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�����   4
��	ก��
ก�������������


ก��� !"#$%#&$'()* (animation camera) ก-. ก��� !"#$%#&'/0  (photography camera) 45&67'8#'
9��#$ก-' ("# ก-'() :50 ก��� !"#$%#&$'()* ;#4#)!!"#$%#&<'�-()#9=#4>)?=@A�B�#$%#& <'B'C0 =/'#:5 >D"' 
15 >G)4("�=/'#:5 24 >G)4("�=/'#:5 B)6� 30 >G)4("�=/'#:5 B)6�4#กก="#'-7' J("ก��� !"#$%#&'/0  !"#$@A�9)-7 �K
1 %#& B)6� DLA%#&(/A("�ก-' 3-5 %#& NOPPL.-'ก#)&-Q'#>:9R'R�$5 A/P/(-� :S#<B�>ก/Aก#)T;4T;#'9=#4
;#4#)! U� ก��� !"#$%#&'/0  ก-. ก��� =/A5:-V'* >U�#@=�A�=$ก-' J("4-ก'/$4<D-ก-.ก��� U'#A>�?ก (compact 
camera) WC0 >B4#Kก-.'-ก!"#$%#&46�;4-9)>�"' !�#(�� ก#)!"#$%#&:50459LX%#&;Y  (�� >�6�ก9=#4;#4#)!
�$"# <A�$"# B'C0  >&)#Kก��� J("�KN)K>%: $"�445U5A9=#4;#4#)!PS#ก-A >D"' ก���  Nikon )L"' D5000 WC0 
>N['ก��� !"#$%#&'/0  D'/A SLR ;#4#)!!"#$%#&=/A5:-V'* @A�9LX%#&)KA-.9=#4�K>�5$A;Y  )KA-. HD (high 
density: 720p) :509=#4>)?=<'ก#)!"#$ 24 >G)4("�=/'#:5 @A�%#&;=$94D-A :-7 D-A�Cก D-A(67' >&)#K�#V-$
9LX;4.-(/9=#4RAA>A"' U� >�'W* J("ก?45U��>;5$ 96� @4";#4#)!<D� #'B'-กa @A� !"#$@A�D?�:B'C0  @4"$#='-ก 
J�K;60�:50<D�>ก?.@G�* ก?@4";Y 4#ก >ก?.@G�*%#&U'#A<Bb"@4"@A� %#&:50@A� PC >N['D?�:;-7'a WC0 >B4#K;S#B)-.ก#)
!"#$%#&RcdX# B)6�%#&:50'S#@N<D�(-A("�<'%#$B�- 

ก��� :50;#4#)!'S#@N!"#$%#&$'()* J." ��ก@A� 2 N)K>%: (#4)K..ก#):S# #' J�K>:9R'R�$5 96� 
ก��� )K..Ge�*4 J�K ก��� )K..A/P/(-� <'.:fgกB-A PK<D�ก��� !"#$%#&<')K..A/P/(-� <'ก#)T�/(%#&$'()* 
;"='ก#)>)5$')Y�)K..ก#):S# #'U� ก��� )K..Ge�*4 ก?>&60�<D�>N['J'=9/A:# :hdi5>:"#'-7'

4.1 ก������������������


4.1.1 ก��� Ge�*4 (film camera)

ก��� <')K..Ge�*4 :-7 N)K>%:!"#$%#&'/0  ก-. N)K>%:!"#$%#&$'()* ก?45B�-กก#):S# #'&67'8#'9��#$ก-'
96� J; T"#'>�'W* @Nก)K:.ก-.Ge�*4 J��='S#Ge�*4@N>U�#ก)K.='ก#)��# Ge�*4 !�#>N['Ge�*4R&;/:5N %#&<'Ge�*4ก?
'S#@N<D�@A�>�$ J("!�#>N['Ge�*4>'ก#:/N PK(�� 'S#Ge�*4@NT"#'ก)K.='ก#)�-A%#& <B�>N['%#&R&;/:5N>;5$ก"�'

ก��� !"#$%#&'/0  >460�.-':Cก%#&B'C0 >)5$.)��$J��= PK(�� >9�60�'Ge�*4:50.-':CกJ��= <B�T"#'B'�#ก��� @N 
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RA$<D�46�B4L' B)6� >9�60�'Ge�*4�-(R'4-(/ (motor drive) J("ก��� !"#$%#&$'()* PK45ก�@ก�%#$<'ก���  .- 9-.
9=.9L4<B�Ge�*4>9�60�':50 >&60�.-':Cก%#&:5�K%#&�$"# ("�>'60�  A�=$�-()#9=#4>)?= 24 >G)4("�=/'#:5 J�K ก#)
:S# #'U� ก��� !"#$%#&$'()* UXK.-':Cก%#& PK45)K..ก#):S# #':50;-4&-'m*ก-' �$"# ก�4ก�6' >B46�'ก�@ก
ก#):S# #'U� '#n/ก# ก�@กJ�K;"='N)Kก�.&67'8#';S#9-b U� ก��� !"#$%#&$'()* @A�Jก" >�'W* JT"'D-(>(�)*
J�K ก�@ก9=.9L4�-()#9=#4>)?=U� JT"'D-(>(�)*

  (1) R9) ;)�# U� (-=ก��� 

ก��� !"#$%#&$'()*D'/AGe�*4 N)Kก�.A�=$R9) ;)�# B�-ก A- '57

1.1) ก�@กก#)>9�60�':50U� Ge�*4 J�K ก#).-':Cก%#&

ก�@ก'57 N)Kก�.A�=$ (-=B'#4>($ (-=ก=-กB4L'$CAGe�*4 JT"'กAGe�*4 N)K(YGe�*4 J�K D-(>(�)* 4-'PK
:S# #';-4&-'m*ก-' �#กGe�*4<B�T"#')Y)-.J; @A��$"# ;40S#>;4� J�K'L"4'=� >B46�'ก�@กU� '#n/ก#

(%#&:50 4.1) ก�@กJ�K;"='N)Kก�. U� ก��� !"#$:50<D�Ge�*4

1.2) 4�>(�)*

>N['JB�" &�-  #' ;S#B)-.ก�@ก("# a <B�;#4#)!:S# #'@A� ก��� )L"'J)ก )K..4�>(�)*$- <D�46�B4L' 
()K..@U�#') �$Y" J("NOPPL.-' U-.>9�60�'A�=$@GGo#

1.3) )K..9=.9L4ก#):S# #'U� (-=ก��� 

ก��� %#&$'()* PK45NLp49=.9L4 ;=/(D*>NeA-NeA >D"' >NeANeAก#):S# #'U� ก���  9=.9L49=#4>)?=D-(>(�)*

1.4) )K..D"� AY%#& (viewing system)

)K..D"� AY%#&U� ก���  PK;-4&-'m*ก-. ก#):S# #'U� >�'W* ก-. D-(>(�)* RA$:-0=@N )K..D"� AY%#&
U� ก��� J("�K$50B�� J("�K)L"'�#PJ(ก("# ก-' @N.�#  J(":S#B'�#:50>B46�'ก-'
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1.5) >�';*

>�';* (lens) :S#B'�#:50 )=4J; J�K;)�# %#& J("�KN)K>%: 459=#4;#4#)!<'ก#)P-.%#& @A�J(ก("# ก-'
TY�!"#$%#& PC (�� >�6�ก<D�<B�!Yกก-. #'%#& RA$9S#'C !C  9=#4RGก-; J�K 9=#4@=J; U� >�'W* >N['B�-ก

Relative Depth of Field Formats Compared
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(%#&:50 4.2) �-()#;"=' )Y)-.J;  ;-4&-'m*ก-. )K$K=-(!L :5045T�("�9=#4D-A�Cก–(67' U� ก��� N)K>%:("# a

–9=#4$#=RGก-; (F-number) B4#$!C  )K$K:# P#กPLAกC0 ก�# U� >�';* @N!C T/=JT"'Ge�*4 (film plate)
B)6� )K$K:# P#กPLAกC0 ก�# U� >�'W* @N!C T/=JT"'>W?'>W�)*)-.%#& (censor) ;S#B)-.ก��� A/P/(-� >460�N)-.
9=#4D-A%#& U� >�';* :50)K$K@ก�;LA >)5$ก="# RGก-;$#= PK)-.%#&@A�4L4%#&J9.ก="# >�';*:50459=#4$#=
RGก-;;-7'

–)Y)-.J;  (F-stop) >�';* ;#4#)!)-.J; (#4B�-กก#)&67'8#'U� )Y>U?4U� ก��� )Y>U?4 )Y:50>�';*$�4<B�
J; T"#'>U�#4#@A�>)5$ก="# ")Y)-.J; " >�';*;S#B)-.ก��� %#&$'()*;#4#)!N)-.<B�>�?ก� J�Kก=�# ��ก@A� RA$45
@A�KJG)4 (Diaphragm) WC0 45�-กdXK9��#$a ก-.>ก�?AN�#W��'ก-'�$Y">N['(-=9=.9L4@A�K>G)4'57PKU$#$ก=�# 
J�KBA>�?ก� @A�RA$ก#)N)-.J; ก=�# ��กB)6�>�?ก� >:"#<Aก?>&5$ N)-.B4L'= JB='(-7 B'�#ก��� '57@N$- 
(S#JB'" :50(�� ก#)

–9=#4@=J; U� >�';* B4#$!C  9=#4;#4#)!<'ก#)>NeA)Y)-.J;  @A�ก=�# ;LA >&60�)-.J;  <B�4#;-4T-;
Ge�*4 B)6� T/=U� >W'>W�)*)-.%#& @A�4#กB)6�'��$ ก#)>�6�ก9"#9=#4@=J; U� >�'W* PK(�� <B�;-4&-'m*ก-. 
9LX;4.-(/9=#4@=<'ก#))-.J; U� Ge�*4 J�K >W'>W�)*)-.%#& A�=$

+ �����
9"#)Y)-.J; Nก(/U� >�'W* (F-number) 96�

f/1 - f/1.4 - f/2 - f/2.8 - f/4 - f/5.6 - f/8 - f/11 - f/16 - f/22 - f/32 - f/45

>�?'W* :Lก)L"' :Lก$50B�� PK459LX%#&U� >�?'J(ก("# ก-'@N J�K45:# $#=RGก-;;Y ;LA (0S#;LA @4">:"#ก-' J("PK45
9"#)Y)-.J;  >N['4#()8#'>A5$=ก-' J�K ;#4#)!N)-.U'#AU� )Y)-.J;  <B�459"#�A >&/04 @A��5ก >)5$ก="# >&/04;(?�N
�A;(?�N >:"#ก-. 1 - 2 - 3 >&60�DA>D$J; <B�&�A5ก-. 9=#4@=J; U� Ge�*4 J�K 9=#4@=J; U�  >W'>W�)*
)-.%#& ก#)>&/04B)6��A 1 ;(?�N 96� ก#)N�"�$<B�N)/4#XU� J;  >&/04UC7' B)6� �A�  >N[' 2 >:"# U� 9"#Nก(/

f number (f/) 96� )K..:# :-V'V#;()* :50<D��m/.#$ >;�'T"#'VY'$*ก�#  U� )Y)-.J;  >460�>:5$.ก-. 9=#4
$#=RGก-;U� >�';* ;4ก#)96� f number = f/D

>460� f 96� 9"#9=#4$#=RGก-;
J�K D 96� 9"#>;�'T"#'VY'$*ก�#  U� )Y)-.J;  (effective aperture diameter)

:-7 ;� 9"#'57 @4"45B'"=$'-. >D"' f/4 B4#$!C  9=#4$#=RGก-;459"#>N[' 4 >:"# U� >;�'T"#'VY'$*ก�#  
U� )Y)-.J;  A- '-7' >�';* :50(�� ก#)9=#4$#=RGก-;;Y  J�K 9"# f/ ก=�#  >D"' f/2.8 (f/2.8 PK45)Y)-.J; PK
ก=�# ก="# f/4) PK(�� <D�>�'W* :5045>;�'T"#'VY'$*ก�#  U� U'#AU� )Y)-.J;  ก=�# 4#ก U'#A>;�'T"#VY'$*
ก�# U� >�';* PC (�� <Bb"(#4 >�'W* :50459=#4;#4#)!)KA-.'57 PC 45)#9#J&  >&)#KT�/($#ก

�-()#9=#4>)?=U� D-(>(�)* (shutter speed) (-7 J(" D�#;LA @N >)?=;LA ก��� J("�K)L"' PK45�-()#9=#4>)?=U� 
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D-(>(�)? D�#;LA J�K >)?=;LA J(ก("# ก-' (#4N)K;/:m/%#&ก#):S# #'

... 1/1 - 1/2 - 1/4 - 1/8 - 1/15 - 1/30 - 1/60 - 1/125 - 1/250 - 1/500 - 1/1000 - 1/2000  - n

9=#4@=J; U� Ge�*4 (9"# ISO) (-7 J(" @=J; '��$ @N @=J; 4#ก ก��� J("�K)L"' PK459"#9=#4@=J; 4#ก;LA 
'��$;LA J(ก("# ก-' (#4N)K;/:m/%#&ก#):S# #'

... 100 – 200 – 400 – 800 – 1600 – n

–ก#)N)-.9=#494D-AU� >�'W* N)-.:50= JB=' focus WC0 �$Y"<ก��a ก-. = JB=' F-stop :50= JB=' 
focus PK45(-=>�U .�ก)K$K:# �$Y".'= JB=' P#ก=-(!L:50PK!"#$ !C T/=JT"'Ge�*4 B)6� T/=>W'>W�)*)-.%#& 
J;A )K$KB"#  (-7 J(")K$K<ก��;LAP'!C @ก�;LA (... 1 m – 2 m – 3 m – ~)

  (2) Ge�*4

Ge�*4%#&$'()* (film) J." (#4�-กdXKก#)<D� #' ��ก>N['ก�L"4B�-กa @A� 3 ก�L"4

2.1) Ge�*4:50<D�!"#$:S#

B4#$!C  Ge�*4:50'S#4#<;"<'ก��� !"#$%#&$'()* J�K 'S#4#!"#$:S#%#&$'()* Ge�*4:50<D�<'ก#)!"#$:S# PK45
>.;Ge�*4 >N[' �KW/>(( (acetate base) WC0 >N[';#):50459=#4$6AB$L"'(-=A5 :S#<B�Ge�*4;#4#)!)��$T"#'�LNก)X*ก��� 
@A� RA$@4":S#<B�Ge�*4(/AU-AUXKก#)!"#$:S# J�K <'ก)X5:50>ก/Aก#)(/AU-AUC7' Ge�*4PKU#A ก"�':50PK:S#<B��LNก)X*
%#$<'ก��� >;5$B#$ WC0 Ge�*4<'ก�L"4'57 45 3 D'/A 96�

–Ge�*4>'ก#:5G (negative film) 45:-7 D'/A;5 J�K U#=AS# B�- P#ก!"#$>;)?PJ��= PK(�� 'S#@NT"#'
ก)K.='ก#);)�# %#& ECN-2 %#&:50@A�PK>N[' >'ก#:5G

–Ge�*4R&;/:5G (positive film) >N['Ge�*4:50<D�;S#B)-.�-A%#& (copy) P#กGe�*4>'ก#:5G >N[' Ge�*4R&;/:5G 
B)6� Ge�*4;@�A*'-0'>�  45:-7 D'/A;5J�KU#=AS#

–Ge�*4)5>=�)*W-� (reversal film) >N['Ge�*4N)K>%:;@�A* RN)" <; 45:-7 ;5J�KU#=AS# >D"'ก-' >460�!"#$%#&
J��= 'S#@NT"#'ก)K.='ก#)��# Ge�*4 E-6 B)6� VNF UC7'�$Y"ก-.D'/AU� Ge�*4 %#&:50@A�PK>N[' R&;;/:5G AY>N['
m))4D#(/

2.2) Ge�*4:50<D�}#$ (released print)

>N['Ge�*4:50��กJ..4# >&60�<D�<'ก#)&/4&*%#& P#ก>'ก#:5G <B�>N[' R&;;/:5G >&60�}#$<'R) %#&$'()* 
Ge�*4ก�L"4'57 PK45>.;Ge�*4>N[' R&�5>�;>(�)* (polyester base) WC0 PK459=#4>B'5$= :S#<B�Ge�*4@4"U#A "#$
)KB="# ก#)}#$ J�K :':#'("�ก#)U5AU"=' :S#<B�Ge�*4@4">ก/A>N[')�$@A� "#$ Ge�*4R&�5>�;>(�)* 459=#4.# ก="# 
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Ge�*4�KW/>(( ;#4#)!.))PL<'4�='Ge�*4 U'#A>�?ก@A� :S#<B�4�='Ge�*4 45'7S#B'-ก>.# J("459=#4$#= >:"#ก-.Ge�*4 
�KW/>((

2.3) Ge�*4:50<D�<'B�� J�N (laboratories film)

>N['Ge�*4:50'S#4#<D�:S#R&;RN)A-กD-0' @A�Jก" Ge�*4>;5$  (sound negative film) Ge�*4:A;�. (duplication
B)6� intermediate film) Ge�*4:50<D�:S#>:9'/9&/>Vd J�K Ge�*4:50<D�:S#(-=B'- ;6� (hi-contrast film)

((#)# :50 4.1) U��J(ก("# )KB="#  Ge�*4>'ก#:5G;5 (color negative film) ก-. Ge�*4&/4&*;5 (color print film)

;5;S#B)-.<D�!"#$ (Color Negative / Film Color) Ge�*4;S#B)-.<D�}#$ (Print Film)

45>.;Ge�*4>N[' �KW/>(( 45>.;Ge�*4>N[' R&�5>�;>(�)*

45 Remjet @4"45 Remjet

<D� Multiple emulsion layer <'J("�KD-7'@=J; <D� Single emulsion layer <'J("�KD-7'@=J; 

>)5$ D-7'@=J;  Blue Green Red P#ก.'� �"# >)5$ D-7'@=J;  Green Red Blue P#ก.'� �"# 

45 Yellow Filter @4"45 Yellow Filter

459=#4@=J; ;Y 459=#4@=J; (0S#

>.;Ge�*445;5;�4 >.;Ge�*4@4"45;5

	����� ��ก�����������
 (ก����"��#$%�
&)

ก��� %#&$'()* J." N)K>%: (#4U'#AGe�*4 45 5 N)K>%: 96� ก���  8 44. ก���  16 44. ก���  35 
44. J�K ก���  70 44. J." (#4ก#)<D� #' 45 4 N)K>%: 96� ก��� 46�!6� (hand camera) ก��� <'R) !"#$ 
(studio camera) ก��� !"#$%#&$'()*>;5$  (sound camera) J�K ก��� <D� #'&/>Vd

  (1) ก��� %#&$'()* U'#A 8 4/��/>4()

>N['ก��� :50<D�Ge�*4 U'#A 8 44. J("<D�Ge�*4 2 J.. 96� N)K>%: 8 44. m))4A# (double 8 mm. B)6� 
standard 8 mm.) ก-. N)K>%: 8 44. &/>Vd (super 8 mm.)
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%#&:50.-':Cก� .'Ge�*4 (picture area) 2 J.. 459=#4J(ก("# ก-'4#ก %#&:50@A�P#ก Ge�*4 8 44. &/>Vd 
PK45&67':50U� %#& 4#กก="# Ge�*4J.. 8 44. m))4A# 9)C0 B'C0  J�K459=#4;A<; (bright) J�K 9=#494D-A 
(sharp) 4#กก="#

ก��� <')K.. 8 44. &/>Vd '/$4<D�T�/(%#&$'()* %#$<'9)�.9)-= %#&$'()*>&60�ก#)VCกd# J("NOPPL.-'
ก���  8 44. @A�ก�#$>N['(S#'#'@NJ��= >&)#K!YกJ:':50A�=$ก��� =/A5R�

  (2) ก��� %#&$'()* U'#A 16 4/��/>4()

>N['ก��� :50<D�Ge�*4 U'#A 16 44. 45N)K;/:m/%#&A5ก="# ก��� )K.. 8 44. 4#ก '/$4<D�<'ก#)T�/(
%#&$'()*;#)9A5 %#&$'()*>&60�ก#)VCกd# ก#)=/P-$<' %#&$'()*J�''/>4D-0' (animation)  ก#)T�/(%#&$'()*
U"#= ;#)9A5 >&60�}#$:# R:):-V'* RA$'-ก;)�# �/;)K :50(�� ก#);)�# ;))T� #'V/�NKA�#'%#&$'()* U� ('UC7' 
(%#&$'()*:A��  B)6� experimental films)

ก���  :-7 D'/A 8 44. J�K 16 44. >�/กT�/( J�K@4"'/$4J��= >&)#K45>:9R'R�'5=/A5R� WC0 459LX%#&A5ก="# 
<D� #'@A� "#$ J�K9)�.9�L4 #':50!"#$ @A�4#กก="# J�K)#9#ก?!Yกก="#A�=$

(%#&:50 4.2) %#&ก��� %#&$'()* 16 44. ARRI )L"' 16sr3
J�KGe�*4 16 44.

  (3) ก��� %#&$'()* U'#A 35 4/��/>4()
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>N['ก��� :50<D�Ge�*4 U'#A 35 44. WC0 P-A@A�="#>N['Ge�*44#()8#' '/$4<D�T�/(%#&$'()*.-'>:/ 
(entertainment film) %#&$'()*RcdX# (advertising film) %#&$'()*;#)9A5 (documentary film) ก��� 
N)K>%:'57 45N)K;/:m/%#&<'A�#'%#& J�K >;5$ A5ก="#ก��� :LกN)K>%::50ก�"#=4# $- '/$4<D�ก-'�$Y"<'ก#)!"#$:S#
%#&$'()* J(" >460�ก��� )K..A/P/(-� >U�#4#45.:.#:<'ก#)!"#$:S#%#&$'()* :S#<B� TL�;)�# %#&$'()*B�#$)#$
B-'4#<D�ก��� =/A5R�!"#$:S#J:'ก-'4#กUC7'

(%#&:50 4.3–1) .': Ge�*4W5'54"#;R9N (cinemascope)
}#$A�=$>�?'W* �'#4�)*Ge9 (anamorphic lens)
(%#&:50 4.3–2) W�#$: ก��� !"#$%#&$'()* 35 44.
J�K >9)60� }#$Ge�*4 35 44. (movie projector)

W5'54"#;R9N (cinemascope) >N['Ge�*4%#&$'()* :50<D�!"#$A�=$ก���  35 44. A�=$Ge�*4 35 44. m))4A#
J("<D�>�'W*D'/A&/>Vd!"#$ >)5$ก="# �'#4�)*Ge9 >�'W* (anamorphic lens) PK@A�%#&>)5$=>�?ก<'ก)�.Ge�*4(�'
!"#$ J(">460�'S#@N}#$ PK@A�%#&J'=ก=�#  >460�!Yก}#$��ก@NA�=$>�'W* �'#4�)*Ge9

%#&$'()*N)K>%:W5'54"#;R9N (Cinemascope) .-':Cก>;5$  2 )K.. 96� )K..J4">B�?กB)6� magnetic
sound � .'Ge�*4@A�!C  4 J!.>;5$  >)5$ก="# )K..>;5$  ;>()/R�RG'/9 (stereophonic sound) <B�>;5$  4 :/V
:#  J�K )K...-':Cก>;5$ A�=$J;  B)6� optical sound <B�>;5$ )KA-. ;>(�)/R� ;� :/V:# 

  (4) ก��� %#&$'()* U'#A 70 4/��/>4()

ก��� D'/A'57 <D�ก-.Ge�*4 U'#A 70 44. <'ก#)!"#$ 45&-Q'#ก#):# >:9R'R�$5 9=.9Y"ก-. >9)60� }#$ 
J�K R) %#&$'()* A- '57

4.1) >:9'/9)#4# 70 (technicrama-70)
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>N['D60�U�  )K..%#&$'()* U'#A 70 44. J..&/>Vd >&)#K<D�Ge�*4U'#A 70 44. P)/ a <'ก#)!"#$:S# 
>D"'>A5$=ก-. :�AA >� R� 70 Ge�*4%#&$'()*U'#A 70 44. J..>:9'/)#4"#70 <D�>;�'J!.J4">B�?ก>9�6�.Ge�*4 
:-7 ;� U�# U� JGp'Ge�*4 .-':Cก>;5$ @A�!C  6 J!.>;5$  J$ก��ก>N['U�# �K 3 J!.>;5$  :S#<B�@A�>;5$ :50>N['
)K..;>()/R� (stereophonic sound) 6 :/V:# :5>A5$= >9)60� }#$ }#$A�=$9=#4>)?= 30 >G)4("�=/'#:5 A- '-7'
ก��� !"#$%#&$'()* PC (�� <D�9=#4>)?=U� ก��� <'ก#).-':Cก%#& 30 >G)4("�=/'#:5@NA�=$

>:9'/9)#4"# 70 PK(�� <D�ก��� !"#$:50.-':Cก%#&@N(#4J'='�'U� Ge�*4 J:':50PK>N[':# J'=(-7  >B46�'
ก���  35 44. WC0 PK@A�&67':50U'#A%#& 4#กก="#Ge�*4 35 44. !C  3 >:"# J(">&60�4/<B� :-7 Ge�*4%#&$'()* J�K 
>9)60� }#$<Bb"R(>ก/'U'#A PC 45ก#)$"�%#&:50@A� .'Ge�*4 70 44. :# A�#''�'(#4:50!"#$4# � .'Ge�*4 70 
44. <'J'=(-7  WC0 PK@A�%#& .'ก)�.%#&<'Ge�*4 >:"#ก-.Ge�*4%#&$'()* U'#A 70 44. �5กJ..B'C0  >)5$ก="# 
:�A >� R� 70 WC0 @A�)-.9=#4'/$44#กก="# >&)#K @A�%#&.'Ge�*4:5094D-A J�K @4";/7'>N�6� JT"'Ge�*4 >B46�' 
>:9'/9)#4# 70

(%#&:50 4.4–1) ก��� !"#$%#&$'()* <D�
Ge�*4 U'#A 70 44.

(%#&:50 4.4–2) Ge�*4 70 44. @�J4กW* P#กก��� !"#$ (J'='�') �-A� .'Ge�*4
70 44. ;S#B)-.}#$ (J'=(-7 ) >N)5$.>:5$.ก-. Ge�*4 35 44. :-0=@N

4.2) :�AA >� R� 70 (Todd-AO 70)

>N['D60�U�  )K..%#&$'()* U'#A 70 44. WC0  @4A* :�AA (Michael Todd) @A�9/A)K..'57UC7' <D�Ge�*4
U'#A 70 44. !"#$A�=$ก��� &/>Vd >&60�<B�@A�%#&<Bb"ก="# Ge�*4 35 44. �5กN)K4#X>:"#(-=

Ge�*4%#&$'()* :�AA >� R� 70 (Todd-AO 70) >9$'S#4#}#$<'N)K>:V@:$B�#$9)-7  J("@4"@A�'S#Ge�*4
70 44. 4#}#$RA$()  J("$"�;"='Ge�*4 70 44. � 4#>N['U'#A 35 44. >)5$ก="# :�AA >� R� 35 WC0 ก?96�
W5'54"#;R9&m))4A#'50>�  J("@A�%#&94D-A$/0 ก="# >&)#K %#&:50!"#$ !"#$P#กGe�*4U'#A 70 44. J("!Yก$"�� 
>B�6�>&5$  35 44. WC0 $- 949=#4D-A@A�A5ก="#Ge�*4 35 44.
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(%#&:50 4.5)  >N)5$.>:5$.P� 2 U'#A U�  R) %#&$'()* @�J4กW* )K.. 3 4/(/

4.3) J&''#=/D-0' 70 (panavision 70)

>N['D60�U�  )K..%#&$'()* U'#A 70 44. �5กD'/AB'C0  J("!"#$A�=$Ge�*4U'#A 65 44. J��='S#Ge�*4 65 
44. @N&/4&*� .'Ge�*4 70 44. B)6� 35 44. %#$B�- 

4.4) W5'5)#4"# >�';*>A50$= (cinerama single lens)

>N['D60�U�  )K..%#&$'()* U'#A 70 44. J("459=#4&/>Vd () :50 <D�ก��� !"#$ U'#A 35 44. PS#'=' 
3 (-= !"#$<')K..>A5$=ก-. W5'54"#;R9&&)��4ก-' ก��� PK:S#4L4)KA-.ก=�#  180 � V# J("&/4&*%#&� .'Ge�*4 
U'#A 70 44. >&5$ >;�'>A5$= RA$<D�>9)60� &/4&*D'/A&/>VdJ.. optical printer >&60�<B�%#&N)#ก�� .'Ge�*4 
70 44. W��')�$ก-'�$"# ;'/: (J("Nก(/ W5'5)#4"#>�'W*>A50$= 4-ก>B?')�$("�U� %#&UXK:S#ก#)}#$>;4�)

(%#&:50 4.6) ก��� !"#$%#&$'()* )K.. 3 4/(/.
(%#&:50 4.7) ก��� !"#$%#&A/P/(-� D'/A>�'W*>A50$= (DSLR) J("
;#4#)!!"#$%#&=/A5R�@A� !Yก'S#4#<D�>N['ก��� !"#$%#&$'()*
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4.5) %#&$'()*@�J4กW* >N['D60�U�  )K..%#&$'()* U'#A 70 44. $L9A/P/(-� [1]

!"#$A�=$ก��� %#&$'()* U'#A 70 44. B)6� ก��� @�J4กW* <D�ก-.Ge�*4 U'#A 70 44. >)5$กก="# Ge�*4
@�J4กW* >=�#}#$ ก?<D�ก-.>9)60� }#$%#&$'()* @�J4กW* >D"'ก-' @�J4กW* >N['4#()8#'%#&$'()* P#ก .)/d-:
IMAX Corporation N)K>:VJ9'#A# %#&$'()*:50<D�)K..@�J4กW* PK!"#$:S#A�=$Ge�*4 70 44. :509=#4>)?= 24 
>G)4 ("�=/'#:5 >'67�Ge�*4:50<D� PK459=#4JU? J) 4#กก="#Ge�*4%#&$'()* 35 44. >&60�<B�;#4#)!J;A T�%#&
J�K>;5$ @A��$"# >:50$ ()  J�K45&�- 

(%#&:50 4.8) B��AW5'�' U'#A 15 ก/R�=-((* :50<D�ก-. >9)60� 
}#$%#&$'()* @�J4กW* (Image MAXimum)

(%#&:50 4.9) %#&>N)5$.>:5$. U'#AGe�*4%#&$'()* 35 44. ก-.
Ge�*4 70 44. @�J4กW* (	
��
ก ��ก�������)

R) %#&$'()* :50}#$A�=$)K..@�J4กW* PK45%#&:U'#A<Bb" J�K 459=#4�K>�5$A;Y ก="#%#&$'()*:-0=@N
P�%#&$'()*@�J4กW* PK45U'#Aก=�# N)K4#X 22 >4() (72 GL() ;Y  16.1 >4() (63 GL()

<'�A5( %#&$'()*:50}#$<'R) %#&$'()*@�J4กW* ;"='4#ก>N['%#&$'()*;#)9A5 J("<')K$KB�- 45
ก#)'S#%#&$'()* )K.. 35 44. 4#A-AJN�  (remaster) >&60�}#$<'R) %#&$'()*@�J4กW* >)5$ก="# IMAX 
DMR (digital remastering) %#&$'()*>)60� J)ก :50'S#4#)54#;>(�)* >&60�}#$<'R) %#&$'()*@�J4กW* 96� 
>)60�  �K&��R� 13 <'N� &.V.2545 '�กP#ก'57 %#&$'()*N)K>%: .�?�ก.-;>(�)* .# >)60�  >D"' J.:J4' 
�-V=/')-((/ก#� �%/4B#; 9)#4J9�' J�K >)60� �"#;LA �=(#) 45ก#)!"#$:S#}#ก&/>Vd :50<D�ก��� @�J4กW*

>460�>A6�'>4d#$' &.V. 2552 45R) %#&$'()*PS#'=' 320 R) :-0=R�ก<' 42 N)K>:V :50}#$<')K..
@�J4กW* ()��$�K 65 �$Y"<'�>4)/ก#>B'6� J�KN)K>:Vb50NLp')

)K..%#&$'()*@�J4กW* IMAX 45�5กD60�B'C0 ="# )K.. 15/70 (B4#$9=#4="#<D�Ge�*4U'#A 70 44. RA$

                                     
1 U��4Y�JJ�K%#& "@�J4กW*" P#ก=/ก/&5>A5$ ;#)#'Lก)4>;)5
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<'J("�K>G)4U� %#& PK45)YB'#4>($ PS#'=' 15 )YN)
-IMAX Dome B)6� OmniMAX }#$A�=$P�&/>Vd:5045�-กdXKR9� >N[')YNRA4
-IMAX 3D <D�;S#B)-.}#$%#&$'()*;#44/(/ :50!"#$:S#A�=$ก��� !"#$%#&$'()*PS#'=' 2 (-=
-IMAX HD >N[')K..%#&$'()* :50!"#$:S#A�=$9=#4>)?= 48 >G)4("�=/'#:5 >N[';� >:"#U� )K..Nก(/
-IMAX Digital >N[')K..}#$%#&:50&-Q'#UC7'4#<B4"<'N� &.V. 2552  [2]

4.1.2 ก��� =/A5:-V'* (video camera) B)6� ก��� !"#$%#&=/A5R�

ก��� !"#$%#&=5A5R� (camcorder) >N['�LNก)X*ก��� !"#$%#& :50.-':Cก%#&J�K>;5$ A�=$ )K..�'#�?�ก 
(analog camcorder) J�K )K..A/P/(-� (digital camcorder) ;60�:50<D�.-':Cก%#& 45:-7 :50>N['>:N (tape) �#)*AA/;ก*
(harddisk) JT"'B'"=$9=#4PS# (flash memory) J�K W5A5 (CD: compact disc) J��=J("D'/AU� >9)60� :50PK<D�
>:9R'R�$5J..<A NOPPL.-' ก��� !"#$%#&D'/A'57 45.:.#:4#ก("�ก#)�S#'=$9=#4;KA=ก<'A�#'!"#$%#& A�=$
>:9R'R�$5:50'S#;4-$ )K..A/P/(-� :S#<B�ก��� =/A5!Yก'S#@N<D� #'@A�B�#กB�#$ >D"' <D�>N['ก��� R:):-V'* = P)NeA 
<D�!"#$%#&:-0=@N J�K>�6�กD'/A:50459LX%#&;Y  @N!"#$:S#%#&$'()*

NOPPL.-' ก��� !"#$%#&=/A5R� J." (#4�-กdXK ก#)P-A>ก?.U��4Y� ก#).-':Cก%#& >D"' DV camcorer 
MiniDV camcorder DVD camcorder HDD camcorder

  (1) ก��� =5A5R� )K..�'#�?�ก (analog format camcorder)

>N['ก��� =5A5R� )L"'J)ก4-ก<D� #'<'B�� ;"  U� ;!#'5R:):-V'* <D�>:9R'R�$5>ก"# J(">N[':50$�4)-.@A�<'$L9'-7'
(-=ก���  N)Kก�.A�=$ >�';* J�K@4R9)RG'<'(-= :S#B'�#:50)-.;-bb#X%#&J�K>;5$  >N[';-bb#X@GGo# J��=
.-':Cก� .'>;�'>:N J4">B�?ก (magnetic tape) <')YNU� ;-bb#XJ4">B�?ก@GGo#

                                     
2 R) %#&$'()*@�J4กW*<'N)K>:V@:$ .)/B#) #'RA$ .)/d-:<'>9)6� >4>P�)* W5'5>&�?กW* >A/4(-7 �$Y":50R) %#&$'()* >4>P�)* W5'5>&�?กW* 

;#U#)-DR$m/' RA$<D�D60�="# ก)L @:$ @�J4กW* >m5$>(�)* J�K &#'#RW'/9 @�J4กW* >m5$>(�)* (#4�S#A-. NOPPL.-' $�#$4#�$Y":50 &#)#ก�'  
W5'5>&�?กW* D-7' 5 VY'$*ก#)9�#;$#4&#)#ก�' RA$<D�D60�="# ก)L V)5 @�J4กW* >m5$>(�)*
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1.1) )K..ก#).-':Cก%#&

ก��� N)K>%:'57 <D�)K..ก#).-':Cก%#& B�#$)K.. 96�

–)K.. PAL 9=#4�K>�5$A<'ก#).-':Cก%#&J'='�' 625 >;�' 25 >G)4("�=/'#:5

–)K.. NTSC (NTSC 3.58, NTSC 4.43) 9=#4�K>�5$A<'ก#).-':Cก%#&J'='�' 525 >;�' 29.97 
>G)4("�=/'#:5

–)K.. SECAM 9=#4�K>�5$A<'ก#).-':Cก%#&J'='�' 625 25 >G)4("�=/'#:5

(%#&:50 4.10) ก��� !"#$=/A5R�)K..A/P/(-� )L"'<B4"!"#$%#&9=#4�K>�5$A;Y  )KA-. 1080p

:-7  3 )K..:50 !Yก��กJ..4#>&60�<D�J&)"%#&J�K>;5$  U� R:):-V'*<'N)K>:V("# a :-0=R�ก ;#>B(L:5045
B�#$)K.. >&)#K="# J("�KN)K>:V("# ก?45ก#):A��  ;" ;-bb#X%#&J�K>;5$  ��ก�#ก#V A�=$)K..R:):-V'*
:50J(ก("# ก-' :-7 ;#4A- ก�"#= ก?@A�45ก#)&-Q'#("�>'60� @N�5ก

1.2) )K..;60�>ก?.;-bb#X<'ก��� =/A5R�

–)K.. VHS J�K S-VHS  >N[')K...Lก>./กA-7 >A/4 .-':Cก;-bb#X%#&J�K>;5$  .'4�='>:N:50;)�# 
P#ก <$;- >9)#KB*}#.A�=$;#)J4">B�?ก

–)K.. 8 mm.  @A�)-.9=#4'/$44#กก="# >&)#KU'#AU� >:N >�?ก� >&5$  8 44. :S#<B�(-=ก��� 45
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U'#A>�?ก(#4@NA�=$ UXK:50)#9#!Yก�  J�K9LX%#& U� %#&J�K>;5$ :50.-':Cก@A� �$Y"<')KA-.A5

–)K.. Hi8 >N[')K..:50&-Q'#("�P#ก)K.. 8 mm <D�>:N:5045U'#A>:"#ก-' J(";#4#)!.-':Cก%#&@A��K>�5$A
UC7'!C  400 >;�' <B�%#&:50D-A>P'4#กUC7' ;#4#)!.-':Cก>;5$ <')K.. stereo @A�

DV tape
Betamax tape

DVCAM tape

  (2) ก��� =/A5R� )K..A/P/(-� (digital format camcorder)

ก#).-':Cก;-bb#X A�=$)K..A/P/:-� PK@A�9LX%#&U� %#&J�K>;5$ :50A5UC7' ก="#)K..�'#�?�ก4#ก
>&)#K@4"45ก#)�A:�'U� ;-bb#X J�K ;#4#)!:S# #')"=4ก-.9�4&/=>(�)*@A� ก��� )K..'57 >)5$ก="# ก���  
DV (digital video) .-':Cก;-bb#XA/P/(-� � .'4�='>:ND'/AA/P/(�� WC0 !Yก&-Q'#UC7'4#<'N� 1994 RA$45ก�L"4
.)/d-:("# a 4#กก="# 60 .)/d-: @A�)"=446�ก-' กS#B'A)YNJ..U�  >:N DV UC7' >&60�<B�>N['4#()8#'>A5$=ก-' 
%#&J�K>;5$  PK!Yก.-':CกJ�KP-A>ก?.� <'(�-.>:N :50>)5$ก="# 4�='>:N DV (digital video cassette)

2.1) )K..>:N>ก?.U��4Y�

–>:N DV

459=#4ก=�# U� >;�'>:N 2 U'#A 96� >:N DV J..4#()8#' .-':Cก@A�'#';Y ;LA 240 '#:5 J�K >:N 
mini DV 4�='>:NPK45U'#A>�?กก="# >:Nก=�#  10 44. .-':Cก@A�'#';Y ;LA 60 '#:5 >:N DV J�K Mini DV 
PK.-':Cก)K..>;5$ @A� 8-16 ./( 9=#4!50 32-48 MHz 459=#4>)?=<'ก#)!"#$U��4Y� 25 >4กกK./(("�=/'#:5 (25 
mbps) .# )L"';#4#)!.-':Cก>;5$ @A�!C  4 D"� ;-bb#X >:N DV $- J." ��ก@A�>N[' 2 D'/A 96�

>:N DVCPRO !Yก&-Q'#UC7'4#<'N� 9.V.1995 RA$ .)/d-: Panasonic >N[')K.. DV $L9J)ก >:Nก=�# 
18 44. <D-ก-.4�>(�)*:50459=#4>)?=)�. ;Y ก="# DVCAM >�?ก'��$ .-':Cก@A�'#';Y ;LA 123 '#:5 J�K mini 
DVCPRO .-':Cก@A�'#' 63 '#:5

>:N DVCAM !Yก&-Q'#UC7'4#<'N� 9.V.1996 RA$ .)/d-: SONY 45>'67�>:Nก=�#  15 44. <D�ก-.4�>(�)*
:50459=#4>)?=)�. ;Y ก="#)K.. DV >�?ก'��$ J(";#4#)!'S#4#<D�)"=4ก-. DV @A� .-':Cก@A�'#';Y ;LA 184 '#:5 
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J�K mini DVCAM .-':Cก@A�'#' 40 '#:5

–>:N Digital8

>;�'>:N>N['�'#�?�ก )K.. Hi8 J(".-':CกA�=$;-bb#XA/P/(-� '-.>N['9=#4;#4#)!U� >:9R'R�$5U�#4
)K.. WC0 :S#<B�>:ND'/A'57 'S#@N<D�ก-.ก��� =/A5R�)K..A/P/(-�@A� RA$.-':Cก;-bb#X%#&J�K>;5$ <')K..A/P/(-� 
:50<B�9=#494D-A 500 >;�' )K..>;5$ J.. PCM ก��� .# )L"' ;#4#)!JN� ;-bb#X=/A5R� P#ก)K.. Hi8 <B�
�$Y"<')YN Digital8 @A��5กA�=$ J("�$"# @)ก?(#4 NOPPL.-' >:N Digital8 ��#;4-$@NJ��= (#4>:9R'R�$5ก��� )L"'>ก"#

–>:N micro MV

>N['>:N)K..<B4" :50.-':Cก;-bb#XA/P/(-� � .'4�='>:N:5045U'#A>�?กก="# mini DV WC0 :S#<B�(-=ก���  
45U'#A>�?ก� (#4@NA�=$ >:N micro MV ;#4#)!.-':Cก;-bb#XJ.. MPEG2 @A�'#' 60 '#:5  (J..>A5$=
ก-.:50<D�.' DVD) :S#<B�@A�%#&:50459LX%#&;Y  &)��445B'"=$9=#4PS#J.. IC Chip

  (3) N)K>%:U� ก���  =/A5R�

3.1) ก��� =5A5R� ;S#B)-.TY�<D�:-0=@N (home users)

4-ก459LX%#&&�<D� <D�!"#$%#&:-0=@N >D"'  #'>�57$  U"#=>B(Lก#)X* :"� >:50$= 9LX%#&U� %#&J�K>;5$ 
&�<D�@A� �LNก)X*("�&"= 45PS#ก-A 45:-7 )K..�'#�?�ก J�K A/P/(-� J(">:9R'R�$5A/P/(-� @A�)-.ก#)&-Q'#@N)=A>)?=
4#ก 45ก#)'S#)K..ก��� =/A5R�A/P/(-� @N<D�<'�LNก)X*;60�;#)�60'a >D"' R:)V-&:*>9�60�':50 ก��� !"#$)YN%#&'/0 

3.2) ก��� =5A5R� ;S#B)-.TY�<D�กC0 �#D5& (semi-professional)

459LX%#&;Y ก="# ก��� )KA-.TY�<D�:-0=@N 9LX%#&U� %#&:50.-':Cก@A� PK459=#494D-A;Y ก="# NOPPL.-' 
ก��� !"#$%#&A/P/(-�9LX%#&;Y  (DSLR) .# )L"' 459=#4;#4#)!!"#$%#&=/A59=#4�K>�5$A;Y  )KA-. 720p B)6� 
1080p :50�-()#9=#4>)?=%#& 24-30 >G)4("�=/'#:5 ;#4#)!'S#%#&:50@A�4#<D�<' #'%#&$'()*@A� WC0 45PLA>A"'
4#ก <'>)60� 9LX%#&;5J�K9=#4�K>�5$AU� %#& :S#@A�<ก��>95$ ก-.ก��� !"#$%#&$'()*P)/ a

3.3) ก��� =5A5R� )KA-.46��#D5& (professional)

>N['ก��� ;S#B)-.46��#D5& (-=>9)60� 45U'#A<Bb" 459LX%#&;Y  :-7 %#& J�K>;5$  :S#<B�45)#9#J&  >B4#K
;S#B)-. !"#$:S#J�K T�/( #'>&60�mL)ก/P ก#)RcdX# >=�#<D� #'(�� J.ก<;"."# >B46�':50'-กU"#=>U#<D�ก-'

3.4) ก��� =5A5R� ;S#B)-.;!#'5R:):-V'* (broadcast camera)

>N['ก��� :50<D�;S#B)-. #'T�/()#$ก#)R:):-V'* >&60�;" ��ก�#ก#V 45ก�9=.9L4 ก�@ก&/>Vd9)�.9�L4 #'
@A�B�#กB�#$ PC 45)#9#;Y ก="#ก��� :LกN)K>%:
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(%#&:50 4.11) ก��� :50<D�<'B�� ;(Y ;!#'5R:):-V'* J�K ;S#B)-.!"#$ก�# JP�  >D"' ก5n# >&60�!"#$;-bb#X:�AR:):-V'*

J(">'60� P#ก R:9R'R�$5A/P/(-� @A�>U�#4#45�/:m/&�("�)K..ก#)>T$J&)" :-7 )K..;#$;-bb#X (cable tv) 
)K..!"#$:�A%#9&67'A/' J�K :5=5A#=>:5$4 :S#<B�(�� 45ก#)&-Q'#>N�50$'JN� )K.. :-7 �LNก)X* J�KRN)Jก)4 
P#ก)K..�'#�?�ก 4#>N[')K..A/P/(-�ก-'4#กUC7' :S#<B�ก��� =/A5R�)K..;!#'5R:):-V'*)L"'>ก"# :50$- <D�)K.. 
�'#�?�ก ("# B-'4#<D�)K..A/P/(-�ก-(4#กUC7' U��A5U� A/P/(-� 96� U'#A J�K'7S#B'-ก �A�  J("ก�-.459LX%#&;Y UC7'
<')KA-.A#@4"J(ก("# ก-'4#ก'-ก RA$>}&#K )K..R:):-V'*9=#4�K>�5$A;Y  (high-definition television B)6� 
HDTV) กS#�- >N[':50$�4)-. J�K @A�)-.9=#4'/$4ก-'4#กUC7'

  (4) ;"='N)Kก�. U� ก��� =/A5R�A/P/:-�

4.1) >�';* (lens)

>N['(-=)=4J;  :504#ก)K:.ก-.=-(!L:50!"#$ J�K;K:��'��ก4# J��=;" T"#'@N$-  >W'>W�)*)-.J;  (CCD) 
>�';*U� ก��� 45T�("�9=#494D-AU� %#& >W'>W�)*)-.J;  45T�("�U'#A9=#4�K>�5$AU� %#& U'#A>W'>W�)* 
4545U'#A<Bb" PK>ก?.)#$�K>�5$AU� %#&@A�A5 @A�%#&U'#A<Bb"

4.2) D"� 4� %#& (view finder)

<D�4� %#&UXK.-':Cก RA$)-.%#&4#P#ก>�'W*

4.3) P�%#& LCD

>N[';"=':50>&/04UC7'4#P#กก��� =/A5:-V'*)K..�'#�?�ก D"=$<B�;#4#)!.-':Cก%#&@A�;KA=กUC7' ;#4#)!AY%#&
:50.-':Cก@A�:-':5 P�%#&PK$60'��ก4#P#ก(-=ก��� .)/>=XA�#'U�#  ;#4#)!B4L'@A�

4.4) D"� ("��LNก)X*>;)/4

;S#B)-.("�>U�#ก-.�LNก)X*("# a :50>U�#4#>;)/4ก#):S# #'U� ก���  >D"' @G;"�  @4R9)RG' BYGO  D"� ("�
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;#$;-bb#X in put / out put D"� >;5$.@GP#กJ.(>(�)50 >N['(�'

(%#&:50 4.12) ก��� !"#$%#&$'()* )K..A/P/(-� %#&P#ก: http://www.stargatestudios.net/channel/wp-
content/uploads/2010/02/Thoroughbred-BD-Stills-137-of-240.jpg

(%#&:50 4.13) ก��� !"#$%#&$'()* )K..A/P/(-� &)��4�LNก)X*>;)/4 %#&�"#  9LX�-กdXK J�K9=#4;#4#)! U� ก��� A/P/(-�
)L"'<B4"a
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4.2 ��	ก��
ก����������������


4.2.1 �LNก)X*N)Kก�.(-=ก���  (camera accessories)

ก#)!"#$%#&$'()* '�กP#กก#)>�6�ก<D�ก��� !"#$%#&$'()* :50!Yก(�� J�K>B4#K;4 ก-.;%#=KU�  #'
:50PK(�� N�/.-(/J��= ก?PS#>N[':50PK(�� >�6�ก<D� �LNก)X*N)Kก�.U� ก���  <B�!Yก(�� A�=$  >&60�>;)/4N)K;/:m/%#&
ก#):S# #'<B�4#กUC7' �LNก)X*:50<D�N)Kก�.ก��� %#&$'()* J("�KN)K>%: J("�K)L"'454#ก4#$ J�K45D60�>)5$ก
9��#$a ก-'
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  (1) �LNก)X*N)Kก�.ก��� Ge�*4

1.1) 4�>(�)* (motor)

:S#B'�#:50U-.>9�60�'ก�@ก%#$<'(-=ก��� 

1.2) J4กก#W5' (magazine)

Nก(/ ก��� !"#$%#&$'()* ;#4#)!.))PLGe�*4:50<D�!"#$ @A�$#=N)K4#X 100 GL( >460�!"#$B4A4�=' ก?PK
!�A>N�50$'4�='��ก J��=.))PL<B4" J("!�#(�� ก#)!"#$%#& :50459=#4$#=>ก/'@Nก="# 100 GL( ก?@4";#4#)!:50PK
:S#@A� A�=$>B(L'57 ก��� %#&$'()*PC @A�T�/( J4กก#W5' 4#<D�>N['B�� >ก?.Ge�*4 >&60�<D�!"#$%#&$'()* WC0 45�$Y"
B�#$U'#A >D"' 200, 400, 600, 1,000, 1,200 GL(

J4ก#W5' J." ��ก>N[' 2 N)K>%: 96� N)K>%:45Jก')"=4ก-' (coaxial type) Ge�*4:50<D�!"#$<'���;"  (feed)
ก-.Ge�*4:50!"#$J��=<' ���>ก?. (take-up) (/A�$Y".'Jก'>A5$=ก-' J("9'�KA�#' ก-. N)K>%:J$ก;"=' (separat
compartment) ก#).))PLGe�*4<'J4?กก#W5'<')YNJ..'57 PKJ$กGe�*4��ก>N[';� ;"=' 96� B�� >ก?.Ge�*4 (feed B)6�
supply) �$Y"�5กA�#'B'C0  ก-. B�� >ก?.Ge�*4:50!"#$J��= (take-up) WC0 :-7 ;� ;"=''57PK>)5$ U'#'ก-'�$Y"<'J4กก#W5'

1.3) J4?:.�กW* (sun shade-matte box)

>N['�LNก)X*D"=$No� ก-'J; JAA B)6�.- JAA B)6�A= @G :50�#P;"� !YกT/=>�';* J4?:.�กW* .# D'/A 45
D"� @=�<B�>;5$. B)6� (/AGe�>(�)*@A� B)6� �#P<D��LNก)X*D'/A�60' <;"J:'Ge�>(�)* >&60�P-A� 9*N)Kก�.J;  <B�@A�
(#4(�� ก#)

(	
���� 4.14) ������ก ! ���"#
$%

1.4) !L 46A (changing bags)

45�-กdXK>N['!L ;5AS# >$?.W��'�$Y"A�=$ก-';� D-7' ;#4#)!NeAJ�K>NeA@A�:-7 ;� D-7' &)��4ก-''-7'PK45D"� 
;� D"�  >&60�<D�46�;�A>U�#@N%#$<'!L @A� RA$:50N#ก!L PKก)KD-.)-Aก-.JU'&�A5 PC No� ก-'J; @4"@B�T"#'>U�#@N
<'!L  UXK:S# #' !L 46A'S#4#<D�N)KR$D'* >&60�.))PL (load) Ge�*4!"#$%#&$'()* >U�#@N<'J4กก#W5'J:' ก#)
.))PL<'B�� 46A
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1.5) .�/4&* (blimp)

>N['�LNก)X*No� ก-'>;5$ ).ก=' UXK.-':Cก>;5$ )KB="# ก#)!"#$:S#

(%#&:50 4.15) .�/4&* J..BL�4 J�K J..>N�6�$

1.6) .#)*''50 (barney)

96�!L 9�L4ก��� %#&$'()* 45�-กdXK9��#$T�#'=4:C.J;  >N['�LNก)X*9�L4ก���  >&60�No� ก-'�LXB%Y4/
;Y B)6�(0S#>ก/'@N �#P:S#�-'()#$("�Ge�*4:50.))PL�$Y"<'ก���  '�กP#ก'57 .#)*''50 ก?;#4#)!D"=$No� ก-'>;5$ P#ก
(-=ก��� @A��5กA�=$ !�#ก��� !"#$ @4"�$Y"<ก��@4R9)RG' ;S#B)-..-':Cก>;5$ 4#กP'>ก/'@N

1.7) .)/4&*<D�<(�'7S# (under water housing)

96� �LNก)X*:50;)�# UC7' >&60�No� ก-''7S#@4"<B�@N!Yกก��� !"#$%#&$'()* >460�'S#ก��� @N.-':Cก%#&<(�'7S#
ก#)��กJ..�LNก)X*D'/A'57 459=#4$L" $#ก<'>)60� ก#)<D�=-;AL J�Kก#)��กJ..D/7';"='N)Kก.)KB="#  U��("�
(adaptor) :50No� ก-''7S#WC4>U�#@A� D"� ก)KPก:50PK<D�>�';*;"� T"#' >&60�.-':Cก%#& ก?:S#P#ก=-;AL>B'5$= :' <;

Highlight smaller critical areas in the context of larger
assmeblies; Created using 3DVIA Composer.

(	
���� 4.16) 	
�'(�)���! �))�*ก+,�$ '-,'",(./

(under water housing)
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1.8) 4�>(�)*WY4 (moterized zoom drive B)6� zoom control)

>&60�<B� >�';*WY4 459=#4;KA=ก<'ก#)<D� TY�T�/(4-ก(/A(-7 4�>(�)* ก#):S# #'U� 4�>(�)*WY4 PK:S# #':50
<D�9=#4>)?=9 :50 J�K>N�50$'JN� 9=#4>)?=@A�

1.9) >9)60� ()=PRGก-; (follow focus devices)

>N['�LNก)X*9=.9L4ก#)B#RGก-; 4-กPK@4"&.;S#B)-.ก��� N)K>%:;4-9)>�"' J(";S#B)-.ก��� %#&$'()*
)KA-.46��#D5& 4-กPK45>9)60� 46�9=.9L4RGก-; >&60�;KA=ก("�ก#)!"#$%#&$'()* @4"<B�9�#A>9�60�'>ก50$=ก-.RGก-;
(��AP' 9�"� (-=("�ก#):S# #'<'ก#)!"#$

1.10) !L >.?A>(�?A (ditty bag)

>N['!L <.>�?กa :50D"# %#&$'()*4-กPK45@=�<ก��(-= <;"�LNก)X*:50PS#>N[' >D"' ;#$=-A)K$K >:Nก#= J�K
�60'a (#ก��� J�KTY�D"=$ก���  �#P;=4>;67�ก-�ก :50:50��กJ..&/>Vd:5045!L >.?A>(�?A �$Y")�.(-=

1.11) DLA!L .))PLก���  (carrying cases)

RA$Nก(/ ก��� %#&$'()*:Lก$50B�� PK��กJ..ก)K>N�#>A/':# @=�>N['&/>Vd ;S#B)-.>ก?.ก��� J�K�LNก)X*
�S#'=$9=#4;KA=ก J�KNo� ก-'�-'()#$<B�ก-.ก��� J�K�LNก)X*@A� D"=$�Aก#)ก)K:.ก)K>:6�'J�K!Yกก)KJ:ก
WC0 PK:S#<B�ก��� >;5$B#$@A� ก)K>N�#DLA>A/':# PC T�/(UC7'�$"# JU? J)  ��กJ..�$"# >B4#K;4

  (2) �LNก)X*)� )-.ก���  (camera support)

ก#)!"#$:S#%#&$'()*:Lก9)-7  (#ก��� :Lก9'&$#$#4�$"# $/0 <'ก#).-':Cก%#& >&60�<B�TY�D4;#4#)!>U�#<P
9=#4B4#$U� %#&:50!"#$@=�<B�A5:50;LA !6�>N['%#)ก/PB�-ก U� TY�!"#$%#&$'()*

PS#>N['(�� >�6�ก<D� �LNก)X* B)6� >9)60� 46�)� )-.ก���  4#>;)/4ก#):S# #' �LNก)X*>B�"#'57 NOPPL.-'45<B�
>�6�ก<D�B�#$N)K>%: (#4�-กdXK<D� #' @A�Jก" N)K>%:D"=$!6� (hand held work) N)K>%:;#4U# (tripod)
N)K>%:)# A���50 (dolly) J�K N)K>%:>9)' (crane)

2.1) N)K>%:D"=$!6� (hand held work) B)6� steadicam

>N['�LNก)X*)� )-.ก��� %#&$'()* N)K>%:@4"45U#$CA(/Aก-.&67'A/' J("PK<D�46� B)6� �S#(-= U� TY�!"#$
%#&$'()*>N['B�-ก <'ก#)97S#$-'�5ก("�B'C0  45N)KR$D'*("�ก#)>9�60�'ก��� J..�/;)K >D"' ก#)!"#$%#&$'()*
U"#= B)6�ก#).-':Cก%#&>B(Lก#)X* :50�#V-$9=#4)=A>)?= J�K9�"� (-= U� TY�!"#$%#& >D"'

–J..A�#4!6� (hand Grip) 45U'#AกK:-A)-A <D�(/A(-7 ก-.;"='8#'U� (-=ก���  D"=$<B�TY�!"#$%#&$'()*
>9�60�'ก��� @A�'L"4'=�UC7' .# )L"' ��กJ..4#<B�45NLp4กAก�@กD-(>(�)*U� ก��� A�=$
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–J..$CAก-.�S#(-= (body brace) >N['�LNก)X* ��กJ..4# >&60�<D�(/Aก-.�S#(-=U� TY�!"#$%#& �LNก)X*
N)K>%:'57 >460�'S#>�#ก��� %#&$'()*>U�#(/A J�K P-A'7S#B'-ก<B�;4AL� <B�TY�!"#$%#&45�/;)K<'ก#):S# #' RA$@4"
(�� @N)-.'7S#B'-กU� ก��� 

–J..$CA>B'50$=@B�" (shoulder rest of shoulder bracket) 9��#$ก-.N)K>%:$CAก-.�S#(-= J(">'�'ก#)
:S# #' :50>ก50$=ก-.ก#)<D�@B�">N['B�-ก <'ก#))-.'7S#B'-ก 9=#49�"� (-= J�K 9=#4;KA=ก<'ก#):S# #' @4"45
�/;)K>(?4:50>B46�'ก-.N)K>%:J)ก

  (3) �LNก)X*)� )-.ก���  N)K>%:;#4U# (tripods)

!6�>N['�LNก)X* 9Y"ก-.(-=ก���  :50PS#>N['J�K<D�."�$:50;LA R9) ;)�# U� ;#4U# J$ก��ก@A� 3 ;"=' 96�
;"='B-= (tripod heads) ;"='U# (tripod legs) J�K ;"='N�#$ (tripod down)
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3.1) ;"='B-= (tripod head)

;"=''57 ;S#B)-.$CAก-.8#'U� (-=ก���  >&60�<B�TY�<D�ก��� ;#4#)! J&' J�K :/�:* ก��� @A�;KA=ก 4-ก>)5$ก="#
B-=J&'–:/�:* (pan-tilt head)

;/0 :50(�� &/P#)X# >460�PK'S#B-=J&'-:/�:* 4#<D� 96� ก#)>�6�ก<D�N)K>%:U� B-= <B�>B4#K;4ก-. #'

–G)/9D-0' >�?A (friction head) B-=;#4U#J..'57 >B4#K;S#B)-.ก#)>9�60�'ก���  (camera movement)
J..>)?= B)6� ก#)>9�60�'@B=J..;-0' (� V#U� ก#)>9�60�'@B=:50J9.) 4-ก<D�!"#$%#&J�?9D-0'("�;Y� 96� 9=.9L4
<B�ก��� �$Y"'/0 @4"@A�A5'-ก

–G�Y�/A >�?A (fluid head) B-=;#4U#J..'57 >B4#K;S#B)-.ก#)>9�60�'ก���  J..D�# 'L"4'=� WC0 () U�#4ก-.
J..J)ก 96� D"=$<B�ก#)9=.9L4ก��� �$Y"'/0  B)6� >9�60�'@B=@A�D�# 'L"4'=� >&)#K459=#4B'5AU� B-=>N['(-=D"=$

–>ก5$)* >�?A (geared head) >N['B-=;#4U#:50��กJ..4# >&60�<D�ก-.ก��� U'#A<Bb" 45)K..GO'>G�� 9�$
9=.9L4 <B�ก��� >9�60�'@B= <'J'=)#. B)6�J'=A/0  @A�(#4P- B=K:50(�� ก#) ก#)>9�60�'@B=ก���  :50<D�>ก5$)*>�?A
>N['(-=)� )-. PK459=#4>:50$  J�K '/04'=�4#ก J("TY�9=.9L4(�� T"#'ก#)fgก<D�4#>N['�$"# A5

3.2) ;"='U# (tripod legs)

;"=''57 4-ก:S#>N[' 3 :"�' $6ABA@A� 45 3 U'#A96� U'#A4#()8#'U#;Y  U'#AU#;-7' (baby legs) J�K
U'#AU#>(57$ (hi-hats or top hat)

3.3) ;"='N�#$ (tripod shoe)

>N[';"=':50<D�>ก#K&67' ;"='<Bb" PK45�-กdXK9��#$ก-' 96� :S#>N['N�#$JB�4 >&60�P/ก� @Nก-.&67' �#P;=4
@=�A�=$N��ก>B�?กJU?  J(".# D'/A <D�>N['�Yก$# )� )-. '�กP#ก'57 $- 45ก#)��กJ.. �LNก)X*>;)/4;"='N�#$
A�=$ >&60�$CAB)6�No� ก-'ก#)�60'��4 >)5$ก="# ;@N>A�)* (spider) <D�()C (/Aก-.N�#$;#4U# 45D60�>)5$กB�#$D60�
96� spreader, tri-down, B)6� tripod triangle

  (4) �LNก)X*)� )-.ก���  N)K>%:A���50 (dolly)

>N['�LNก)X*:50<D�)� )-.ก���  >&60��S#'=$9=#4;KA=ก<'ก#)>9�60�'ก���  �-กdXK("# a >&60�<B�;#4#)!
>N�50$'4L4ก��� @A� RA$%#&@4";-0'@B= A���50 45B�#$J.. B�#$U'#A (-7 J("U'#A>�?ก@NP'!C U'#A<Bb"

NOPPL.-' A���50@A�)-.ก#)&-Q'#�$"# 4#ก4#$ >N['J..:50@4"(�� 45)#  J�K45)#  (track) .# D'/A (/AB-=
@�A)��/9 (hydraulic) >&60�D"=$$ก)KA-.ก��� @A�A�=$ '�กP#ก'57 $- 45�LNก)X*>;)/49=#4;#4#)!U� A���50
RA$(/A(-7 A���50.'8#'�LNก)X*>;)/4 >&60�>�60�'ก��� <'4L4;Y  J�K 4L4(0S# (boom operated) @A� >)5$ก="# J9)N
A���50 (crab dolly)
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(%#&:50 4.17) A���50 J�K�LNก)X*N)Kก�.

   (5) �LNก)X*)� )-.ก���  N)K>%:>9)' (crane)

>N['>9)60� 46�)� )-.ก��� U'#A<Bb" >&60�T�&/>Vd<'ก#)!"#$%#&$'()*P#ก4L4;Y  (boom) :50>)5$ก="# .Y4
4YG>4':* (boom movement) >9)' 45<B�>�6�ก<D�B�#$U'#A U'#A<Bb" ;#4#)!$ก@A�;Y !C  27 GL(

(%#&:50 4.18) >9)' (crane)

(%#&:50 4.19) >��/9�N>(�)*=/:$L.- 9-. (/Aก��� ;S#B)-.!"#$
%#&4L4;Y 
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  (6) @4R9)RG' / @49*.Y4

D'/AU� @4R9)RG' (�� >�6�ก<B�>B4#Kก-.ก#)!"#$:S# J." ��ก>N[' 4 D'/A 96� Dynamic Mic.
Condenser Mic.  Electrets Mic. Boundary Mic.

Handheld mic.
Shotgun mic.

Wireless mic.

(%#&:50 4.20–1) @4R9)RG' D'/A("# a

(%#&:50 4.20–2) B�-กก#):S# #'&67'8#' U�  @4R9)RG'
D'/A("# a
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(%#&:50 4.20–3) 9LX;4.-(/ J�K:/V:# ก#))-.>;5$  U� @4R9)RG'J("�KD'/A

Cardiod mic.
Hyper-cadioid Omni mic.
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4.2.2 @G;"� ;S#B)-.!"#$%#&$'()*

;"='N)Kก�.U� R94@G 45 3 ;"=' 96� (-=R94 (housing) (-=B��A@G (bulb) J�K JT"';K:��'J; 
(reflector)

R94@GN)K>%:45>�';* 45 2 N)K>%: 96�

(1) R94@G>G);>'� (fresnel) :S#B'�#:50D"=$>ก�50$�S#J;  :50;K:��'��กP#ก(-=B��A J�K��กP#กJT"'
;K:��'J;  <B�45J; ;40S#>;4�:-7 = J;  ก)KPกB'�#R94@G>G);>'� PK45)�$B$-ก >N['(-=D"=$>ก�50$J; 

(2) R94@G&#)* (parabolic reflector-PAR) 45�-กdXK9��#$R94@GB'�#)!$'(* <B�กS#�- J; ;Y  J�K45:/V
:# U� J; D-A>P' N)-.J(" = J; @4"@A�

;"='R94@GN)K>%:@4"45>�';* 45 3 N)K>%: 96�

(1) R94@GR�>&"'>GW (open face) >N['R94@G:5045A= R94>NeAB'�# @4"45ก)KPก 45กS#�- ;"� ;="# J�K�S#
J; 4#P#ก JT"';K:��'J; RA$()  PC <B�กS#�- ;"� ;="# ;Y ก="# @G>G);>'� >N['R94@G :50;#4#)!N)-.>N�50$'
�S#J;  <B�ก)KP#$ (flood) B)6�>N['PLA (spot) @A� RA$>�60�'B��A<B�>U�#<ก�� B)6� B"# P#ก JT"';K:��'J; 

(2) R94@G.)�A@�:* (board light) B)6�R94@G;#Aก)KP#$J;  (-=B��A@G PK>N[':# $#=<'A= R94;50
>B�50$4 N)-.J; ก)KP#$ (flood) J�KJ; >}&#KPLA (spot) @4"@A� JT"';K:��'J; (/A(#$(-= :S#P#ก=-;AL;5> /'
J; :50@A�4-ก>N['J; JU?  45= J; ก=�#  )K$KJ; ;"� (0S# >B4#Kก-.;!#':50!"#$:S#:50;#4#)!W"�'@G@=�<'4L4@A�

(3) R94@GW�G:*@�:* (soft light) <D�B�-กก#);K:��'ก�-.U� J; (-=R94@G 45U'#A<Bb" J�K:#;5U#=
%#$<'(-=R94 (-=R94PK:S#B'�#:50>N['JT"';K:��'J; <'(-=U� 4-'>�  J; :50@A� PC >N['J; :50ก)KP#$(-=>N['= 
ก=�#  $/0 (-=R9445U'#A<Bb" U'#AU� JT"';K:��'J; ก?PK45U'#A<Bb"(#4@NA�=$

N)K>%:U� B��A@G 45;"=';S#9-b<'ก#)P-AJ;  J�Kก#)��กJ..R94@GD'/A("# a

(1) B��A@GD'/A@;� (incandescent)

45 2 N)K>%: 96� B��A@;�:- ;>(' (tungsten) J�K B��A�#R�>P' (halogen) B��A@;�:- ;>(' PK<B�
J; ;="# &)��4ก-.9=#4)��' (-=U� @;�B��A PK;�#$@N�$"# ("�>'60� <')YNU� @�)K>B$ <B�กS#�- ;"� ;="# @4"A5
'-ก 45�LXB%Y4/;5(0S# >&5$  2,700 � V#>9�=/' ;"='B��A�#R�>P' @;�B��A:S#A�=$:- ;>(' B)6� J)"9=�:W*
(quartz) PK<B�กS#�- ;"� ;="# ;Y ก="# J�K45�LXB%Y4/;5 3,200 � V#>9�=/' J�K45�#$Lก#)<D� #''#'ก="#@;�
:- ;>(' @4"9=)<D�46�P-.(-=B��A >&)#KPK:S#<B��#$Lก#)<D� #'(0S#J�KJ(ก@A� �-'>'60� 4#P#ก N�/)/$#>945:50T/=
B'- ;-4T-;ก-.ก�#W:50.))PL<'@;�B��A�#R�>P'
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(2) B��A@GD'/A9#)*.�' �#)*ก (DC carbon arc)

B)6�>)5$ก="# @G�#)*ก >N['B��A@G:50<D�ก)KJ;@G()  (DC) ;Y 4#ก !C  225 J�4N� (225 Amp.) J; @G
�#)*ก @4"@A�>ก/AP#กก#)>T#@B4�@;�B��A J; :50@A�PK45:-7 �LXB%Y4/;5:- ;>(' J�K >A$*@�:* A- '-7' @G�#)*ก PC <B�
J; P�#4#ก>B46�'A= �#:/($* J�K<B�9=#4!50J; >)5$.J�K("�>'60�  >&)#K>N['J; :50>ก/AP#ก@Gก)KJ;() 
NOPPL.-'@4"'/$4<D�J��= >&)#KAYJ�)-กd#$#ก >9�60�'$�#$�S#.#ก J�K45>;5$ N)KPL@G�#)*ก ).ก='

(3) B��A@GD'/AA/;D#)*P (discharge lamp)

B)6�>)5$ก="# B��A�#)*ก)K..NeA 96� ก#)'S#B�-กก#)U� ก#)�#)*ก B)6� ก#)N�"�$N)KPL@GGo#4#<D� J("
>(/4ก�#W� @N<'B��A@G>&60�<B�>ก/A;J ;="#  D'/AU� ก�#W:50<D�>(/4PK<B�&�-  #'9=#4$#=9�60'("# a 45กS#�- 
;"� ;="# ;Y  B��AD'/A'57:S# #'A�=$ก)KJ;;�-. (AC) PC :S#<B�>ก/ANObB#<B�9=#4!50U� J; @4";40S#>;4� >ก/A
ก#)ก)K&)/. B��A@GD'/A'57 @A�Jก" 3.1) B��A HMI (halogen medium lodide) B)6�B��A HG B��A@G
D'/A'57 !Yก'S#@N<D�<'R94@G>G);>'� J�K R94@G&#)* 3.2) B��A@GG�Y��>);>W'W* J�KB��A@G�L(;#Bก))4

'�กP#ก'57 R94@G;"�  $- ;#4#)!J." (#4�-กdXKก#)<D� #'@A� A- '57

  (1) R94@GB-=ก��� 

45;� J.. 96� J..(/A:50B-=ก��� !"#$ ก-. J..J$ก;"� ("# B#ก <D�กS#�- @G;"� P#กJ.(>(�)50 B)6�>;5$.
P#ก@G.�#' <D�;S#B)-. #'!"#$%#&:-0=@N @4">B4#K;S#B)-. #'!"#$:S#%#&$'()* >&)#K<B�9=#4;="#  N)K4#X
100-300 =-((*

(%#&:50 4.21–1) 8+��9:-(��"#
$%
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(%#&:50 4.21–2) @GB-=ก���  D'/A;)�# >�  %#&P#ก: www.manusmedia.com

  (2) R94@GJ$ก

PK@G<B�9=#4;="# ;Y ก="# N)K4#X 1000/2000 =-((* B)6� ;Y ก="# TY�<D�(�� >�6�ก<B�>B4#K;4="# PK<D�
R94@G>$?' (cool light) B)6� R94@G)��' (hot light) ;"='<Bb"4-ก<D�<'B��  studio J�K >N[' #':50>'�'9LX%#&
A- '57

2.1) HMI FRESNEL

HMI $"�4#P#ก Hydrargyrum medium-arc iodide >N['B��A@G:50<B�J; ;5U#=>B46�'ก�# =-' B)6�
>)5$ก="# @G day light <B�กS#�- @G (-7 J(" 4 K (4000 =-((*) - 12 k<B�J; ;5U#='=�>B46�'J; P#กJ; JAA @G
D'/A'57 4-กPK<D�>�';* FRESNEL 9)�.�$Y"B'�#@G >&60�No� ก-'�-'()#$ J�K!'�4;#$(#'-กJ;A 

  

2.2) TUNGSTEN FRESNEL

>N['@G:- ;>(' <B�J; ;5;�4 <B�กS#�- @G (-7 J(" 2 K (2000 =-((*) 45 FRESNEL 9)�.�$Y"A�#'B'�# <B�J; 
;5;�4 J(";#4#)!Jก�;5<B�>N[';5("# a @A� RA$ก#)<D�>P�;5 >D"' ;�4 Go# >:# '7S#(#� 9)�.R94@Gก"�';"� ��ก@N
>B4#K;S#B)-.<D�>N['@GB�-ก  (Key Light) ;"� '-กJ;A  B)6� (กJ(" }#ก ก#)Jก;5U� @GN)K>%:'57 RA$<D�>P�
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PK:S#<B�;Yb>;5$9=#4;="# @N>�?ก'��$

2.3) RED HEAD OPEN FACE

>N['@G:- ;>(':50<B�J; ;5;�4U'#A 800 =-((* 4-ก45B-=R94;5JA  B)6� ;�4 '/$4>)5$ก="#  @G red head
;"='9S#="# open face B4#$!C  >N['R94@G:50>NeAR�" A�#'B'�# @4"45>�';*9)�.�$Y" >N['@G:50<D� #'@A�B�#กB�#$
<D�&�-  #'P#ก@G.�#'

2.4) KINO FLO 2 FOOT 4 BANK

@G95R' >N['@GN)K>%:B��A fluorescent ��กJ..4#>N['&/>Vd >D"' J..B��A$#= 2 GL( PS#'=' 4
B��A >)5$ก="# 2 x 4 <B�J; ;5U#='=� J; @4")��' >B4#K;S#B)-.<D�>N['@G;"� '-กJ;A  <'4L4%#&J9. (%#&
close up) @4">B4#Kก-.ก#)!"#$%#&4L4ก=�#  >D"' @G;"� }#ก >&)#K45:/V:# J; :50GLo ก)KP#$ J�K459=#4
;="# @4"4#ก'-ก

+ Types of Lighting
Blonde

1000-2000w, used as a key flood light for large areas.
Redhead

650-1000w, used as a key flood light for large areas.
Pepper Light

100-1000w, small light used as a more focused key or fill light.
HMI

A high-quality type of light which uses an arc lamp instead of
filament bulb.

Halogen Work Lamp
150-500w, used as a key flood light for lighting large areas. This is a low-
budget lighting solution. Other Lights Domestic light bulbs can be used at a
pinch, ideally as a secondary light such as fill or backlight.

Chinese Lanterns
A low-cost light, useful in some situations.
Instruments / Housing Fresnel
A light which has a lens with raised circular ridges on its outer surface which
are used to focus the light beam.
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4.2.3 �LNก)X*P-AJ; 

  (1) �LNก)X*9=.9L4&67':50U� J; 

J." ��ก@A� 3 D'/A 96� .#)*'A�)* (barn door) ;'Y: (snoot) J�K RกR. (gobo)

1.1) .#)*'A�)*

96� .#'.- J;  () ก�# 45D"� ก�4;4(/Aก-.B'�#R94@G .#)*'A�)* 45U'#AJ(ก("# ก-'@N (#4U'#A
U� (-=R94@G;"='(-=.#'ก)�. 45:-7 D'/A 4 <. J�K 2 <. .#)*'A�)* >B4#Kก-.ก#)กS#B'A:/V:# U� J;  J�K
>B4#Kก-.ก#)P-AJ; }#กB�- :50(�� <D�@GB�#$A=  .#)*'A�)* >B4#Kก-.R94@G:50<B�J; :# () 

1.2) ;'Y:

96� ก)=$.- 9-.J;  :50<D�;=49)�.B'�#R94@G ;'Y: :S#P#กR�BK() N�#$>N[':) ก)K.�ก 45B'�#:50
PS#ก-A&67':50U� = J;  <B��$Y"<'PLA:50(�� ก#) ;'Y:.# N)K>%: ;#4#)!N)-.U'#AU� �S#J; <B�ก=�# B)6�J9.@A�

(%#&:50 4.22–1) W�#$: .#)*'A�)* ก�#  J�K U=#: ;'Y:

1.3) RกR. B)6� JG�?ก

RกR. B)6� JG�?ก (flag) >N['ก)�.R�BK UC A�=$T�#;5AS# 45ก�#'>B�?ก$60'��ก4# >&60�<B�<D�>;5$ >U�#ก-.B-= 
RกR.@A� T�#AS#;#4#)!:'9=#4)��'@A�A5 J�K;5@4"W5A>460�<D�@N'#'a >&)#K:S#A�=$=-;AL AY>=:/' (duvetyne) <D�
>&60� 9=.9L4@4"<B�J; ก)KP#$@N:-0=}#ก B)6� NO� ก-'@4"<B�J; (ก@N$- &67':50:50@4"(�� ก#) B)6��#P<D�JG�?ก 
;)�# > #.'=-(!L B)6� }#กB�- ก?@A� <D�N)-.J(" >N�50$'JN� )YN)"#  J�K �-กdXKU� J; 

(%#&:50 4.22–2) RกR. B)6� JG�?ก D'/A("# a
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ก#)>�6�ก<D�JG�?ก PK(�� AY:50U'#AU� (-=R94@G JG�?ก �#P45D60�>)5$ก>N['�$"# �60' (#4B'�#:50<D� #' 96�

–9-:>(�)* (cutter)

>N['JT"'.- J; :5045�-กdXK$#=J("J9. >B4#Kก-.ก#)<D�>&60�;)�# > #.'}#กB�-  B)6� <D�.- > #U� 
@4R9)RG' :50(ก� .'}#ก

–A?�: (dot)

96� JT"'.- > # �-กdXK>N['= ก�4 45>;�'T"#VY'$*ก�# B�#$U'#A >D"' 3 '/7= 6 '/7= J�K 10 '/7= >B4#K
;S#B)-.;)�# > #.'=-(!L :5045U'#A>�?ก4#กa >D"' <D�<' #'!"#$%#&.'R(�K!"#$%#& (table top) :50(�� P-AJ; <B�
Jก"=-(!L:5045U'#A>�?ก A?�: $- >B4#K;S#B)-.(-AJ; .'PLA:50;="# P�#>ก/'@N (hot spot) B)6� J; :50(กก)K:.=-(!L 
J��=>ก/AJ; ;K:��'J) 4#กa

–Ge >ก�)* (finger)

>N['JT"'$#=J9. 45U'#A ก=�#  2 '/7= $#= 12 '/7= J�K U'#A ก=�#  3 '/7= $#= 14 '/7= !Yก��กJ..<B�
@A� #'>D"'>A5$=ก-. A?�:

–R�>=�)*>�A (overhead)

<D�>)5$กJG�?ก :5045U'#A<Bb" ก=�# –$#= 12 GL( UC7'@N R�>=�)*>�A N)KกA�=$ ก)�.�K�Y4/>'5$4 '7S#B'-ก
>.# :-7  4 A�#' WC0 !�AN)Kก�.@A� <D�;S#B)-.P-AJ; :5045&67':50.)/>=Xก=�# 4#กa >D"' ก#)P-AJ; ก�# JP�  B#ก
TY�P-AJ; (�� ก#)<B�@A�%#&:5045J; ("�>'60�  (��A:-7 ก�# =-':50!"#$ ก?PS#>N['PK(�� <D��LNก)X*D'/A'57 >&60�.- J; 
m))4D#(/ J�K<D�J; P#กR94@GJ:' :S#<B�9=.9L4J; @A�A- :50(�� ก#)

  (2) �LNก)X*9=.9L49=#4>U�4U� J; 

�LNก)X*9=.9L49=#4>U�4U� J;  J." ��ก>N[' 3 N)K>%: 96� ;9)/4 (scrim) >'?( (net) J�K )- TC7 
(egg crate)

2.1) ;9)/4

>N['(KJก) ก)KP#$J;  45�-กdXK>N['JT"'R�BK:) ก�4 <D�(/AB'�#R94@G B)6� .#)*'A�)* ;9)/4 45 2
J.. 96� J..>(?4=  ก-. J..9)C0 = ก�4 :S#B'�#:50 �AJ;  J�K:S#@A�B�#$)KA-. UC7'�$Y"ก-.9=#4!50U� ()KJก) 
;9)/4J..9)C0 =  <D�>&60�>ก�50$J;  :50(-='-กJ;A  >=�#>9�60�'P#กPLAB'C0  (J; P-A) @N$- �5กPLAB'C0  (J; '��$)
<B�@A�J; ;40S#>;4�
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2.2) >'?(

96� T�#RN)" <;;5AS# B)6� ;5U#= UC @=�.'ก)�.R�BK 3 A�#' A�#'B'C0 @4"45U�. >)5$ก="# open end <D��AJ; 
<B�>ก/A9=#4'L"4>'5$'ก�4ก�6'@Nก-.;"=':50@A�)-.J; ;"='�60'a :S#<B�@4">B?')�$("�U� J; :50D-A>P' >'?( <D� #'
J..>A5$=ก-. JG�?ก J(">'?( ;#4#)!>�60�'>U�#<ก�� B)6���กB"# P#ก(-=R94@G@A� >'?( 45U'#A(-7 J(" ก=�#  18 GL(
$#= 24 GL( J�KU'#A<Bb" ก=�# –$#= 20 GL( >'?( 45 2 D'/A 96�

single net >N['T�#RN)" D-7'>A5$= 45J!.;5U#=BL�4)�. �AกS#�- ;�" ;="# � @A�N)K4#X 9)C0 ;(?�N ก-.
double net >N['T�#RN)" ;� D-7' 45J!.;5JA BL�4)�.ก)�. �AกS#�- ;"� ;="# � @A�N)K4#X 1 ;(?�N

2.3) )- TC7 

>N['(KJก) >B�?ก B)6� &�#;(/ก;5AS# <D�;=4<;"B'�#R94@G>&60��AJ;  J�KD"=$<B�9=.9L4:/V:# U� J; 
@4"<B�ก)KP#$ )- TC7  '/$4<D�ก-.R94@GN)K>%:<B�J; 'L"4 (soft light)

  (3) �LNก)X*9=.9L49LX%#&U� J; 

9LX%#&U� J; 'L"4 4-ก>N[':50(�� ก#)<'ก#)!"#$%#& (J("@4">;4�@N >&)#KUC7'�$Y"ก-. =-(!LN)K; 9*U� 
ก#)'S#>;'�%#&) B#กTY�P-AJ; (�� ก#)J; 'L"4 (�� B#=/m5กS#P-A> # >&60�<B�J; ก)KP#$@N:-0=:Lก:/V:#  PC PK
>ก/AJ; 'L"4@A�

3.1) ;NO' (spun)

:S#P#ก<$Jก�= 45�-กdXK9��#$>$60�ก)KA#d.# a 459LX;4.-(/J&)"ก)KP#$J; @A�'��$:50;LA J; :50T"#';NO'
$- 4� >B?'>N['�S#J; �$Y"

3.2) G)�;:* (forst)

45�-กdXK9��#$&�#;(/กGo# J&)"ก)KP#$J; @A�ก="# ก="# <B�J; 'L"4ก="#;NO' J("ก?$- 45�S#J; �$Y"

3.3) ก)KA#d@U (diffusion gel)

96�ก)KA#d@U:50459=#4B'#N#'ก�#  PKก)KP#$@A�4#ก J�K ก=�# >:"#ก-.U'#AU� ก)KA#d:50ก# ��ก
ก)KA#d@U >.�)* 216 (U'#AB'#;LA U� ก)KA#d@U) ;#4#)!ก)KP#$@A�;40S#>;4�4#ก:50;LA

3.4) T�#9=.9L4J;  (diffusion frame)

45B�#$U'#A (-7 J(" ก=�#  18 '/7= $#= 24 '/7= B)6� ก=�#  24 '/7= $#= 36 '/7= PC !C U'#A ก=�# –$#=
>:"#ก-. 4 GL( ;"='T�#:50'S#4#UC .'ก)�. :S#P#กT�#@B4 (silk) B)6� T�#T;4R&�5>�;>(�)*;5U#= (grid cloth)
WC0 49=#4B'#4#กก="#
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3.5) ก�"� 9=.9L4J;  (soft box)

96� ก�"� @G:S#J; 'L"4 <D�;=49)�.� @N<'R94@G >&60�:S#<B�J; 'L"4:-7 ;50A�#' :-7 ;50A�#'U� ก�"� 9=.9L4J; 
:S#P#กT�#:'9=#4)��' A�#''�ก;5AS# A�#'<';5> /' D"#$>&/04กS#�- ;"� ;="# U� J;  A�#'B'�#;LA >N['T�#U#= WC0 
PK>N[' silk B)6� grid cloth ก?@A� ก)�.J�KT�#AS#:-7 ;50A�#' PK:S#B'�#:50)=4J;  <B�>N[':/V:# >A5$=ก-' J�K
No� ก-'@4"<B�ก)KP#$J; ��ก@N)�.a >B4#K;S#B)-.ก#)P-AJ; <'&67':50J9.a WC0 @4"45&67':50&�PK<B�JG�?ก@A�
ก�"� 9=.9L4J;  <D�@A�ก-.@GB�#$D'/A

  (4) �LNก)X*:50<D�;K:��'J; 

�LNก)X*:50<D�;K:��'J;  J." ��ก>N[' 4 D'/A 96� JT"';K:��'J;  (reflector board) @4�#)* (mylar)
RG4 (foam core) J�K ก)/GG��' (friffolyn)

4.1) JT"';K:��'J;  (reflector board)

:S#A�=$@4�U'#A ก=�# –$#= 4 GL( A�#'B'C0 }#.A�=$=-;AL;5> /' B)6�;5:�  459=#44-'=#= J�K ;#4#)!
;K:��'J; @A�;Y  �5กA�#'B'C0  >N['JT"'R�BK.#  :S#<B�>N['UL$@4">)5$. :S#<B�J; :50(กก)K:.A�#''57 PKก)KP#$(-=
4#กก="# J�K'L"4ก="# JT"';K:��'J;  �#P<D�>N['JB�" กS#>'/AJ; B�-ก (key light) ก?@A� <'ก#)P-AJ; :50JT"'
;K:��'J;  TY�P-AJ;  PK(�� 9�$N)-.JT"';K:��'J;  <B�:S#4L4ก-.A= �#:/($* J�K;K:��'��ก@N$- :/V:# :50
(�� ก#)

(%#&:50 4.23) W�#$: reflecter ก�# : >:N @4�#)* U=#: JT"' @4�#)*

4.2) @4�#)* (mylar)

>N['=-;ALก��#$&�#;(/ก }#.A�=$;5> /' B)6�;5:�  45'S#B'-ก>.#ก="# J�K>9�60�'$�#$@A� "#$ก="#JT"'
;K:��'J;  J; :50>ก/A@4�#)* >N['J; :# ()  459=#4>U�4U� J; ;Y 

4.3) RG4 (foam core)

45�-()#ก#);K:��'J; ;Y  J("45&67'T/=B$#.ก)KA�#  J; :50;K:��'��ก4# PC ก)KP#$GLo :S#<B�AY'L"4'=�ก="#



��ก������ก�	ก����
�� ���� ก��������������������
����� (��.4302)
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45'7S#B'-ก>.# ;"='<Bb"<D�>N['�LNก)X*<B�J; >;)/4 (field light) B)6�D"=$�A> # 4-ก<D�)"=4ก-. @4�#)* J�KJT"'
;K:��'J; 

4.4) ก)/GG��' (griffolyn)

>N['=-;AL9��#$T�#<.&�#;(/กก-'f' A�#'B'C0 45;5U#= :S#B'�#:50;K:��'J;  �5กA�#'B'C0 ;5AS# :S#B'�#:50>&/04
9=#4>N)5$.("# <B�Jก"%#& J; :50@A�P#ก ก)/GG��' PK>N['J; 'L"4>D"'>A5$=ก-.RG4 J("45U'#A<Bb"ก="# RG4

4.2.4 �LNก)X*>ก?.U��4Y�%#&!"#$ (media)

  (1) Ge�*4%#&$'()*

RN)AAY)#$�K>�5$A B-=U�� 4.1 ก��� !"#$:S#%#&$'()* 4.1.1 ก��� Ge�*4 (film camera) (2) Ge�*4

  (2) �#)*AA/;ก*

RN)AAY)#$�>>�5$A <'.::50 6 ก#)(-A("��S#A-.%#&
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+��,-ก./#

(1) ก��� ;S#B)-.!"#$:S#%#&$'()*W5A5 9=)459LX�-กdXK�$"# @)

(2) �LNก)X*N)Kก�.ก��� !"#$%#& ;S#B)-.!"#$%#&$'()* 45�K@).�# 

(3) @G;"� ;S#B)-.!"#$:S# 45ก50N)K>%: J("�KN)K>%: 45U��A5U��>;5$J(ก("# ก-'�$"# @)

(4) �LNก)X*<'ก#)P-AJ;  45�K@).�#  J�K:S#B'�#:50�K@)

(5) @49* :50<D�ก�-.ก#)!"#$:S#%#&$'()* 9=)<D�@49*N)K>%:<A

(6) P �m/.#$ 9=#4;-4&-'m*)KB="#  )Y)-.J;  (f-number) )K$K=-(!L (metric) :# $#=RGก-; U� >�?'W*!"#$
%#& 9"#9=#4@=J;  (ISO) U� Ge�*4 J�K U'#AU� >W'>W�)*)-.%#& ((#)# '/7=)


