Using OpenEXR and the Color Transformation Language
in Digital Motion Picture Production
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An Image Interchange Framework

Output-Referred Images
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ACES and Indirect-Output-Referred Images
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Color Rendering
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Specific Input and Output Devices

Digital Camera

) & D !
)) & oo ;
+ & DY) & !
L C 4 & - )) I &
- & - ) & & )
*
5 1) ) El D * s§ 1
) D) /% & * /%
1 1) 1 /%64 & ! ! )
, $ ) *
/ & D) W 1)) & . J%6# %64
. /& D 1) 1& 1
* /7 & & " !
) / 1
& ) 1 %6 &
) *
) )1 ! & & ), &
"1 & & " £y
*
6 1), & + ) . &
& 1 , %6 *
1A - & 8
, * 5 1A !
) b & [
+ ) & )
%
$ - ) &
) w6 ) v /¢ ) j )
. * ) & %6# & 1 1 88+
5%6# ) 1 ) , & 5/ 5/%
*
88 5/ 5/% )) & 1)
1 %64 ) ! ) L, & Yy, & *
$ - &,
1 %64 *
) ) ) ' & &
* 1& ) & & ) ¢
! & %64 i3 *
! - K K KFKO K K
) ) *
8 1 %64 & . &
. 1 * &1 1))
, ) ) *
# . . %6# ) + & )
3 5 . ) 1 ) .



M4 )] , 1 & & &
& ) =" 18 4" " 4
% 5 8 ¢" 1" C & '/, M& %
" C )*’
Film Input
) & ) , *
! & & , ! ) ¢ )
& & ) ! . ) )]
!, 1 & !) *
$ /% & ! ) /%6#* /%6#
)+ ) ) ) » C
, $ /% ! /%6#
) *
/ /%6# ) + ! 1 %6# v ! ! )
/ i 1 & , $ 1 1 1
» ! ) & ! +) *
1& ) ! / ) &
+) o# / ) 1 !
$ & I » =&, ! /
, ! , ) $ 111 . )
Film Output
8 %6# & & 14
Traditional Mode
) %6#*
) %64 + ) ) & "
" " & &
1 & " & ) ) *
7 4 8 !
) ! ) & 5/ + o, /i $
5/% ) 1 5/%6# , , *
) %6%# +) , & %6#
! ) *
, & %6# ) ) A , 3
) ) & ) ') 1
) ) A ) * )
6 "6t , "6 !
) ) . ) ) I
8 ) . & %6# ! , /
& "6 ¢ 8 D) & ! !
) . & ) %6# 1y , &
& *
Reference Display Mode
) %6#
& ) ! , ) A ¥ %
) "6 ¥

88



B"6C )

R B B

/% ,

Digital Projector and DCDM Output
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Long-Term Archiving
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struct V2f
{
float Xx;
float y;
}:
struct Chromaticities
{
V2T red;
V2f green;
V2T blue;
V2T white;



V2f adoptedNeutral
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enum ImageState
SCENE_LINEAR = 0,

INDIRECT_OUTPUT_REFERRED = 1,
OUTPUT_REFERRED = 2
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Setting the Image State Attribute
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Rendering Transform, ACES to OCES
void
(input varying half R,
input varying half G,
input varying half B,
input uniform Chromaticities chromaticities,
input uniform V2f adoptedNeutral,
output varying half X _OCES,
output varying half Y_OCES,
output varying half Z_OCES)
R G B ) ) )+ * chromaticities
& ) 8CE ) ) )+ ¢ ) )+ ! !
l *
R G B, - 1. ) )Y+ & i+
3 adoptedNeutral ¥ L* adoptedNeutral 3
chromaticities.white ! ) 8CE ) :*L *L *L;*
X_OCES Y_OCES Z_OCES %67 1 J ) ) )+ ¢ )
, & ) ) K X_OCES Y_OCES Z_OCES



! ) )+ & Y_OCES 03 . Lr
) , *

Look Modification Transform, ACES to ACES
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(input varying half R,

input varying half G,

input varying half B,
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Output Device Transform, OCES to ODCES for an RGB display
void

(input varying half X OCES,

input varying half Y_OCES,

input varying half Z_OCES,

input uniform Chromaticities displayChromaticities,
output varying half R _display,
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Output Device Transform, OCES to ODCES for negative film

void

(input varying half X OCES,
input varying half Y_OCES,
input varying half Z OCES,
output varying half DR_film,
output varying half DG_film,
output varying half DB _film)
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Input Device Transform, IDCES for negative film to ACES
void

(input varying half DR_film,

input varying half DG_film,

input varying half DB_film,

input uniform Chromaticities chromaticities,
output varying half R,
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output varying half B)
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Glossary

Transforms
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