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TABLE 1
BR 152 0D 22 ] - B R 1

HRAG I AR 16:9

7680 X 4320
BEEE OKEXER) 3840 X 2160

1920 X 1080
AN S Orthogonal
BN 1:1 (square pixels)

Pixel ordering in each row is from left to right, and rows are ordered

BT 5]
R IRY from top to bottom.
7 b — LJEPEL (Hz) 120, 120/1.001,100, 60, 60/1.001, 50, 30, 30/1.001, 25, 24, 24/1.001

A Progressive




TABLE 2
121 ARY

_ Chromaticity coordinates
Op_tlcal spegtrum (CIE, 1931)
(informative)
X Y
7 (R) monochromatic 630 0.708 0.292
nm
=Efa % (G) monochrrc])rr:atlc 532 0.170 0.797
# (B) monochromatic 467 0.131 0.046
nm
. D65 per
HY 0.3127 0.3290
Sl ISO 11664-2:2007
40 BE K CIE 1931




TABLE 3
BEGHEDEEDE:

(LLIN

RS

Ir
gﬂhﬂ
b
=

Neutral grey at D65

R 5 cd/m?
JiE) [ v <5 cd/m?

s
Nai

Avoid light falling on the screen

For 1920x1080 format: 3.2 picture heights
AL PR For 3840x2160 format: 1.6 to 3.2 picture heights
For 7680x4320 format: 0.8 to 3.2 picture heights

T UAT A B — T R > 1 000 cd/m?

=i % <0.005 cd/m?
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PQ7T TN D EEJER MR ZERE R

PQ EOTFD AJ1E &

Non-linear PQ encoded value.
The EOTF maps the non-linear PQ signal into display light.

PQ EOTF

F, = EOTF[E’']=10000Y
v _ [ max|(EV™ —c, ),O]Tml
c, —C,E™™

E' denotes a nonlinear colour value {R’, G’, B’} or { L’, M’, S’} in PQ
space [0,1]

where

Fp is the luminance of a displayed linear component {Rp, Gy, Bp} or Y,

or I, in cd/m?,
So that when R’=G’= B’, the displayed pixel is achromatic.

Y denotes the normalised linear colour value, in the range [0:1]

M =2610/16384 = 0.1593017578125

M = 2523 /4006 x 128 = 78.84375

C1 = 3424/4096 = 0.8359375 = c; — ¢, + 1
C2 = 2413 /4006 x 32 = 18.8515625
C3 = 2302 /4006 x 32 = 18.6875




TABLE 4 ($57=)

PQ OOTFD A J1{E &

Scene linear light.
The OOTF maps relative scene linear light to display linear light.

PQ OOTF

Fp = OOTF[E] = Gygg6 [G700[Ell

where

E ={Rs, Gs, Bs; Ys; or Is} is the signal determined by scene light and
scaled by camera exposure

E’ is a non-linear representation of E

Fp is the luminance of a displayed linear component (Ry, Gp, Bp; Yp; OF

Ip)

The values E, Rs, Gs, Bs, Ys, Is are in the range [0:1]

Fp = Gaggs [ GroolEll = Gaggs E

E’ = G,[E] = 1.099 (59.5208 E)%4> - 0.099 for 1 > E > 0.0003024
=267.84E for 0.0003024 >E >0

Fp = Giase[E] = 100 E*24




TABLE 4 ($57=)

Scene linear light.

PQ OETFD AJIE = The OETF maps relative scene linear light into the non-linear PQ signal
value.

r . -1 1 -1
e E = OETF|E|= EOTF*[OOTF|E]|= EOTF|F,]

c,+c,Y™
1+c,Y™

EOTF[F,|= (
PQ OETF Y = F, /10000
E  is the resulting non-linear signal (R’,G’,B’) in the range [0:1]
Fp, E, are as specified in the opto-optical transfer function

m,, m,, C;, C,, C; are as specified in the electro-optical transfer function
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HLG A D EZEJEIR L In ZEREEL

HLG OETFD A J1{E &

Scene linear light.

The OETF maps relative scene linear light into the non-linear signal
value.

HLG OETF

JE/2  0<Exl

E'=0ETF|E|=
E] {a-ln(E—b)+c 1<E

where:

E is the signal for each colour component {Rs, Gs, Bs} proportional to
scene linear light and scaled by camera exposure, normalised to the
range [0:12]°".

E ~ is the resulting non-linear signal {R’, G*, B’} in the range [0:1]
a=0.17883277, b = 0.28466892, ¢ = 0.55991073

Note 5b: If E is normalised to the range [0:1] then the equivalent equation for the OETF is:

J3E 0<E<Y,

= =08 [E]:{a-ln(E—b)H: Y%, <E

where a= 0.17883277, b= 0.02372241, c= 1.00429347




TABLE 5 (¥5=)

HLG EOTED A S =

Non-linear HLG encoded value.
The EOTF maps the non-linear HL G signal into display light.

HLG EOTF

F, = OOTF[E]= OOTF|OETF*[E’]|
Thus, R, = aY/ 'R, + S8
G, =aYl G, +
B, =aY! B, + 3
where:
R,, G, B, are the scene linear light signals, E, for each colour
component normalised in the range [0:12]°C.
AE" 0<E'<Y
exp((E'-c)/a)+b % <E'
Y. =0.2627R +0.6780G, + 0.0593B,

a=(L, —Lg)/12
b= LB

Fp is the luminance of a displayed linear component {Ry, G, or By},
in cd/m?.

E=0ETF'[E']= {

Note 5c¢: If E Is normalise

to the range [0:1] then the equivalent equation for the E Is:

E?/3 0<E'<y

£ =OETF[E]= {exp((E'—c)/a)+b % <E'

where a, b, and c¢ are as defined in Note 5b.




TABLE 5 (¥5=)

HLG EOTF (f7X)

E'is the non-linear signal {R’,G’,B’} as defined for the OETF.

Rp, Gp, B are the displayed light for each colour component®d, in
cd/m2,

The values of parameters a, b, and c are as defined for the OETF.
The OOTF is defined below.

y = 1.2 at the nominal display peak luminance of 1000 cd/m?. 5 5
L,y is nominal peak luminance of the display in cd/m?2.

L is the display luminance for black in cd/m?.

The nominal signal range of E, Rs, Gs, Bs, and Y is [0:12]. 59

The reference display shall not display values greater than E' = 1.0.
Such values should be clipped to 1.0 prior to display®h.

Note 5d: This EOTF applies gamma to the luminance component of the signal, whereas some legacy displays may

apply gamma separately to colour components. Such legacy displays approximate this reference OOTF.
Note 5e: For displays with nominal peak luminance (L,,) greater than 1000 cd/m2, or where the effective nominal
peak luminance is reduced through the use of a contrast control, the system gamma value should be adjusted
according to the formula below, and may be rounded to three significant digits: y =1.2+0.42Log,,(L,, /1000)
Note 5f: The system gamma value may be decreased for brighter background and surround conditions.

Note 5g: When E is normalised to the range [0:1] then the equation for o is:& = (Ly —Lg)

Note 5h: Values exceeding 1.0 should not be shown on reference displays. Values below 0.0 should not be clipped in

reference displays (even though they represent “negative” light) to allow the black level of the signal (Lg) to be
properly set using test signals known as “PLUGE” see Recommendation ITU-R BT.814.




TABLE 5 (¥5=)

HLG OOTFD A J1{E =

Scene linear light.
The OOTF maps relative scene linear light to display linear light.

HLG OOTF

F, =OOTF|E|=aY/"E+
R, =aY{ 'R + S
G, =aY!'G, + 3
B, =aY{ B, + S

Y, =0.2627R + 0.6780G, + 0.0593B,
where:

Fp is the luminance of a displayed linear component {Rp, G, or Bp},
in cd/m?,

E is the signal for each colour component {Rs, Gs, Bs} proportional to
scene linear light and scaled by camera exposure, normalised to the
range [0:12].

Y4 is the normalised linear scene luminance.

a, B, and y are as defined for the EOTF.
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TABLE 6
PEREY'CyClE =zt

PQ HLG
R'G’ B’ {R’, G/, BA=EOTF(Fp) {R’ G’ BA=OETF(E)
where Fp = {R;, Gp, Bp} where E = {Rg, Gg, B}
MRS Y'=0.2627R"' + 0.6780G" + 0.0593B'
Cb =1 ss14
1S B Ry
Ck =

1.4746




TABLE 7
£IC,CIES

fril
==
188

PQ HLG

L, M, S22 [H]

L = (1688R + 2146G + 262B)/4096
M = (683R + 2951G + 462B)/4096
S =(99R + 309G +3688B)/4096

M {L’" M’ S3=EOTF(Fp) {L" M’ S}=0ETF(E)
A where Fp = {Lp, Mp, Sp} where E = {Lg, Mg, Sc}
I’ | =0.5L'+0.5M"
. C, =(6610L'-13613M '+7003S"')/4096
tBEE 5 c

» = (17933L'-17390M '-543S')/4096

Y'CCE BT DEMAMdefault, IC,CIEESDFERIXEREDEEMNFEH,




TABLE 8
ES5YTYLG

B R, G, BorY, C% Cy,orl, C; Cp
Yo7 TG : : . :
R G B Y I%L Orthogonal, line and picture repetitive co-sited

UANOAVINE/E - 3
C's C'r C1 Cp

Orthogonal, line and picture repetitive co-sited with each other.
The first (top-left) sample is co-sited with the first Y’ or | samples.

4:4:4 system

4:2:2 system

4:2:0 system

Each has the same
number of horizontal
samples as the Y' or |

component.

Horizontally
subsampled by a
factor of two with
respect to
the Y' or | component.

Horizontally and
vertically
subsampled by a
factor of two with
respect to the Y' or |
component.




TABLE 9

10-bit. 12-bitEE#HFTIH

ERes

R, G, BorY',Clh Chy,orl C;Cp

vy MK

n =10, 12 per component

R, G’, B, Y’ | &AL

Narrow range

Full range

D = INTI(219 % E' + 16) x 2"~¢]

D = INT[E = 2"]

C's Cr C;, Co {1k

D = INT[(224 % E" +128) x 2" %]

D = INTI(E" + 0.5) = 27]

=L~ 10-bit coding | 12-bit coding | 10-bit coding | 12-bit coding

HR'=G’=B’=Y'=1=0)

DR', DG', DB', DY', DI 64 256 0 0
HEA(C=Cg=0)

DC'g, DC'y, DCy, DC, 512 2048 512 2048
Nominal & — 27

(R"=G’=B’=Y"=1=1) 940 3760 1023 4092

DR', DG', DB', DY', DI
Nominal & — 2~

(C'g=Cgr==0.5) 960 3840 1023 4092

DC', DC';, DC;, DC,

— 4 through 16 through 0 through 0 through
BT — o 1019 4079 1023 4092

Narrow range D {& FAHVdefault, Full rangeD{FE ARILXEEZRB D EENFHE,

18



TABLE 10
TN RKE

(=R Linear R, G, B.
(EeE 3 16-bit floating point per IEEE standard 754-2008.
I 2
PO TEHL A value of 1.0 for each of R, G,. B yields 1.0 cd/m? on the reference
display.
HLG D 1E#HAL A value of 1.0 represents nominal peak white of the signal.
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