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. FTEF, (Grayscale & CMYK)



BF =i (Color space)

. BiE (Gamut)

. HE= (White point)

. {EiitEME  (Transfer characteristics, aka Gamma)
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Color-matching experiment

- Grassmann'’s law: color vision is (approximately) linear "TRANSACTIONS OF
THE

OPTICAL SOCIETY

Primary Lights Vor. XXX. 1928-29 | No. 4.

O Surround field

Test light Primary lights A RE-DETERMINATION OF THE TRICHROMATIC
COEFFICIENTS OF THE SPECTRAL COLOURS

By W. D. WRIGHT, AR.C.S., D.I.C., B.Sc.

Whi te ABSTRACT—Using a new trichromatic colorimeter a series of colour matches through
’ the spectrum has been made by ten observers. The results have been averaged and a
SCTEEI mean set of trichromatic coefficients for the spectral colours derived. These results are
compared with previous determinations made by Koénig and Abney. The variations in
the coefficients that have been found amongst the ten observers must, as a consequence
of a new method of basing the trichromatic units, be attributed to variations in the
process of reception, but their magnitude appears to be of a small order. On the other
hand, there are big differences in the amount of the macular pigment in different eyes
Surroun d and probably some variation in its dominant hue. These variations have been investigated
by matches on a standard white, results for 36 observers being given in the paper and a
mean value determined. This value, combined with the mean spectral coefficients, has
been used to compute an average locus for the spectral colours in the colour triangle,
. with white at the centre.
Test nghl Other points discussed in the paper include the technique of colour matching, the
range of intensity over which matches remained valid, and variations of luminosity.

\ ‘ ’/ MS. received, 7th February, 1929. Read and discussed, 14th March, 1929.
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Fig. 2. Superposed coefficient curves of 10 observers
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% or Gamma

» ARXICRERBABEXN T BIER Jiz (T1F) NEZER

o (EARHURTACIX 4

dUa

A

= BN EIRA,

s HABFNNZfE, FTELEMEEARES:

Linear encoding Vg = 0:50.60.70.80.91.0
Linear intensity /= 0020.30.40.50.60.70.80.91.0

. Gamma, aka I Vg
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4 or Gamma

- ENBZE B RIVERIFTIERIES BT Gamma 32k i

- %% (Linear) Zmi3EMZ7CIREE |, PIINMEEETEH framebuffer 232572

. JE%E (Non-linear) PIAEZIGE framebuffer, B2 NEIREN HRVEBER —LLX 5]

« Rec. /09

« SRGB
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" SRGB
(H>v 2.2)
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. PNG JPG JPG2000 PDF Zst{&15a] 81 A\

» SRGB by default

. T CSS 5t EEN & = 8] HEOAER & = 8]y sRGB
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- NENENEZ B /ERTENERIEETIB X3

545 clip 2 SHE R NMBKEE AN

. |CC rendering intent (Perceptual, Saturation, Relative Colorimetric, Absolute Colorimetric)

- A (MEMAEE LFKR, RAW

0%

FiE & 12— M FaiR{FRY & 15 460R )




A\

NMNEBRIBIEAN )SENER

N\

- WAR E B AIE

/

- GPU Gems: The importance of being linear

o M X2 I ANBEIE RGB EE #2104l

(a)
Figure 24-4 Rendering with Proper Gamma Correction () and Rendering Ignoring Ga a




. ZHEIEAZFKEEEE ffmpeg BE AVFrame — A NS HAEAFLERT (EB%H)

- PENEN BRI BIRFAIIN

AVCOL_RANGE_MPEG Narrow or limited range content.

l1st 2nd horizontal luma sample positions

« For luma planes: \' v \' \'

(219 * E + 16) * 2" (n-8)

F.ex. the range of 16-235 for 8 bits 1stlumaline >IX X ...13 4 X ... X are luma samples, | 1 2 1-6 are possible chroma positions 2nd luma line > IX X ... 15 6 X ... 0 is undefined/unknown position

« For chroma planes: Enumerator

(224 * E + 128) * 27 (n-8) AVCHROMA_LOC_UNSPECIFIED

AVCHROMA_LOC_LEFT MPEG-2/4 4:2:0, H.264 default for 4:2:0.

F.ex. the range of 16-240 for 8 bits

AVCHROMA_LOC_CENTER MPEG-1 4:2:0, JPEG 4:2:0, H.263 4:2:0.
AVCOL_RANGE_JPEG Full range content.

AVCHROMA_LOC_TOPLEFT ITU-R 601, SMPTE 274M 296M S314M(DV 4:1:1), mpeg2 4:2:2.

« For RGB and luma planes: AVCHROMA LOC TOP

AVCHROMA_LOC_BOTTOMLEFT
AVCHROMA_LOC_BOTTOM
AVCHROMA_LOC_NB Not part of ABI.

(2”"n - 1) * E

F.ex. the range of 0-255 for 8 bits

« For chroma planes:

(2°n - 1) *E + 2°(n - 1)

F.ex. the range of 1-255 for 8 bits
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. HDR™

- BEETRRANAD, BNEEERRETRESHSENEE

framebuffer (D3D #] Metal {LLFEBEEIX AT )
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» 7B API RIBASZ#5 >1.0 IO/ RIEZE

- BEERIERS - HDMI - BR2siUAREBREA—E (1.

"Any" color space v *sRGB X *sRGB X
*No system color *No system color
management X management X

llllnl

S RIS

. FEFnNE

||-|JI\

App DWM Display kernel

eUp to FP32 *FP16 v *UINT10+
«"Any" color space v/ *scRGB v/ *HDR10/BT.2100

While double the size of .bgral@a2Unorm, working in linear space is very easy. *System co'ort v *System co'ort v
managemen managemen

Just remember to linearize the input first if necessary.



