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o L= (17900 * R2020 +2088.0 * G2020 +217.0 * Bzozo) /4096.0
(o] M= (6330 * R2020 +3150.0 * G2020 +314.0* Bzozo) / 4096.0
o S= (440 - R2020 +225.0* G2020 +3830.0 * Bzozg) / 4096.0

e 12 BT2020 Ao gt Alsgl= ou2 428k2 o A R2020, (2020, B2020o.2 ¥7|E 4= 9lt).
o 1e 2 L, N S ASe MIE (0,119 WAE A F A3, 4 AolA Age Fel 19 Ao g
Ae 5 9

OETF 5-(102)+ FAsE 7| wadd = .
g

o] W], OETF #(102)& FAEE A7z Hsd o vxdydsy wHgs s, olu] Al&stE ¥ stE 33
M3} k= (OETF(Opto-Electrical Transfer Function)o]2}al 3Ftl. HDR Bt oAl 714 9] AL84¥+= OETF7}
PQ(Perceptual Quantization) ¥ 3} <=o]r}.

o] wj, OETF %-(102):= PQ A3 H3sr4=(EOTF(Electro-optical Transfer Function)® ¢3¢r== OETF st4= A}
48 4 Qo). o] HHoA dgH MY AF7f vy AT E WHEA Huk. v ouz 'E Y 4 At
(L', M", S").
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LSl ®917k [0,119) Afols 434 2014 L, M, S @& Hdigh 1000022 e Atsh F2e Aetsd

o L' =PQ_TF(max(0. min(L/10000,1)))
o M'=PQ TF(max(0, min{M/10000,1)) )
o 8 =PQ TF(max(0, min(S/10000.1)) )

} Yo, [Mmay M2
with PQ TF(L) = (ﬁ)

my =222 % 2 = 0.1593017578125
4096 4

my = 22 % 128 = 78.84375
4096

e =c3—e;+1="1=08359375

£ =222 X 32 = 18.8515625

s —%x 32 = 18.6875

A1 AE7E AEE-(103)F 82 3& o835kl HlAdd L'N'S' ASE g7 Aid AR ACCa A= W
A

A= 0.6557377049180300 * L* + 0.3278688524590150 * M’ + 0.0163934426229508 * S’
Cb = -0.2500000000000000 * L’ — 0.25000000000000000 * M* + 0.5000000000000000% S”

Ca= 0.4583333333333333 * L" —0.500000000000000 * M" + 0.041666666666667 * S°

Z=8k2) 32 CIE CAM 16 RE 2K E §rsle] A9 4 ).
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This process quantizes the input ACLCa signal inte a signal of bif-depth BitDepthA for the A component and BitDepthC for the chroma

componants (Ch, Ca).

o D==Clipl, {Round{v[i « (BitDepth, — 8]}« (219 A + 16}})
o Dy =Cliplc [:Rmm{t ({1 « (BitDepth, —8)) = (224« Cb + Lzﬂj]j
6 Dg= E]lplc(ﬂuund ({1 <« (Biteptn — B)) = (224 + Ca + 128)) |

with

Round( x )= Signl % ) * Floor( Abs( x ) +0.5)

Sign(x)=-1ifx<0,0ifx=0, | ifx>0
Floon{ % ) the largest integer less than or equal to x
Abs(x )=x ifx>=0, -x if x<0

Cliplayl = )=Clip3( 0, {1 << BitDepth, )— 1, x)

Clipled x p=Clip31 0, { 1 << BitDepthy }— 1, %)

Clip3{ x,v.z ) = x if z<x, ¥ if 2>y, z otherwise

e AMEZE(105)F 444 to 420 TLAEZH S 3T = Y.

X 12 2 dyel A g uE Down Sampling A AE

[ 1]
Phasek Coefs c1[k] Coefs c2[K]
4:4:4 > 4:2:2 4:2:2 > 4:2:0
{phase=0) (phase=0)

-1 1 1

0 6 6

1 1 1
® 7 gEshd, 420 e BEYE R WYOR ¥ AEYEL IV F, A
NA o7 ofg F3HA 6o AlLEE AL < 2 9T}
82 62 shift = 6 and offset = 32 Q1 B9 < A& & 5 A}

Let H and A be the input picture height and width in chroma samples. For i = 0..H-1, j = 0..#/2-1, the infermediate
samples [ i ][ j ] are derived from the input samples s[ 7 ][ 7 ] as follows:
1
FI007] = Z k] » s[E[CHp3(0, W — 1.2 «j + k)]
k=—1

with Clip3('x,),z ) = x if z<, y if >y, z otherwise

For i = 0.H/2-1, j = 0..W/2-1, the output samples »{ i ][ j ] are derived from the intermediate samples f[ i ][ j ] as
follows:

1
rlillf] = (z c2[k] = fIClp3(0, H — 1,2 =i + k][ j] + of fset) > shift
o] wf, <

AH (106)= A7k 26 vt e o] sl b5 damgs 3% 5 sl
E

I (106)E ohe AZE g 4200358 v o= Q=

Y (201),
(206)E *3ts}

vt GAe tjmygat

=

4

o] W, JFH(106)+= Ht]L ¢FHo= HEVC H= AVC, AVIZF Zo] RS X Ystes &% WS 488 &
ek,

% 2% Famsw, B owye 9dAdel e fxge A% KR v 4F0 W FAE o
*@%%‘—‘?*(202), S FAFE - (203), A2 AFE MEE(204), EOTF F-(205) 2 LMS TO RGB ®3H5-

W, A7) Q=P S1% R WTe AF Wa gl X3 SE Q)

o ZE(201) & HEVC & AVC, AVIZF o] HDRE A Yshe o5 Walow Jdadd b

Sk,
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[0068] g AZYR(202)E 420 AZE 444 A5 2 JABZE & 5 9},
[0069] of W, 1 MEFIT(202)% okl & 29 3 7S AREst JAUERS ST F At
[0070] [ 2]
Phase -2 -1 0 1
Coef c[k] -4 36 36 -4
[0071]
[0072] [8+4] 7]

The upsampling filter used is the same for both horizontal and vertical processes. First, vertical
filtering is applied on the 4:2:0 picture, then horizontal filtering.

Filter coefficients values are as follows:

Define shiftl = 6, offsetl = 32, shift2 = 12, offset2 = 2048,

Let H and W be the input picture height and width in chroma samples. For i = 0.H-1, j = 0..W-1, the intermediate
samples f] i ][ j ] are derived from the input samples s[ i ][ j ] as follows:

Fl2+ 0] =[]+ 64
FI2+i+100] = Z clk] = s[CHp3(0,H — 1,i + & + 1)][j]

w=-2
For i=0,2%H-1, j = 0,.W-1, the output samples 1 i ][ j ] are derived from the intermediate samples i i ][ j ] as follows:

rli][2 = j1 = (FIEL) + of fsetl) > shiftl
L

rlill2=j+1] = Z clik] = FLHICHp3(0, W — 1,j + k + 1)] + of fset2 | > shift2

k=—2
[0073]
[0074] A G (203) = AFASTE F5iTd AswE Wdes qeastE 8 5 .
[0075] of mj, AYASH(203)= T4 85 ol gete] JYAsE FHL & U,
[0076] [e=8F2] 8]
This process dequantizes the input signal represented on BitDepthA bits for
the I component and BitDepthC bits for the chroma components (Cb, Ca) into
a (float) signal ACHCa.
¢ Pl ((D—f-— 16);219)
A\ N1 «(BitDepth—8))
— L D7y _
5 Gh= ik (({1 s~ 128) /224)
- S Digcq - ;
o Ca= Clipe ({—(1« i — L) /224)
with
Clip,- (x) = Clip3 ( 0, 1.0, x)
Clipe (x) = Clip3 ( -0.5, 0.5, x)
[0077] _ Clip3( x,y,z y=x if z<x, y if 2>y, z otherwise
[0078] A2 MFZE W3 (204)+= ACbCa 2lE L'N'S' o= ¥gd 4 gt}
[0079] of wf, A2 Mgk MR (204)= FA 95 o|&dto] Az E WMEed = U
[0080] (482 9]
L’ = clipRGE(1.000000000000000 * A - 0.031121889410508 * Cb + 0.06 1086826280871 * Ca)
M’ = clipRGB(1.000000000000000 * A + 0.028247047060820 * Cb - 0.120686977167329 * Ca)
[0081] S’ = clipRGB(1.000000000000000 * A + 0.681456876924522 * Cb - 0.029800075443229 * Ca)
[0082] BOTF %-(205)+= L'M'S &S LNS Aoz wesh 5 o},
[0083] o] wj, EOTF +-(205)+= PQ EOTF 45 AHES 4= Urt.



[0084]
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[0086]
[0087]

[0088]

[0089]

[0090]
[0091]

[0092]

[0093]

[0094]
[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]
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o] w, EOTF ¥-(205)& 3t 10& o] &slo] AES W33 = 9},

[53t4) 10]

L = 10000*inversePQ TF(L’)
M = 10000*mnverssPQ_TF(M’)
S = 10000*inversePQ _TF(S)
with inversePQ TF(N) =

(mm[(:v*fm_cl)n])‘f”*

i
co—cgN M2

_ 2610 1 01s93017578125
™= 309672

BB 08— 7884375
B e

1= 08350375

H=f T T ST hee

_ M3 32— 188515625
T

3392

c3 % 32 = 18.6875

~ 4096

LMS TO RGB W33-(206)= LMS 4152 RGB A&z W33 4 i},

o] w, LMS TO RGB W& (206)= =3H2] 118 o]&3lo] RGB A&z HEe 4= i},
[&4] 11]

R = clipRGB(2.988877257288510 * L — 1.980701697081370 * M — 0.006957188498187 * S)

G = clipRGB(-0.600717017939276* L + 1.706066693575480 * M —0.105835339135738 * S)

B = clipRGB(0.000953193137244* L — 0.077471052580392 * M + 1.075749103811870* S)

with clipRGB( x )= Clip3( 0, 1. x)
Clip3( x,v.z ) =x1f z<x, y if zZ>y, z otherwise

T8 H oubgo] dAAlde] wE ¢lmyS 3 HR WUl S Az Wk S ekl Fas S rol),

W aA(S310)= R, G, B ARSR2 AY A5 L(long), M(Medium), S(Short) 3 A& o
A

of W, @A(S310)= = 84 13k 2ol P RGB TS LMSMALGE & 5 v, 1= E RGB Ao
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