%�6(8���  �0!%** '�$� �# �0!��( �$/�.�(ก$� 
'.�54$/ 
)/#�C$�1$2�=6���#34ก�* %C*1$2 ��(��I� �$/$�C<�65;$���(ก�$8[ก�5
����7�4�6$(O 7�.�=6���#34
ก�*%C*1$2

  (8) ก$���.$(ก�$8[ก�5
����7�4 <�.%ก61$2�	�( (5;$���( keyframe) ก�$8[ก�5
����7�4 �#��$/$�C���(
7�. �=6� �/:�1$2 (rotate) >0/�'.$ >0/��ก (zoomdin / zoomdout) ก4$�1$2 (wipe) �!"��.� ��I(�#I �$/$�C
ก;$���<�.ก�$8[ก��
6$�#I %��(&
�$/5;$���('�( keyframe 7�.�.43

8.1) 5
	ก�/$� �#�!:�/ Event Pan/Crop« [1] 
)!�$กv��.$�6$( Event Pan/Crop �36$
�/�
��ก 
����3ก�
	ก ก$�<=.5;$���( 54*5:/ก$��/:� ก$�>0/ 3 !:�/ (�306�.$�>.$3) 5�� !:�/ Lock Aspect Ratio  !:�/ Size 

Lock Aspect Ratio
Size About Center
Move Freely



316 ���"�
������"���ก	������	��
���

About Center %
) !:�/ Move Freely

8.2) 4$( keyframe *��;$%��6( timeline D�3ก$�5
	ก�/$�  %�6
)�;$%��6('�( keyframe <�.
!��*ก$��/:� (rotate) ก$�>0/ (zoom) ก$�ก4$� (wipe) ก$�3.$3�;$%��6( (move / pan / tilt) �$/�#��.�(ก$� 
[2] 
:��#I '-I��30654$/23$3$/ %
)ก$���ก%**5	���.$(���5  '�(&0.<=.D!�%ก�/ �#�
)�;$<�.
�(�4) ก$�
�5
����7�4'�(1$2 ��ก/$�43($/ ���� ������.� ��.$54$/��<


ก��������[ก��� (render)

ก$� render ($� 5��ก$����(<�.D!�%ก�/ �4/%���ก1$2%
)��#3( �:ก%���ก<� timeline <�.�!"�78
  
2�.�/�#�
)�;$7!<=.($� 5;$���( render �306�#��/�0 File / Render As... ก6���#�
)���(<�.D!%ก�/�4/%���ก 
)�.�(
ก;$����'��#�
)<�.D!�%ก�/ render ก6�� D�3<=.�/$� 
$ก��.� Loop region ก;$���
:���	�/�.� %
) 
:��	I��:� 
��.� loop region 
)!�$กv�!"�%C*�#�I;$�(	� 5$�*�7/.*����� '�( timeline [1]

�/���ก;$��� folder (\vdo_edit\ master\) �#�
)�ก�*78
 7�.%
.4 ก6�����( save [2] C.$�
��ก Render loop 
region only &
5�� D!�%ก�/
)�4/%���ก �w2$)�64��#��
��ก74.�.43��.� loop region ��6$��I� C.$�
��ก Stretch 
video to fill output frame size &
5�� �/����;$78
 7!�
6� (play) ��.$
�
)'3$31$24#�	D�<�.���/�8�/

�0!%**78
  (file format) �#��.�(ก$� �/������( render 5
	ก�
��ก�#�=6�( save as type %
.4�
��ก



#��$�  4   ก	�&��'(ก��)�*���"�
����� )�+	�ก	������	��
��� 317

dMain Concept MPEG-1 �!"��0!%**78
 *�%&6� VCD (�
��ก�0!%**�#�=6�( template %
.4�36$
�/
�
��ก�)**4#�	D� �!"� PAL ��(��I� C.$
)�
��ก VCD ก��
��ก�!"� VCD PAL

dMain Concept MPEG-2 �!"��0!%**'�(78
 *�%&6� SVCD ��� DVD

dMP3 Audio 
)�4/%���ก�!"�78
 ($���#3(��6$��I� �0!%** mp3

dOgg Vorbis �!"��0!%**78
 ��#3(�#ก�0!%**��-�( �#�<�.��#3(7/6�.�37!ก46$ MP3 %�6/#'�$��
�กก46$ 
�0!%**78
 ��#3( Ogg /#D!�%ก�/���*��:�ก$��
6�78
 �#I7/6/$ก��ก

dQuickTime6 
)<�.78
 �$/�ก:
 mov 78
 8�� %/��#I /#4��C:!�)�(5 <=.*��	����� ����

dRealMedia9 �!"�78
 �;$���*�
6�*��	����� ���� ��/��� QuickTime

dVideo for Windows �!"�78
 /$��+$�'�( Windows /#�$/�ก:
�!"� *.avi /#/$��+$�1$3<� 
(codec) /$กก/$3 �=6� DivX, Indeo �!"��.� �64�<�Z6 
)��I(56$/$��+$�ก6�� 46$
)<�.��ก/$�!"�78
 
!�)�1�<� 
-(
)<=.7�.�36$(/#!�)�	�Y1$2

dwav �!"�78
 ��#3(/$��+$�'�( Windows �=6�ก�� 7/6/#ก$�*#*���'.�/0
��#3(�
3 
-(<�.��#3(�.�w*�*
%�. %�678
 
)/#'�$�<�Z6/$ก

dWindows Media Audio (*.wma) �!"�78
 ��#3( Windows Media Video (*.wmv) ก��!"�78
 1$24#�	D�
�!"��0!%**78
 /$��+$�'�( Microsoft �	3/<=.*��	����� ����
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���efก���  ������ 4.3  ก�������������(%ก� ��(���(� �������(%a����v�� �� ������v�� �d�(���
�������

  1. ����4	�3:ก�)
$3��#3( %
)����4	�3:D����?� %
) ����4#�	��?�  /#*�*$�%
)�	�Y	2
�36$(7��6���(5/'6$4�$�

(*�ก'.��#'.���#3'�(����%�6
)!�)�1���(ก
6$4

  2. /#!N

�3�)7�*.$( �#��;$/$2	
$�@$!�)ก�* <�ก$���ก%**�$3ก$��#4# %
)�$3ก$�4	�3:

  3. �	�(�#��.�(�;$/$!�)�/	�5:@1$2 %
)5:@
�กK@)�#�2-(!�)�(5  '�(��������4	�3: �����#4# %
)4#�	��?�  <=.
�
�ก�ก@¡ �)7�*.$(

  4. 
(�Y	*$3�
�กก$��;$($�'�( %&(4(
���#3( (sound card) %
)ก$��
��ก5:@�/*��	'�(%&(4(
���#3( 
�#��$/$�C�;$/$<=.ก�* �)**��#3( 5.1 (Dollby 5.1 channel surround sond)

  5. 
(�!�#3*��#3* 5:@�/*��	 %
)5:@
�กK@) �
��
�'.��# '.���#3 '�( �5����('�*%&6�>#�# (CD-ReWriter) 
%
)%&6��	� (compact disc) =�	��6$(O

  6. ก�)*4�ก$�&
	�����4	�3:ก�)
$3��#3( %
)����D����?�  4#�	��?�  /#ก#�'�I���� %�6
)'�I���� /#�
�ก5	� 
%
)�
�กก$��;$($��36$(7�

  7. ก$�
���(5 !�)ก�*�$(?	
!¢<�.%ก61$24#�	D� /#�(5 !�)ก�*ก#�!�)ก$� �)7�*.$(

  8. ��5D�D
3#�)**1$24#�	D� /#ก#��)** %�6
)�)** /#5:@�/*��	�36$(7� <�!�)��?7�3 <=.�)**1$24#�	D�
�)**<� �2�$)���:<�

  9. ����$54$/���41$2�6�4	�$�# (frame rate)  ��643�4
$ก$�%��(&
1$2<��6�4	�$�# (timebase)  ����$
ก$��6('.�/0
�6�4	�$�# (data rate) %
) 56$*	���� (bit rate) '�$�����64�1$2 (aspect ratio) %
) �0!%**
ก$�*#*���78
 '.�/0
 (compression) /#54$/�;$5�Z�36$(7� �6�ก$���ก%**�����#4#%
)4#�	��?�  �;$���*
�#4#<�!�)��?7�3 
(�Y	*$3

10. ก$�����6�1$23��� %
)4#�	��?�  /#ก#��0!%** �)7�*.$( %�ก�6$(ก���36$(7�
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���ก ก.

�� ����ก��(�ก�� DVD

DVD �!"��#��0.
�กก��%2�6�
$3<��.$��/��C�) ก$�*��
:'.�/0
7�./$ก�36$(�6$�-�( �4/C-(ก$��6(/�*
5:@1$254$/5/=��'�(1$2%
) �$3
)��#3�'�(��#3(7�.�36$(D����6� 56$54$/
:'.�/0
'�( DVD ��I� /$กC-(
4.7 ก	ก)7*�  (GB) 7�. 
�ก�)���(C-( 17 ก	ก)7*�  (��#3*7�.ก�*54$/
:/$ก�!"� 7d26 ��6$ '�( CD D�3
!�)/$@) �.4356$54$/
)��#3� 
;$�4���.�1$2%�4��� 500 ��.� 2�.�/�.43�)**��#3(��*�	?�$( Dolby 
digital 5.1 channel surround sound

������&��(����(� � ��X�� DVD ก����X����ก�!�������

DVD LD (laser disc) SdVCD VCD CD CDdROM
Recording
Method Digital / MPEGd2 Analog Digital /

MPEGd2
Digital /
MPEGd1

Digital Digital

Capacity
1dside
1dlayer
4.7 GB

1dside
2dlayer
4.7 GB

2dside
1dlayer
9.4 GB

2dside
2dlayer
17 GB

650 MB 650 MB 650 MB 650 MB

Playback time 133 min. 242 min. 266 min. 484 min. 1 side 60 min.
2 sides 120 min. 45 min. 74 min. 74 min.

Disc Diameter 12cm/8cm 30cm
/20cm

12cm
/8cm

12cm
/8cm

12cm
/8cm

12cm
/8cm

Horizontal
resolution 500 lines or more 430 lines

or more
350 lines
or more

250 lines
or more

Aspect Ratio Multiple One
Subtitle 32 types Max. 16 types

Audio Dolby Digital / DTS / Linear PCM Linear PCM
FM modulation

Linear
PCM

Sound Quality 48kHz, 96 kHz
16 bit, 20 bit, 24 bit

44.1 Hz 
16 bit

44.1 Hz 44.1 Hz 
16 bit

����� ���,~�ก�!���ก��-!d��� W����X�Z���!����X��o

d<�.��#3(*��3$3 (language) %
)5;$*��3$3<�.1$2 (subtitle)  /$กก46$ 1 1$K$  /$��+$� DVD
���*��:�'.�/0
1$K$��#3( (language) 7�./$กC-( 8 1$K$ %
) ��กK�*��3$3<�.1$2 (subtitle) 32 1$K$

d�
$3/:/ก
.�(  /$��+$� DVD ���*��:�'.�/0
1$2
$ก�
$3/:/ก
.�( 7�./$กC-( 9 /:/ก
.�(

d�
$3�5.$D5�(ก$��;$��	������( (story plot)  &0.<=.�$/$�C�
��ก��*=/�5.$D5�(ก$��;$��	������( 7�.�36$(
�#��.�(ก$� (
:���	�/�.� �)�46$(�����( w$ก
* '�(�����(7�.)

d�
��ก����64�1$2 (aspect ratio) 7�.�
$3'�$�  �2���<�.��/$)ก�*����64�'�(�#4#�#�/#54$/%�ก�6$(ก��
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TV Screen Aspect ratio
4:3 (Normal)Disc Pictures

Aspect ratio Pan-Scan Letterbox 16:9 (Widescreen)

  4:3

16:9

�#�/$: USER MANUAL SOKEN DVD PLAYER version M-311A

���ก W.

5:@
�กK@) 5:@�/*��	 %
)54$/�$/$�C '�(D!�%ก�/ Sony Vagas version 7.0

Vegas Pro Feature
General
Includes DVD Architect 4.5 software* Yes
DVD authoring and burning Yes
5.1 surround mixing including filmdstyle panning Yes
5.1 surround and stereo AC-3 encoding Yes
Interactive "Show Me" tutorials Yes
Comprehensive window docking options, recallable window layouts Yes
Video
Includes multicamera editing tools Yes
32 bit float video processing Yes
Sony AVCHD support Read/Write
Burn Blu-ray™ disc from timeline Yes
Digital signage and portrait video support Yes
Red Eye Reduction (stills) Yes
HDV Yes
SD/HD-SDI support Yes
Enhanced video monitoring (DV and DVI) Yes
Simultaneous video monitoring (local and external monitor) Yes
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Number of video tracks Unlimited
Number of video events per track Unlimited
Video Preview Window Yes
Video effects Yes
2D and 3D video transitions Yes
Credit rolls/text animation Yes
Chroma Key/"Green Screen" effect Yes
Advanced color correction tools Yes
Video scopes: Yes
WFM/Vector/Parade/Histogram Yes
Audio
Mixer Console Yes
FLAC file support Yes
Brodcast Wave format support Yes
Cinescore Plug-in support Yes
Gracenote CDDB support Yes
Max bit-rate/bit depth 24-bit/192kHz
Number of audio tracks Unlimited
Number of audio effects Over 35 w/5.1 FX
Effects package folders Yes
DirectX plug-in effects support Yes
VST plug-in effect support Yes
Audio envelopes Volume/Pan/FX
ACID loop properties support Yes
On-the-fly punch-in recording Yes
Audio restoration tools Yes
ASIO™ driver support Yes
Auto-input record monitoring Yes
Master, auxiliary, and effects bus tracks Yes
Multiple record takes Yes
Red Book Audio CD Mastering/Burning Yes
Audio and video time stretching Yes
Editing and Media Management
Real-time nondestructive editing Yes
Cursor object snapping across events and timeline Yes
Envelope "brush" painting Yes
Envelope automation recording Yes
Pan/Crop tools Yes
Keyboard trimming and event shuffling Yes
Tape-style audio scrubbing Yes
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Project nesting Yes
AAF import/export Yes
System wide media management Yes
A/V synchronization detection and repair Yes
Real-time event reverse Yes
Video track motion control Yes
Application scripting Yes
Hardware/Capture/Export
No-recompress for Long GOP HDV and XDCAM Yes
External control surface support Yes
AJA Xena LH, LHe, LS, and LSe board support Yes
Import directly from Sony DVD Camcorder Yes
Export directly to PSP (PlayStation Portable) system Yes
Render to Apple iPod compatible format Yes
Blackmagic Design DeckLink board support Yes
Windows Media 9 support Yes
Flash™ .SWF format import Yes
Publish to the web at ACIDplanet.com** Yes
DV batch capture and scene detection Yes
HDV capture Yes
Print-to-tape tools Yes
VideoCD and Multimedia CD Burning Yes
MP3 open and save Yes
MPEG 1&2 import and encoding Yes
Custom streaming templates Yes

*DVD Architect 4.5 software is only available with the purchase of the Vegas Pro 8 collection.
**Publish functionality requires internet connection from your PC to the web.


