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[112]

[113]

gelstr] ¢ gholtt.
o & S0,
) =l 2

AA E50 Ag¥ = JQE o= REVFMPM FE 52 3 Y
A=A, o guo]d B Fofl 9l=A]+= MPM &3 L (ex.
intra_luma_mpm_flag)E 7|HFS. 2 XAl = 4= T} MPM &2 29] 7k 1= 471
AA £S5 gt JAED o] 5 X7 MPM FEE(R 3 25) Yol &<
el 4= 91 o, MPM flag®] 4L 0 ’“7] & A Hioﬂ gk JAED o5 =Tt
MPM ¥ HE(H £ 25) Wl gl&< vebd 5= Atk 471 not =4
%EHZL (ex. intra_luma_not_planar_flag) %} 02 7] dA E5ol tig A E}
& 2rvtEdy RS vebd 5 AL, 7] not H W S8 4 1%
471 A Sl ol Q1E S ol % B} E el B} ol & ek

ATk A7 MPM 219 2~= mpm_idx H+= intra_luma_mpm_idx 21 8] % Q 5\_/]
Q2 A IdYE A 2w, A ol d Sl % e A
rem_intra_luma_pred_mode "= intra luma_rnpm_remamder A"l A~ Q 49
A2 Al1dHE = Qv dE A7 ol JIED o S RE AR =
AA JED o5 s T 4 MPM?—E R ZH Byl E9HE ] 1=
Yol QIR oS REES oS RE W E w02 g ate] 1 F e
7H A o AV IED o5 Res Fap QRS0 g JIED o =
T 4=t} o]dl SlER} o & 2= A H = /7] MPM flag (ex.
intra_luma_mpm_ﬂag), %} 7| not planar flag (ex. intra_luma_not_planar_flag), 7|
MPM <19 2 (ex. mpm_idx B+ intra_luma_mpm_idx), 7] gl wo]d A E =}

of Z = A H (rem_intra _luma_pred_mode == intra_luma_mpm_remainder) &
Aol shbE X318 4= vk ¥ #A A MPM 2] 2 E= MPM F K. 2] = E,
candModeList & T}oFdl o] &2 B3 4= it} MIP7| a4 &-5of 285+ 2%,
MIPE ¢ ¢t % 2] mpm flag(ex. intra_mip_mpm_flag), mpm <1 2] *(ex.
intra_mip_mpm_idx), 2l o]d A E L} o F F1= A H (ex.
intra_mip_mpm_remainder)”} A 2 d 2 4= 21 © 1 4}7] not planar flag:=
A1 P A =t

==
=
B2E) 59

ThA] g, QlukA o 2 o) Abo]) T ak B2 Hste] ¥w mulslel = @A) BE
=¥ (neighboring) &5 -2 B¢k G 5418 z2H7] Hr) upepA, dA E52
FH EBEEL2 HE TUASF AU = A ED o & REE V1A S50 =

K3 r&

1 —ll)J'

H
!

Wb, I = dA S50 JIEH o5 RES agsty] As) 7 552
SlET o F REE o] 83 4= gt

of| & &0, JzZT|/H] ATl = A A &5l ol $F MPM(most probable modes)
d2EE AT = A7 MPM 8] 22 E = MPM 5. g] ~Egkar yERd
T UTH o 74, MPMol &} 3 QIER o 5 R A9 A A A 553 1
E59 AR S aelste] 29 aa s A7V A8l ol &= e
ojulet 4= vt A<z gk vhel o] MPM ¢ 2 E = Eij BEE 95
T4 Ja, e EY REE A st 74 E At o & 50, MPM
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YAE7EgY REE 8= A9 MPM 8l AEQ T RES FEend
T vt 19 AL, MPM 2] 2 ETF 3 t g x9etA] &+ 45, MPM
g AEY TREY e sAY 5 k.

[114]  dF3e/H == 57 £z 6712 MPMS £38H= MPM 8| 2E S A 4=

e T
=
=<
L

3)
[115] MPM & 2 E & :A1317] 9l8te] U] £ E 2l Eg} ¥ =5 (Default intra modes),
W JEg} B E (Neighbour intra modes) 2 =2 % I E g =& (Derved
intra modes)®] 37F4] EF 9 R Eo] a#E 5 ¢}
[116] A7 FRRIEG REES A5t F e FH &S5, 5, &

p)

=g
=

A
N
rE

= ~
A5 R =57 aeE o Al
[117]  “g=e el dol vhef MPM 2| ~E7F ¥l R ES X oehA] @5
A

TAshE A5, 7] A ECA E Y (planar) ELETF A 21 H ™, 47 MPM
2B SRE NFESNEAGE 5 AT

(18] L 1D} o] 3 R gy BE(EE 7R Bu)s A4 S5
% (neighboring) 32 455 2] ¥ 3t (average) 7| W] DC
1 Zk(Ginterpolation) 7| ®F2] & 2 (planar) . =& 313 4

[119] Q1] el o] A gu= A%,y A/ ay FHe] o S BE uglw
AE o ZF& Faste] oS UES 5T 7 Ut dH 52 dA A
o9l el = A (5)2] HlOlE] R A S(ex AZAE, B 19 Aol &4l
HWHH O 2 = Z 5 = o 52 UEFY 4= 9l U(Inter prediction can be a prediction
derived in a manner that is dependent on data elements (ex. sample values or motion
information) of picture(s) other than the current picture). & 2] 53¢ S1¥ < =X
485 4%, A2 A A2k ke vlE R A gl 19 el
ofef] 545 = Fx E5GFHE AE oldlo)g VIvte 2, #A) 55 gt
N2 BB S AE oldlo)e FE 4 Uk ol e o F B
A%EE A Au e G Folv] Ao T B2 d4 BF ko] $4¢)

RO Gl 7 xste] AA E5 s AY ARE ES AR ES E= S

AR o5 5 ATk Y] 29 R $HY ME R Fx oA A6

A = EFI(LO ©1 5, L1 o, Bi o5
Ve o)Z0] HgHE AL, T HEE A
¥ E-Z-(spatial neighboring block) ¥} 322 = %] o]

ar

[e)
¥ E-Z-(temporal neighboring block)s ¥ &5 5= It} /37|
O %

O

= BE2 TS B2 WA Y] A0E 20 522 3eehe 3
A AR FE Y3, 0 FE Yok 7] ALY 2 BB $9 99
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|
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1. O
Z & F(collocated reference block), 5 ¢ %] CU(colCU) 59 o]l o2 =3
W, g7 AREE F BB S Tashs Ba B A U 9%
] (collocated picture, colPic)2}al B 5% T}, o & Bof, d A E52] 1
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T 7INe R 229 AE TR Y AEVEFAE 5 Q1A AT

i
f



% 9lek.

]

=
f=1

15

1=
=

PCT/KR2020/007191

Pz Edal A ARI AL

21
she &

],

5

A A]

=

=

T .

T

A E(AHE)

WO 2020/246790

o
VE

G-, A ek g dA

jruzel

[e]

T

AH(motion

=

A o 5
(motion vector difference)

=zl ol |l
]

(motion vector prediction, MVP)
-1

[e)
=3

==

=

p=1
B =
Y
ST

]

]

H o
)

B =}

vector predictor) = ©|

0%

0

ol

&)oll o2} Lo

==

=

Bi o]

s

L1 o=

=
s

o]
AR

EFQN(LO o

=

==

ATH

T .

zéib

)
) g == MVLOE L B2 5

pAKe)
i

=

A7 =
Al o
2l

LO %

[120]

o}

B

A g AE

]
7]

.

1
] EAELL(LDO A

2 2~ E Lo (Lo)o o

]
7]

-

~

;OE
;OD
P

Wi
S
B
N
e
ol
Wi

B
—_

x
B

jand
o

b

=t
ol

Sk
A

o] WA

|
|
azi

=

—
,_,_6

A 2B Wl A 7] o]

X (order)°l] T

]
7]

=z
P
-

A 2] 2 E Lo Woll A 7] o] d = A

]
7]

=

)-

=

POC(picture order count)

T .

T

A

P
-

[121]

[122]

Ao

—_—

U} VCL(video coding layer, B]t] . Z 1 7

=
=
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[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132
[133
[134
[135
[136

—t e e e e

22

vt B A E(Sequence Parameter Set: SPS), H] t] @ 3} 2}v] B M| E(Video
Parameter Set: VPS) 52| A H.E ¥ 3l= v g A E = FAte] t]ay
Ao H714 o 2 F 2 $F SEI(Supplemental Enhancement Information) ™ Al | &
A 7 vk

NAL® A = VCLol 4] A4 ¥ RBSP(Raw Byte Sequence Payload)®l 3l T
AB(NAL % s thE F715lo] NAL -9 2 A S 4 9l t). o] o, RBSP+
VCLOIM A E &efol 2 Hol B, spetu| B Al E, SEI WA A] 58 23ttt NAL
# F e ol = 8l F NAL ol 3+ = RBSP ] o] Bl o] w2} 54 ¥ = NAL
5 Y ARE x5 9l

7] oA EATH vhe} o] NAL 42 VCLol A A4 ¥ RBSPS] u}ef
VCL NAL #% # Non-VCL NAL -5 0 & 34 5= 9t} VCL NAL 4512
/gl tg AR (Eetol 2~ dHolE)E X3l aL 9= NAL F5 & o v & 4=
231, Non-VCL NAL & 448 t] 29 st7] flste] E .88 4 = (3ebn) g
Al E I3 SEI WA A S E8lslal 9l NAL & 9| v st 4= i),

%4423 VCL NAL §-, Non-VCL NAL - 519] Al =5l 9] d o] ¥ 14 9
e} e ARE S UESAE T3l AE5E 5 vk o710, NAL f-51-&
H.266/VVC 3} 32, RTP(Real-time Transport Protocol), TS(Transport Stream)
T A2 A A dolH HEjE Ay o Y U ELAE Tl AE5E
T AUtk

4428k vt} o], NAL §-51& 8 NAL f-5loll Z 35 5= RBSP o] ]
T-Z(structure)©l] Wk NAL 4 Bl o] 544 4= 91 01, o] 2§ NAL {4
EFel] o3k A H= NAL FY dltlel] A=) Al1d g 5 9l

| & &0, NAL fri o] ol gt A B (&dto] 2~ HolB)E & sh=X]
of 3ol whe} =1 A VCL NAL -5 BF) 2 Non-VCL NAL 5 BFQl 0. 2 #-/2
4= 91t VCL NAL - B} VCL NAL -5l o] X 8sh= g Ao 42 9 &5
Sol meh BF2 4 912, Non-VCL NAL #- EF]-& deln| g Al Eo] EF
ol wet 7 5 AT

o} #3= Non-VCL NAL #-4 EF§} o] E33h= shep] ] A E 9 E 57 ol whet
S NAL 74 5l o] dejoltt.

- APS (Adaptation Parameter Set) NAL unit: APSE 3£ 38}= NAL - ol off gt
2

- DPS (Decoding Parameter Set) NAL unit: DPSE 3% 3}5F= NAL R4
2

- VPS(Video Parameter Set) NAL unit: VPSE- E¢8}= NAL -4 ol th gt Bl

- SPS(Sequence Parameter Set) NAL unit: SPSE 3£ 313}= NAL #4 o] o) & gl <

- PPS(Picture Parameter Set) NAL unit: PPSE ¥ &3} NAL - ol o ¢+ e} <)

- PH(Picture header) NAL unit: PHE ¥ 3}3}3= NAL &% o] tf &+ g} <

A= NAL 5 B 52 NAL 75 B2 g A8 A~ AR S 7, 47]

=
=
o
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[137]

[138]

[139]

[140]

[141]

23

AE 2 AR NAL f3 Ao AgEe Al ra g S ek i), 3]
A8 2 A H 3= nal_unit_typed 5 1.2, NAL 45 B} &+ nal_unit_type

grom 544 5 gk,

A, g3 kel o] shibe] AL Be) Sejo| 2B LT F glom,
shibe] Zepol iz Letol 2 Bl E Letol 2 HlolHE EHT 5 9lek. o]
7%, kel #H ) Hame] Leto] (ko] 22 dlt] R ko] 2 Hlo| €]
Qo thstel shubel 2 izt v obe 5 ek 471 2 A A
NeEj )= g7 Ao FEHOE HET F U AumehIEE T3S -
St} B Wofo) A Zetol sts B} TF o2 B4 Ei diAE Uk a2
Aol Zetol 2 A d = B 1% AU R £§ = oiAE vk

7] Eefol &~ Ftl(Eefol 2 Elt] Al B 2~)i= 7] Sefol e w84 e
A& A= AR/ HE £33 5 vl 7] APS(APS A1 E ) 5
PPS(PPS 21 B 22)= 3} o] 4fe] &efo] 2~ = I A of] 35207 %

A= AR/ EHE E3He 5 T 7] SPS(SPS A1 Bl 22)3= 3hu} o] <]
Al 2o 32 o2 Ag3 o Qe AR/ HE £33

VPS(VPS A Bl 2)3= 15 ol ofol] T84 o= 482 7 3=

E3SE 7 gtk 471 DPS(DPS 41 81 22)= Hlt] @ Hybe] 5402 283
A= AR/ HE 288 5= ) t) A7) DPS= CVS(coded video sequence)2]
7] ¥ (concatenation)®ll TH H A H/utelu| B & X3S 4= ) B Aol A A9
#l "8 A1'¥] 2~ (High level syntax, HLS)2} -2 47| APS A1€] 2=, PPS 41 € 2=, SPS
2V 2 VPS A Bl 2 DPS Al Bl 2~ I A & T] Al B 2~ Sefol 2 BT AlE A S5

Aol & shuE 23 4

VAo A QY Ao T A Z QAo B EAEY R
Alad g E = QEmite A= A | e B AR, JIEeHIH

ol
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oo

o )
4

yo, d
rl
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e
g
i

=

o

i

Zalo]l ~ Fu]ol] £3H AR A7) I A el £3H A H, A7) APSOl

ok 4R, SPSoll 28H 4 H, vPSell £3hE AR

BE ¥3He 5= Qloh ek 7] G/t EE
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o
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[142]

[143]

[144]

[145]

24

chroma scaling)7} 282 4= At} LMCS & X A o] (F/] Aolsg)yo 72

A= g vk 2Y 588 ol7] flete] LMCS9| Allo] B/HE= LMCS ¥
AR ANIEFG S ATAor 84 5= QU

T57 B Ao A Ao w2 cvse AlFTAQ T2 E dAIH R
LS A]8kTE, CVS(coded video suquence)i= SPS(sequence parameter set), PPS(picture
parameter set), E}F Y “155 3| Tl (tile group header), B} tl] o] H{(tile data), Q/HE=+=
CTU(E)= ¥ 7 k. o 71A, Bt 2% &t 3 e dlol B <= 44
Zetol 2z BT] B Lebol = HlolE 2 9 S ),

SPS+= CVSOll M AL H 5 E5& Qlolo] & A7V fgt 2 155
S5 02 T ahet 4 glrk et SPSi= T A mhrk vk shebu] e Sol o @
B3 Eehis ppsel olste] P & o)tk R ESE %A 77he sh
olgel REBH AAAY wrlele] B S-S EIT 5 vk Y] HAEL
BlY 1EE58 8Ae = Y AaE Ao R 15D

7

Bt 1% duleh= dlv] ARE AEddn. 4 edEe L3y HolHE
E3et= CTUR 19 o7 A dlolH = A2 A& s, oS5 A% s, 2

a9 Frh g AR REE )5 AE GRE L A0} o5 AE LD

= A~
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7o 2 B AMEFo] =&E 4 dr) e o & £of, V] uld E5 ol QIE
o Fo] A&E= A, V] A &5 VR 5 oS MEE ==
WA e Agsta, ga o] Zel(S2 2= g H) Ful o S AEES Ve R
o AEEol AAdE Ut

HEAEHS Fa Al 19 H = 5F948/9 78 A B+ LMCS

==
= 1. O O [e]
g EH E(LMCS T gt H 2)E £33 & =3lth LMCS 3217 Bl £-2 HLS(high

level syntax, = &to] 2~ ] AEIAE X 5o 2 45 4= 9t} LMCS
s HE L A o] AAe Y TEE Slolt)h A&3 ule) o] B

=
Bl 52 1Ay dellA
sl v HoR AT EE 4 9l
FARAE S A dHER)S
9 st o) o] AAleli= 23 = A

al

A (R ol st A Ao &)
TARNZEE 7 YA, HEX
] 7= Al e A F Sl LMCSell o
a2 g 4= gl o] sholl A AT
A F = LMCSl| #3 dH E
U] HZ 6= LMCSol| 33 A HE
Ful A5 QI-F2 W2 ¢S g 88 A
EEES AWM ZN o Moo g4 HAE AT
Bg A8, L= YA (A o) - (FwdMap) 9, 7] =
(FwdMap)©ll o &3 18] 2= 94 (2] Al o] F) g(InvMap) 7} A}
CEE W S (FwdMap)i= i A3 A ES o] 8sto] A1

oAl & 5 18 Ay BAl 5L 167119 Z2ZE(pieces) T Rl & (bins)
NLH A7 2 EL LS Aol & 7HE 5= At A oA, A~

T(InvMap)+= '8

(FwdMap) 2 F-B] =24 5
2~ 93

th ol & Eof, e =

=
m
™ of
o

offt >

F

&
§
&

<)
3% ¥0
SuRS

S S
e
ol off,
ok o

N O o
4o MK
:(‘>L_r‘
offl
)
o,
mie)
i
R

=
o
=

f

g 32

o0 ol —@
i

o 72 R
b

—

n

Z

@

1

4 o ¥ R Ly o

R PO - TR A Ao
32,

ot

A7 g 4=l
-3 (71h) 2] A ©] 38 (reshaping) - 2] 41| ©] 3

hyA T 0|
SUEE) S WA HER WIS U A8E 5 Al eldol e ghEe

©

s
f

1o
SuQle 2 oA P & e A} AR



WO 2020/246790 PCT/KR2020/007191

[153]

[154]
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g o] 3 2dg 9%k sto] #E Al AE XA sto] e = Tt 2l Aol H
Pd el aEmRE A ZEPWL EE)E A 1Eg S 5y B A
FdS vgto R ¥ 9)u S]] o] E(FwdLUT) 2/HE = I &
EdH ol E(nvLUT)o] =52 5 AUTh A =24, 29 =
EQH ol E(FwdLUT)o] &% 45, LY = S H ol &(FwdLUT) S 7|Hto 2
A 2~ ZEGH ol E(InvLUT)o| =2 7 vk 29 = {1 H ol E(FwdLUT)>
Ay FrkgtsE V2 HAE ghE Y.E WEsha, A2 S H ol E(InvLUT)S
HAE ghEel 7|Hket 59 e v 598 S5 VE WUES v 44
FEY = YE FrlgE Y E vdteg w549 =9

A ool A, SPS= ol 3 19 MBI AE Egher 4= Q) H 1329 AlEAE B
Qlofjo]l & = 1= A sps_reshaper_enabled_flagS i?}% = Qi) o] 7] A,

sps_reshaper_enabled_flag= 2] 4l ©] 3 7} CVS(coded video sequence)©l 4]
ALE-E =A & A Qs o] 82 9}5} =, sps_reshaper_enabled_ ﬂagt

SPSoll A el Aol & ]lel ol & d ok Fll 1<) o= U)o ool A, 3% 19]
Ae 223z s 9] AR 5= ek,
3t1]
seq parameter_set rbsp() { Descriptor
sps_seq_parameter_set_id ue(v)
sps_reshaper_enabled_flag u(l)
tbsp trailing bits( )
3

& o) A, sps_seq_parameter_set_id X sps_reshaper_enabled_flag7} WEF 5*
A= Al E 25z of | 29k e 5 3
[3%2]

sps_seq_parameter_set id provides an identifier for the SPS for reference by other syntax
clements.
sps_reshaper_enabled flag equal to 1 specifies that reshaper is used in the coded video
sequence (CVS). sps_reshaper_enabled flag equal to O specifies that reshaper is not used in
the CVS.

U] B Sdfol A Fu]E oy 3 EE 49
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[3%3]
tile_group header() { Descriptor
tile group pic_parameter set id ue(v)
if( num _tiles in tile group minusl >0) {
offset_len_minusl ue(v)
for(i=0;1 <num_tiles in tile group minusl;it++)
entry_point_offset minusl1[ i | u(v)
}
if ( sps_reshaper enabled flag ) {
tile_group reshaper_model present flag u(l)
if (tile_group reshaper model present flag )
tile group reshaper model ()
tile_group_reshaper_enable flag u(l)
if (tile group reshaper enable flag && (!( qtbtt dual tree intra flag
&& tile_group type==1)))
tile_group reshaper chroma_ residual scale flag u(l)
}
byte alignment( )
}
[34]
slice header( ) { Descriptor
slice_pic_parameter_set id ue(v)
if( num tiles in slice minusl >0) {
offset_len_minusl ue(v)
for(i=0;1<num tiles in_slice minusl;i++)
entry_point_offset minusl1[ i | u(v)
}
if ( sps_reshaper enabled flag) {
slice_reshaper_model_present_flag u(l)
if (slice_reshaper model present flag)
slice_reshaper model ()
slice_reshaper_enable flag u(l)
if (slice_reshaper enable flag && (!( qtbtt_dual tree intra flag &&
slice type==1)))
slice reshaper chroma residual scale flag u(l)
}
byte alignment( )
}
97) 3 T 4] N 2o] ZPE A QRE] AWE 2 B B,

[160]
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ok EEel AN A A 2 5 gle

[3%5]

tile_group reshaper model present flag cqual to 1 specifies tile group reshaper model
() is present in tile group header. tile group reshaper model present flag equal to O sp
ecifies tile group reshaper model() is not present in tile group header. When tile group
_reshaper model present flag is not present, it is inferred to be equal to O.

tile_group reshaper_enabled flag equal to 1 specifies that reshaper is enabled for the
current tile group. tile group reshaper enabled flag equal to O specifies that reshaper is
not enabled for the current tile group. When tile group reshaper enable flag is not pr
esent, it is inferred to be equal to 0.

tile_group reshaper chroma_ residual scale flag equal to 1 specifies that chroma resid
val scaling is enabled for the current tile group. tile group reshaper chroma residual s
cale flag equal to O specifies that chroma residual scaling is not enabled for the curre
nt tile group. When tile group reshaper chroma residual scale flag is not present, it is
inferred to be equal to 0.

[3£6]

slice_reshaper_model present flag equal to 1 specifies slice reshaper model() is present
in slice header. slice reshaper model present flag equal to O specifies

slice reshaper model() is not present in slice header. When

slice reshaper model present flag is not present, it is inferred to be equal to 0.

slice_reshaper_enabled_flag equal to 1 specifies that reshaper is enabled for the current
slice. slice reshaper enabled flag equal to O specifies that reshaper is not enabled for the
current slice. When slice reshaper enable flag is not present, it is inferred to be equal to 0.

slice_reshaper _chroma_residual _scale flag equal to 1 specifies that chroma residual
scaling is enabled for the current slice. slice reshaper chroma residual scale flag equal to
0 specifies that chroma residual scaling is not enabled for the current slice. When
slice_reshaper chroma residual scale flag is not present, it is inferred to be equal to 0.

A of| 24, sps_reshaper_enabled_flag”7} 34 ¥, B} 1% 3|t = &4
£ o] &5 (FwdLUT R/E5= InvLUT) S 1A 8h= d] AF8-5] 5= F714 <l
dlol Bl (el A th, &7] 3% 5 = 60 £ AH)E S 5= Ut} ol & 9l e,

SPS Aol Hef 1] A7t Sefol 2 Y] Ei= B I Frf el A glE
<~ 1T}, sps_reshaper_enabled_flag”7} ZH(HE= 1)1 A5, F=7F4 Q1 &8 1,
tile_group_reshaper_model_present_flag(*E+= slice_reshaper_model_present_flag)7}
3= 4= 1t} tile_group_reshaper_model_present_flag(*E
slice_reshaper_model_present_flag)2] 522 gl Alo] 3 B d o] EAE A A| &=
504, tile_group_reshaper_model_present_flag(*E =

t L A dE
slice_reshaper_model_present_flag)7} ZH(*== 1)1 749, A A Bl 2 HF(EE

Al Eefol 2ol thal] e Aol ¥ 7t E A ghvkar AA1E = A
tile_group reshaper_model_present_ﬂag( £ 3= slice_reshaper_model_present_flag) 7}
ABE= 091 45, AA B 1= dA Eetol 2ol thal 2 Aol 7}

EASHA itk A4 5 9
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g Aol 7 EA et T1e]ar e Aol ¥ 7F A A BFd 15 (s A
Sefol )0l A Qlofo] &3 v, gl Aol R (o7,
tile_group_reshaper_model() *=+ slice_reshaper_model()) ?-_/‘ﬂ = 49l
olof] tJsto] F714 Q1 &2l 1, tile_group_reshaper_enable_flag (*E
slice_reshaper_enable_flag)= 3} 2 = T} tile_group reshaper enable_flag(*E
slice_reshaper_enable_flag)i= 2] Alo] ¥ Edlo] A ) B} 15 (E+= ’E\E}O]/\)Oﬂ
ALEE =R E AAE 4= 91T} o & £, tile_group_reshaper_enable_flag(*E
slice_reshaper_enable_flag)7} O(SE= 71 3ol H, gl Alo) ¥ B2l & A g
TF(EE AA ool )0l AR H A 2 Al o= A E = glrt,
tile_group_reshaper_enable_flag(*E<= slice_reshaper_enable_flag) 7} 1((£5= Fho]H,
gAol X2 AA B IF (s Sdfol o AFSH Ao E A AE 5
3)

e o 24, of| & £ 9], tile_group_reshaper_model_present_flag(*E
slice_reshaper_model_present_flag)”7} ZH(H= 1)0] 2L
tile group _reshaper_enable_flag(%= 3= slice_reshaper_enable_flag) 7} A 3l (FE= 0)Y
= At} olx=, g Aol mdo] EAEAIRE A A B ZF (= Sekol )0l A
/\FQ“E]Z]%S’}SE v ghet, o] 218k - gl Aol REE v B
IR E(ERE getolaE)dl M AFEE  lth e ol 24,
tile_group_reshaper_enable_flag 7} F(*E& 1)°] AL
tile_group_reshaper_model_present_flag7} AR (= 0)Y 5 AT}

Aol Pl (o Ay, tile_group_reshaper_model() 5=+= slice_reshaper_model())
2 tile_group_reshaper_enable_flag(*E+= slice_reshaper_enable_flag)7} 37 ¥ ¥,
Agnp 2AUAHE S Y8 B3 2 Eo] EASHEA AR AHFHhE
Aek. A7 25 23 1(AA B La/sdol 27 JIE F 335 A
S 2D B/ 21 28 A B 2E/s el 27F Fak 3 A R vlol] o gt
T g 1Y A Bl 2R SEEA e 2, S A4 g
OdwlEetel 27t 5 B 4 x27Fokd 2HE 9 olq. 201 H/E=
271 27} FFo| a1 W/H 3= tile_group_reshaper_enable_flag(®E+=
slice_reshaper_enable_flag)7} ZH(*E+= 1)0] 2},
tile_group_reshaper_chroma_residual_scale_flag(®:+=
slice_reshaper_chroma_residual_scale_flag)7} 374 2 4= A T},
tile_group_reshaper_chroma_residual_scale_flag(®=+=
slice_reshaper_chroma_residual_scale_flag)”7} ¢1of] o] &% W (1 = Fol ),
A B 2F (B Efol )0l thell A =mn} A Y 2D E o
Qlollol & o XA 4= Ut}
tile_group_reshaper_chroma_residual_scale_flag(®:+=

slice_reshaper_chroma_residual_scale_flag)7} ©] 2= o] & i
A BFY 1E (= Eekol 2ol thel A Rvt U A FE 27U ol
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ool A, ~A L HE|(SF)= o}l 5812 2 Vo R E 29 5= 9l
[72]12]

SF=(y2—-yl)* (1<<FP_PREC)/ (x2 —x1)

71 ek 2004, SF= 271D ™ AEH S YERH AL, x1 R 2= A E A
A S-S ER AL y1 | y23= Z42be] 2710l tigshs & v A=
UERT o714, 18 I A H 52 9= SYEo] E(FwdLUDE 7o =
W v A HEd = 9laL, o 28 A A E S W A
SYH Ol =(InvLUT)E 7[HEe 2 Q1m 2~ qisg g v Bl A H 59 4= ). &dh
4=8}2] 29] FP_PREC> 428}2] 1]

FP_PREC:= AHRloll A H &< 5= Ut} 479
FP_PREC £ 1517/} ol & 4= Itk 7] 5814 22 /|who 2 A4 s =
2AAY A u 2 ol F e AS 2AUY A AR E Yok,
Q1 22 2 Aol 5o, 551 g olo 2 4 )y
A Q5o Farol sald 4 vk 9 4 G AASE Aoz ool A
4 Wl Q19 ~(reshaper_model_min_bin_idx)7}4] R/E= H A "l
ol Z~(reshaper_model_min_bin_idx) off A Fjf Wl
¢1 9] ~(reshape_model_max_bin_idx)7}A] 2] ¥ ¢l of] £:31= 1l A& A58 9§
A% Hoh 0 ghEel o vyl gEel 44w

obeh 7€ % A el mrE e Aol w welel Al S vhehick. 37|
#Ao]s wEe LMCs e 24 4 ek o V1A, 2l Aol 2
A H 0 2 Bl T1E # Ao ¥ = A )0 »}, Hbm Al B4 A 6l of] o] Go] B
WA A7 A8 E] = AL ol U] o B Sof, Ay glao]l ] Bl ApPSe| EEHE
S glan, tE EFl 1 E @ Alols] mue %5}01* 2] 4o ¥ 2d = LMCS

Hlo| B &2 A A € =5 it} g Zq—roi(preflx) reshaper_model *=+= Rspt
Imes9f L8 ¥ o] ALEE 5= At o] & &9, v 5 B ol sk Aol A
reshaper_model_min_bin_idx, reshaper_model_delta_max_bin_idx,
reshaper_model_max_bin_idx, RspCW, RsepDeltaCW ZFZ} Imes_min_bin_idx,
Imcs_delta_max_bin_idx, Imes_max_bin_idx, ImesCW, ImesDeltaCW 2} = -8 5] o]
A8 S gle),

[3£7]
tile_group reshaper model () { Descriptor
reshaper_model min bin_idx ue(v)
reshaper model delta max bin idx ue(v)
reshaper_model bin_delta_abs_cw_prec_minusl ue(v)

for (1 = reshaper model min bin 1dx;1<=
reshaper model max bin idx; i++) {

reshape _model bin_delta_abs CW [1] u(v)

if ( reshaper model bin delta abs CW[1])>0)

reshaper_model bin_delta_sign CW_flag[ 1 ] u(l)
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(178] 771 379 A 2ol 23hg AE 2 @ 2E O Al 23z o & 5o, T
ol WA AR 3 5 9l

[179] [3%8]

reshape_model min_bin_idx specifies the minimum bin (or piece) index to be used in the
reshaper construction process. The value of reshape_model min_bin 1dx shall be in the range
of 0 to MaxBinldx, inclusive. The value of MaxBinldx shall be equal to 15.

reshape model _delta max_bin_idx specifies the maximum allowed bin (or piece) index
MaxBinldx minus the maximum bin index to be used in the reshaper construction process. The
value of reshape model max_bin_idx is set equal to

MaxBinldx — reshape model delta max bin idx.

reshaper model bin delta abs cw prec_minusl plus 1 specifies the number of bits used
for the representation of the syntax reshape _model bin_delta abs CWJ1 ].

reshape_model bin_delta_abs CW] i | specifies the absolute delta codeword value for the
ith bin.

reshaper_model bin_delta_sign CW _flag| 1 | specifies the sign of
reshape model bin_delta abs CW][ 1] as follows:

— Ifreshape model bin delta sign CW_flag[ 1] is equal to O, the corresponding variable
RspDeltaCW][ 1 ] is a positive value.

— Otherwise ( reshape model bin_delta sign CW _flag[ 1] 1s not equal to 0 ), the
corresponding variable RspDeltaCW][ 1 ] is a negative value.

The variable OrgCW is derived as follows:
OrgCW = (1 << BitDepthY )/ 16

When reshape_model bin_delta_sign CW_flag[ 1 ] is not present, it is inferred to be equal to
0.

The variable RspDeltaCW/[ 1 ] = (1 - 2*reshape_model bin_delta sign CW
[ 1]) * reshape model bin_delta abs CW [1];

The variable RspCW] 1] is derived as following steps:
The variable OrgCW is set equal to (1 << BitDepthy ) / ( MaxBinIdx + 1).

— If reshaper model min bin idx <=1 <= reshaper model max bin idx
RspCWJ 1] = OrgCW + RspDeltaCW[ 1 ].

— Otherwise, RspCW[1]=0.

The value of RspCW] 1] shall be in the range of (OrgCW>>3) to (OrgCW<<3 — 1),
inclusive. The variables InputPivot[ 1 | with 1 in the range of 0 to MaxBinldx + 1, inclusive are
derived as follows:

InputPivot[ 1] =1* OrgCW
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The variable ReshapePivot|[ 1 ] with 1 in the range of 0 to MaxBinldx + 1, inclusive, the
variable ScaleCoef] 1 | and InvScaleCoeff] 1 Jwith 1 in the range of 0 to MaxBinldx , inclusive,
are derived as follows:

shiftY =11
ReshapePivot[ 0 | = 0;

for(1=0; 1 <= MaxBinldx ; i++) {
ReshapePivot[ 1 + 1 ] = ReshapePivot[ 1 ] + RspCW[ 1]

ScaleCoef] 1 ] = ( RspCW[ i ] * (1 << shiftY) + (1 << (Log2(OrgCW) - 1))) >>
(Log2(0OrgCW))
if (RspCW[1]==0)
InvScaleCoeff[ 1] =0
else
InvScaleCoeff] 1 ] = OrgCW * (1 << shiftY) /RspCW][ 1 ]
}

The variable ChromaScaleCoef] 1 | with 1 in the range of 0 to MaxBinldx , inclusive, are
derived as follows:

if (ImesCW[1]==0)
ChromaScaleCoeff[ 1] = (1 << 11)

else

ChromaScaleCoeff] 1 | = InvScaleCoeff] 1 |
o] whE ok 1ol i S1e 2 9 AR obe o B HEEA
B0 154 43
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[359]

Inverse mapping process for a luma sample

Input to this process is a luma sample lumaSample.

Output of this process is a modified luma sample invLumaSample.
The value of invLumaSample is derived as follows:

— Ifslice Imcs enabled flag of the slice that contains the luma sample lumaSample is equal
to 1, the following ordered steps apply:

1.  The variable idxYInv is derived by invoking the identification of piece-wise function
index process for a luma sample as specified in clause 8.8.2.3 with lumaSample as the input
and 1dxYInv as the output.

2. The variable invSample is derived as follows:

nvSample = InputPivot[ idxYInv ] + ( InvScaleCoeff] idxYInv ] *
( lumaSample — LmcsPivot| idxYInv ] )+ (1<<10))>>11

3. The inverse mapped luma sample invLumaSample is derived as follows:
invLumaSample = Clipl Y( invSample )

— Otherwise, invLumaSample is set equal to lumaSample.

A o] e Fup M Eo) ) §F 3] A 9)o] = k4= Q1 E] ~(piecewise function
index) " A}F2] A& of 7 JSZ]rﬂo RowA dAo® Vsd Uk &
1090 A, idxYInvi= Q1 2~ @i o1l ~ 2 X3 = 5= ¢l a1, Q1u] 2~ W5y old) A=

59 Frl A5 (umaSample) & 7| WFO 2 = EE 4 Qi)
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[186]
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[3%10]

Identification of piecewise function index process for a luma sample
Input to this process is a luma sample lumaSample.

Output of this process is an index idxYInv identifing the piece to which the luma sample
lumaSample belongs.

The variable 1dxYInv 1s derived as follows:

if ( lumaSample < LmcsPivot] Imcs min bin_idx+1])
1dxYInv =Imecs_min_bin_idx

else if ( lumaSample >= LmcsPivot] LmcsMaxBinldx | )

1dxYInv = LmcsMaxBinldx

else {
for( 1dxYInv =1mes min bin_idx; idxYInv < LmesMaxBinldx; idxYInv++) {
if( lumaSample < LmcsPivot [ idxYInv + 1 ])
break
b
H
dad AAdE R QA ES VIREe R Fap o] =ad = glor, Aed
Aetzs g 706 23 T AES WA dA AR BEY 5 A
A el Eol 4E BEol 4814 Sl o Al FE = A oht,
olatell A= Frt 934 & 7Iwto 2 A =2nt P4 FE ~AdLD @A FTE
WEE] Amnl AR o 2 w)S aahis wo] A Aol
(F7F-9] &4 91 (luma-dependent)) A 27} # 4| 74 A2ALH S Fr AMEE 2
ool th-g-3hi= AR} AEF (He] Afel & WAty flgteltt. o & &0,
= s

Azal YA Fd 2A LG o] Sle o] Ex=A] o it= g 145wl
Zafol 2 157 ol M Alrd | E = gk A ool A, Frt
Q19 O] H3¥ 31 7Y Eg ¥(dual tree partitioning)©] & A B} Y 1550l -85 X
H, Fup-of EA Q1 A En H A Fd AL H o] Rl o] B =4 o F-E&
3} | el #7149 Sk A 1 EHd = Aok ohE ool A, Frt
ARG R Al A, B T B Edo] A B Tl A
H, Fup-o EA Q1 A8 n} H A Fd AL o] vl 2ofo] &

ol o A, AR wn} HA 78 2ALL 4520 2 AU & A7 & 7HA =
A=Enl EE5 5l e = g H 2ol 52 4 gt

AR HAFE 2ALE L D Frp oS ESQIEDG o5 e J/EE

AE o= Brert 89 o5 &5 FriAdd)d Ha ghevlvter o

rlm o o > 10
2

—@ &8 2 X &8

_I
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] o Aol 279

[e)
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3]
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38
716k o 2 AAbE 4= glth oy Bi= AY] AR G AFE A AY ol 2o
SZ2(ANhHE g A A QL for 732 S YERIITE
[3£11]

for( idxS = 0, idxFound = 0; idxS <= MaxBinldx; idxS++ )
{
if( (S < ReshapePivot[ idxS+1])
{
idxFound = 1
break;

A7 11004, idxST 7] A 20 # A FE =AY H

FE
)
>
i
N
)
=
K

idxST if -9 27 & WSS A2 g A FY ALY Qd T
TR A 2 A e el Ueh oL st Aol A9 E AR
L ERN 52, Z18] 31 MaxBinldxi= 3-8 7 e o) Wl 1 d A5 el
ReshapPivot[idxS+1]-> <=H 31 7 Z/E= 8& 7[Hte R =9 4 Qi)

A A ool A, Zxn} YA FE 2ALE A= A7) 220 YA FE
ol QE B e £ S Qe o 48k4) 4= 4] A2}
A7 E ALY A o] mEs g A of o]t
[572]4]

s = ChromaScaleCoef] 1dxS ]

A7 A 4ol A, si= V] AR d A FE 2ALYE A E YEhl AL,
71¥] 31 ChromaScaleCoef = e 317 F/HEE 83 7|Ho 2 &5 H (=
o.]a]o])o] 2= th_

A oo} o] 4 Az MBS 3 '

Ful zhe vigto 2 g 82n} g A FYd A7 =
AZv YA FE 2AYH HHE 7o g g2 v 5 =
ek ~Ad" & st 2AYEH AR AR HAFE MEES
7IHko B A Enp AR H% MEZol AAAE 7 A& = kel 2
oA o] A oo = gE3 LMCSE 8407 48317] 9%
Al1g s F27F AT 2 A o] dAA e w2, o & &0, LMCS
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Wi o] Aok}, 37 8ol A A= AWl E 2ol b= InvScaleCoeffli] 2] E=&-S

| (piece length) ImesCW[i]oll ] §F 54 A4tko]l @& T}, oh v,
Z} 71 o] 7} 22 A5 A (power of 2)0] o}bd A-%- 7] YAl Ak
H|EAZE o g 42315 4= glt},

of & £, InvScaleCoeff2] A4k o] &efol 2t At 161 2] U524l
o1xto]l A sl 4= qlt) A4y I 8ol o3 A5, 108 E = 2] 5
ImcsCWIi] 2] H Y= 8ol A 5117FA o] L2 LUTE AF&3F9] ImesCW(i]oll & &t
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=, WAl A4S st=dlo] el oA A e v g S 2 g AL,
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B2 o o] A B A, ImesCWi]E LA H F(EE AL- AAHH 4= ==
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ATt 2ol ubg}, 54l A 918 LUT(lookup table) o] (LUT 2] &3 3=
AN 7H A = Uk O F £, ImesCW(i] 7} 29 Hll g2, vz 4l A AkS
A8 7] Y8k LUTS] 7] 7F dRto 2 Fol & = 9t}

B Ao o] & Tl A, =& QME Y B E Ak 39 o] Attt} w2
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5o, 2 HE A7 10R T -2 759l ImesCWIi] & 1<<(BitDepthY-10)2]
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RspCWI[i] 2} OrgCW zteo] & Zpol 7F dh A ahl Al 2H4 37t e € o= vk
BoEAdo) g A A Ao =¥, LMCS PWL P9 Z=955 F2
H o 2 A gtsli= Aol AletHt). o & 59, ImesCWIi]2] H ¥ +=
(OrgCW>>1)°ll A (OrgCW<<1)-17h4] o] ® #fell 3d& <= 3l
Aol whE A A A of o A = LMCSel| A o] ZL &} ¢ MT%* AL E =
A8 L A=Ea GAFE ALY HE o ALGo] AbE T A& A 7L
ALY A S-S A V|E WS Y Fro 5] Har ghs AFgstaL
AW 2 Fup lsgo| Mo ZF 22bo] V|7 & Sl AL E HEHEA
LEepqith gl dld Tk 559 o] 87t s A S 8ok J] aefol =
Qe A5 APESH] 9k dxpE QL) g o] Al A 71 A = A}, o] +=
stEglo] F&ef 01*1 vk x| apA] ok, 2 A o A AA & FEl, AR}
EFoMe] ~AA Fup E5 glol] o EahA] A ¥ oL 9 o] & Qld A
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A FE =AU
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FAEH A2 AT 2A LY AE T Gl E = 4 Qv Oﬂ
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Sum = 0;

for(1=1Imcs_min_bin_idx ;1 <= Imcs_max bin idx ;i++) {

sum += InvScaleCoeff] 1 ]

b

ChromaScaleCoeff= sum / ( Imcs max_bin_idx- Imcs min bin idx +1);

F 128 Fxshd, & A=v 27D HE (ex. ChromaScaleCoeff 1=
ChromaScaleCoeffSingle)+= Imcs_min_bin_idx ¢} Imes_max_bin_idx A}©] 2] H 9]

o] & 22 E(pieces)o] 18] 2~ Fwup W V27|58 Fa o2
QETFA 3= o},

102 B EA ] O A o] 2 WY EAES A 9Y S e
10014 3= Bl £AEE PL, Ps, P27} ZA T}, 13@ AN eE B aAEY]

A A &2 & 102 Frxsto] A= Aol
EH 2AA o] A oo 4], ¥ 8 ¥ EE Imes_min_bin_idx 2} Imes_max_bin_idx+1
Alol o] Ful pWL W o] A ZALE 7[Hto g vl g 2nl A7 g e}
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ChromaScaleCoeffSingle = (x2-x1)*(1<< CSCALE FP PREC)/y2

a=5F2] 50 4, CSCALE_FP_PREC-3 ] 3 E €| (shift factor) & Y EFH a1, o &
%0 CSCALE_FP PREC—O— Al A o] AR A 5= At} A ool A,
CSCALE_FP PREC-& 11¥ &= ¢l o).

- 2] o o EEP—E—E}—E— oA, = 10& Zxatd, 98l FQIE pgof| A 9=

%k min_bin_idx+1°] 31 93 ¥ 412 ysolt}. o] ] w}ﬂ‘r,ﬁ%’ 2hel 19] I &
1S 71(AH 22 A ) (xs-x1)/ysE 74]49 T A, Gl FEap AAAY
M| ChromaScaleCoeffSingle-> 3|4l ¥ 21 E & PI, Ps2] ]E—j. GE 2 W
e, H o oA S e 82 A4k —’FC”
[ 2= X 6]
ChromaScaleCoeffSingle = (xs-x1)*(1<< CSCALE_FP_PREC)/ys

4812 60l A, CSCALE_FP_PREC-> A|ZZE HEJ(H| E A ZH & A5 )&
e 3L, o] & &0 CSCALE_FP_PREC- AlAo AAH A+ 5 vt o
of o) A, CSCALE_FP_PREC-> 119 5 )31, CSCALE_FP_PREC<= 7|RFS 2

AH 22 2 Lol o gt v] E A]SLE]o] =3 g 4= 9]

v AAjdo] uhE T2 ool A, &l A=} 7 1%024 2AA% A
A} 2}l (linear approximation line) S 7| HF Q. 2 L Z = 4= v}, A8 A} )<l
TE5S A% o= ) H EQIE E(ex. Imes_min_bin_idx,
Imes_max_bin_idx+1)9] A H 2 A4S £343 7 Qv o & &0, A 54|
A= PWL Y18 o] 2= E= Yebd 5 vl P2ol A o] Y1 | 4l y2+=
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Ploll A o] 15 gk 11e] &} (x2-x1)+=
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[3%13]

Sum = 0;
for(1=1Ime¢s min bin idx ;1 <=Ime¢s max bin idx ; 1i++) {
sum += ImecsCWJ 1]

}

ChromaScaleCoeffSingle = OrgCW *( Imcs_max_bin_idx- Imcs_min_bin_idx +1)
* (1 <<CSCALE_FP PREC)/ sum;

138 FxstdE, b A2 v 27| A HE (ex. ChromaScaleCoeffSingle) =
2702] 3¥l ¥ Q1 EE(ie., Imes_min_bin_idx, Imes_max_bin_idx)Z %€ 854 4
Atk o E =W, A8 WE e V&7 o ZF(inverse slope of linear mapping)=
ARn AL AE 2A ARE 5 3
A Aol o] I T oo M, T Elf*’-_‘j} 2Ad Y A= 9 FRIEE9]
218 3 'l (linear fitting)°ll 2]l & 5% o A3 d €3} 7|& pWL W 72
Nel(Ei= AT AT o e A48T = Ak B o)A

Imes_min_bin_idx %} Imcs_max_bin_idx2] 2 7] 9] ¥ Hl ¥ A EE S vl
|

A A3 = AR AEs 4= Qo) Ao Aa WL 2hy] 9k thokal
el A% 5 9, obelel At & a7k 2 Aol o).
A ool A, a4 Ay ol 29 e Hasketr] A AY ﬂ%*ﬂ*—l(hnear fitting

equation) y=b1*x + b02] 32} 1| E] & b1, b0:= T} 82 5 H/HE= 62 7|HEe =
ArkE = Sl

(7417
L S = B0 =)
21 (x; — x)?
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A71M, xi= | Frk ahEelal, yi= Aol 28 Frb gha & YEkdn.
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o 77ty yol WS HER I, xi, yits i WA S EAES ] GBS
vhERL LY,
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[7219]

ChromaScaleCoeffSingle = OrgCW * (1 << CSCALE_FP_PREC)
/lmes_pivots_linear [ Imes_min_bin_idx+1 ]

[42110]

ChromaScaleCoeffSingle = OrgCW * (Imcs max bin_idx - Imcs max bin idx +1)
*(1 << CSCALE_FP_PREC)/Imcs_pivots linear [ Imcs_max_bin_idx+1 |

e A Eoll A, Imes_pivots_lienar[i]+= A3 -3 o] #F ¥ gt&5d ¢
A s S, HA R Ho A E s Aol o] pWL Y o] B E

ol

AA LI 14

275 FYTLMCS ZEH E(ImesCW)E 7HE 5 Sl =,
Imcs_pivots_linear[lmes_min_bin_idx + 1] ImcsCW/[lmcs_min_bin_idx]2} &4 T
2= 0]

TR

T3, 42812] 9, 100 4, CSCALE_FP_PREC-2 A X E HE|(H] E A|Z 8] & 3t
NS e 3L, o] & £ CSCALE_FP_PREC AbA o] A2 A4 =
ATk A oo A, CSCALE_FP_PREC-Z 11 4= 1t}

G F=2n YA 5L 2A Y B E(ChromaScaleCoeffSingle) & 31, 8l &
FESY Fus ALt darE gl 18] 3 PWL A8 oA Qe A&
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[247]

[248]
[249]

[250]

[251]

[252]

[253]

[254]

44

AAgtozH MY el 1 85, OorgCwe] 1591 & FES 7IX = A9
2}-2l ol A 2] Imes_pivots_linear[i] & A4t
- el 1% Fuk PWL g o] 9 ¥ EES o] &350
W E 4hE gk Aol ThEE g5
7
7

e
9,
(m
!
o

- 7hE X 7F A -2 ¥ (weighted) 3 i 2}l (avegDiff) & 8 5

- 7bE A7 A8 G4 zbol ol whet(e.g. 2*avegDiff) A3 €fQl 19] npx] ) 3] 8l
FAES 24

- Z2AH AY gkl el 715 7] 99 (inverse slope)E A 21} H A 7Y AL Z A
o

olf FEL ARl £AAY NE] £ES Ay 7S AU ek o A4 9
AE e e,
[3514]

Imes_data () { Descriptor
Imcs_min_bin_idx ue(v)
Imcs_delta_max_bin_idx ue(v)
Imes_delta_cw_prec_minusl ue(v)

for (i=1lmes min_bin_idx; i <= LmesMaxBinldx; i++) {

Imes_delta_abs cw[ 1] u(v)

if (1Imes delta abs ew[1])>0)

Imces_delta_sign_cw_flag[ 1] u(l)
5
Imcs_chroma_scale u(v)
3
X 1404, A8 2~ Q4 Imes_chroma_scalet™= LMCS = 2 n1} @) X 7L
2ALHE S A& AR = v A2ap (GAFE) 2ALE HEHE

J Al (specify) & 5+ %) TH(ChromaScaleCoeffSingle = Imcs_chroma_scale). <5, =L 21}
AATE 2ALE FEol B3 ARI7F A G Ao 2 A TG a1 A7
ANaddd ARV A2 HAFE 2AdE AYHE B5E 5 vk g2
detAbH, Al 1 E ] AR e G X FE 2AG Y Yo B AR gho] v
A=Rnt H A FE ALY AE o o r (Ao R) mFd 5 vk o 7] A,
AEN A~ Q A Imes_chroma_scale<> U2 LMCS H| o] (| A t), A =9 = 9]
gl ool e A B2 8 & ete) ok FHA AlTLEH EH S ATk

et o=, ut & ARn HAFE 2AYE A & =8| 98] 2483
gepa &S Y2 o Al1d g e 5= ok gz oA A2 AT
AL E HHE mEshy] Al 4 gk xeF WaE gyt B et x gk wl
Aol & Y B2 o|n| ]t} gl i ehel Xl gholoj A Alad e d a7}
glith. Ao, Axal A Fd 2ALE HE REs e E A y ghrtol
Alad"d a7tk o 71 A,y gh2 A8 g ol SlojA e Qo] uHl
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[256]
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[258]

[259]

[260]

45
EAES] g H gd 5 A e.g = 109] P2 52 Ps2] WE H 415,
Ue R52 A2 dAFE 274" A =55 o8 U d ds5e
Alad ek Al s e

3 15]

Imcs_data () { Descriptor
Imces_min_bin_idx ue(v)
Imcs_delta_max_bin_idx ue(v)
Imcs_delta_cw_prec_minusl ue(v)

for (1=1mes_min_bin_idx; 1 <= LmesMaxBinldx; i++) §

Imes_delta_abs_cw[ 1 | u(v)
it (Imes_delta_abs ew|1])>0)
Imes_delta_sign_cw_flag| i | u(l)
1
J
Imes_cw_linear u(v)
h
[3£16]
lmes_data () { Descriptor
Imces_min_bin_idx ue(v)
Imes_delta_max_bin_idx ue(v)
Imes_delta_cw_prec_minus1 ue(v)

for (1=Imes_min_bin_idx; 1 <= LmesMaxBinldx; i++) {

Imcs_delta_abs_cw[ 1 ] u(v)
it (Imes delta abs cw|[1])>0)
Imes_delta_sign_cw_flag[ i | u(l)
b
Imcs_delta_abs_cw_linear u(v)

if (lmes_delta_abs cw_linear )>0)

Imes_delta_sign_cw_linear_flag u(l)

A2H 15T 169 A8 A5 % siuoh ez o) o e o] o g
(specified) ¢ 9o A8 I YAEFo| Ay 4h-& Al1dH 17| 3

A ¥ =
/\}%% Tt &, 0F Y D YA E MR TS ANEAE ARl y ghE
=59
WA, 3% 1590 wE A Ao 7 A E Ao|t}, 3% 159 A, Imes_cw_linear-= Ps

= p2oll W E ghS vrebd o vk S5, 35 150 wE A AT ool A
Imes_cw_linearE =8l 14 ¥ A7 Al 129 HE 4= 3t}

B2 A oo & A ool A, Imes_cw_linear”} 31 2] Hle. 5= 102] Psoll A 2]
Imcs_pivots_linear[Imcs_min_bin_idx + 1])oll ¥4 & 3k el AT Z 20}



WO 2020/246790 PCT/KR2020/007191

[261]

[262]

[263]

[264]

[265]

[266]

[267]

[268]

[269]

[270]

[271]
[272]

[273]

46

ALY e = o A g 7|ite w EEE 4
[A111]
ChromaScaleCoeffSingle = OrgCW * (1 << CSCALE_FP_PREC) /Ilmecs_cw_linear

B2 A oo & T} E ool A, Imes_cw_linear”} Imes_max_bin_idx+1(i.e. &=
102] P29l 4] 2] Imcs_pivots_linear{lmcs_max_bin_idx + 1])< YEFHTIH = 2w}
ALY e = o A& 7|vte w EEE 4 9l
[52112]

ChromaScaleCoeffSingle = OrgCW * (Imcs_max_bin_idx - Imcs_max_bin_idx +1)
*(1 << CSCALE_FP PREC) /Imes_cw_linear

& d o4 50l M, CSCALE_FP_PREC A 2 E M E| (M| E A ZHS 93T
W) E el a1, o] & E9] CSCALE_FP_PREC-E AbH o] A4 E A4
At A o W CSCALE_FP_PREC> 11¥ 5= 31

3 o=, 3% 160 wE AA o7 A Aol —“5: A ef el A,

Imes_cw_linears= 314 ¥ 4~9} &5 ¥ D E}F 4h(i.e. Imes_delta_abs_cw_linear,
Imcs_delta_sign_cw_linear_flag) S 2 4] A| 19 H = 55 it} 2 A A4 9 A

of| o) 4, Imes_cw_linear”} Imcs_pivots_linear[Imecs_min_bin_idx+1]@.e. 5= 102]
Ps)oll A o] WM ¥ 282 U e = 7 5, Imes_cw_linear delta 2 Imcs_cw_linear+=
q_o z,:ti}/\]l:__ ]H]'O?-_ Ty z,: o}q_
[74113]

Imcs _cw linear delta=(1—2* Imcs_delta_sign cw_linear flag ) * Imcs delta abs linear cw
[72]14]
Imcs cw_linear =Ilmcs_cw_linear delta + OrgCW

2 Al el o] the ool A, Imes_cw_linear7}

Imcs_pivots_linear[lmes_max_bin_idx+1](i.e. 5= 102] P2)ol| A & Wd H 3k

YERH = 79, Imes_cw _linear delta 2 Imes_cw_lineari= U 532 &5 &
ko 2 v ZE 5 9l

[74115]

Imecs_cw_linear delta=(1—2* Imcs_delta_sign_cw_linear_flag ) * Imcs_delta_abs_linear cw

[72116]

Imcs_cw_linear = Imcs_cw_linear _delta
+ OrgCW#*(Imes max bin idx - Imes max bin idx +1)

¥ S S0, OrgCWE H&H ¥ 8& 7dte s v 23 31 5= gl
112 2 3tA o] o 2 A l°ﬂ w2 A Aol (= A 2lAol o, A
]

p HToox

- L.ﬁg
Wl A o & vepiln. 5, 2 A o] A AA ool A = LMCSell A A E
2] o] o] AL-g-o] AQETE & 59, 5 119 A= = A F
24 ol ()l = 5= 3l

71 oo A, LMCSE= a1 A4 % 167H9] ZEE 7HA] = 3 29fol = A F v &
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47
A& 5= Qltt. ol ol whef 1y :ITE?_]E% 7P9] N
E @ %] A (transition) & & 213} 1] & <= o 57} wFA 8} 2= 9l 7] wjito]
2] 4| o] 3 A 7 ] Hﬂtﬂia}ﬁfv\* 9} .EE@F ] Ao 2] Q1u] 2~ Fnf
u

(@)
o] A, g nefo] = g QI A AH | of ghr}, 1] ~ofo] = g Qldl A~
A= e vl 8 Axprp 23R ol ol = ?,__/Kﬂ/\(iteration
process)©| Tt B3, o &-ab= Frb 55 g AbR et AR H A5

A dE = flall, ot v 2aeol s Qld 2 A A At d g s o] 2l LEQE
A S ThA SR obu el WA Fuk S5 o] el &A1 AEa) AT
AL o HOlHAE o713 4= ATt o] 2] & Al 9 &A= 918 LMCSell A
A 2l Aol v of ARg-o] ARk 3 h}g%ﬂﬂﬂﬂﬂ o3k A e A ol

T sl

El%*

u}_ﬁ A, A8 g Aol o= 2709 AW ERJAEE(e., P1,P2)S 2318
UTH P13 P2+= 45 3 g E k& YEbd = laL, o & S P1E
(mmInput, O)%‘ ZF 213l 1] 31 P2+ (maxInput, maxMapped)d = 1T} o 7] 4
minlnputZ &4 4= 4H& YEF AL, maxInput-2 H ol 918 3H2 UERAT o
gkol minlnput 2.t} 2FAY oW 0o 2 W H a1, 18 gho] maxInputH.o} A H
maxMapped 2 913 H T}, minlnput?} maxInput A}o] 2] = (Fvh) 4h&E-S &
e Ael Ao WlE 5= 9ith, & 118 W] o o & B T,:u}_qgi
EES I, P2z glaelol A A4 S g, o] & 91 a) ) 2:50] = 17

B S SAVE] 918 41 99 o] ALaE S ok

A8 GAolHE Al 1dH ek ol = th ke H Eo] g ¢ Ut A
g A o) H & Al 1dH etz Y A oA, 7} Fal i 9l= g e ul
7l 4= & (equal number of bins) = L470] 4= It} <5, H A4 2 H o HIE Aol 9
Fup g s sHA il E  dthEAdd  dth. A E B, e RES
& AR LMCS I8 E(lmesCW)E 7HE = Tt ol & el H 4 3 A Wl

Qe 2Fo] A rded 5 ek ek, 9.F shibe] A=
reshape_model_bin_delta_abs_CW (== reshaper_model_delta_abs_CW,
Imcs_delta_abs_CW)Z reshaper_model_bin_delta_sign_CW_flag(*E
reshaper_model_delta_sign_CW_flag, Imcs_delta_sign_ CW_flag)7} A| 1 & =
227

O R LEE L BE I E S P
ARE 25 o A4 o e T
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[277] 3% 17]
lmes_data () { Descriptor

log2 Imes_num_bins_minus4 ue(v)
Imes_min_bin_idx ue(v)
Imes_delta_max_bin_idx ue(v)
Imes_delta_cw_prec_minusl ue(v)
Imes_delta_abs CW _linear u(v)
if (Imcs_delta_abs CW_linear > 0)

Imcs_delta_sign CW _linear flag u(l)
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[278]

49

3t 18]

log2 Imes_num_bins minus4 + 4 equals to the log2 of the number of bins.
log2 lmes num_bins = log2 Imes num_bins minus4 + 4 and is in the range of 4 and BitDepthy

Imes_min_bin_idx specifies the minimum bin index used in the luma mapping with chroma scaling
construction process. The value of Imes_min_bin_idx shall be in the range of 0 to 15, inclusive.

Imes_delta_max_bin_idx specifies the delta value between 15 and the maximum bin index
LmesMaxBinldx used in the luma mapping with chroma scaling construction process. The value of
Imcs_delta max_bin_idx shall be in the range of 0 to 15, inclusive. The value of LmcsMaxBinldx is
set equal to 15 —Imcs_delta max bin_idx. The value of LmcsMaxBinldx shall be greater than or equal
to lmes_min_bin_idx.

Imes_delta_cw_prec_minusl plus 1 specifies the number of bits used for the representation of the
syntax Imcs_delta_abs_cw][ 1 ]. The value of lmcs_delta_cw_prec_minus1 shall be in the range of 0 to
BitDepthY — 2, inclusive.

Imes_delta_abs cw_linear specifies the absolute delta codeword value of one bin of linear mapping.
Imes_delta_sign_cw_linear_flag specifies the sign of the variable ImesDeltaCWLinear as follows:

— Iflmes_delta_sign_cw_linear flag is equal to 0, ImcsDeltaCWLinear is a positive value.

—  Otherwise ( Imcs_delta_sign_cw_linear flag is not equal to 0 ), ImcsDeltaCWLinear is a negative
value.

When Imcs_delta_sign_cw_linear_flag 1s not present, it is inferred to be equal to 0.

The variable OrgCW is derived as follows:

OrgCW =1 << (BitDepthY - log2 Imcs_num_bins)

The variable ImcsDeltaCWLinear is derived as follows:

ImesDeltaCWLinear = (1 — 2 * Imes_delta_sign_cw_linear_flag ) * Imcs_delta_abs_cw_linear
ImesCWLinear = OrgCW + lmesDeltaCW_linear

The variable ScaleCoeffSingle and InvScaleCoeffSingle are derived as follows:

ScaleCoeffSingle = ( ImcsCWLinear * (1 << FP_PREC) + (1 << (Log2(OrgCW)-1))) >>
(Log2(OrgCW))

InvScalcCocffSingle = OrgCW * (1 << FP_PREC) / ImcsCWLincar
The variable ChromaScaleCoeffSingle is derived as follows:

ChromaScaleCoeffSingle = InvScaleCoeffSingle >> (FP_PREC- CSCALE FP PREC)

A7 317 2188 F25HH, 218 2 Q 4 log2 Imes_num_bins_minus4
7 o} A7) ARE 7|Eo g2 HlE9 )57}
2 FH o) 9l ¥RJAEE9] ] Y& ZEE9]
o M=, elsr] W= v AU 7 HIE 9
(37{3%) M /‘11”‘—‘” Oio] S2(BADE AL, A E 5o WIEY e
371 317 189 Ao whEH,
4= V=9 71929 2 12(binary logarithm)E
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[280]
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[282]

[283]

[284]

50

et 7 ok A7 A8 8 A5 Ve s =5 WY Nae 47 Y Fuf
H] E 4 S (BitDepthY) 2] #t7h<12] M 2lel] A& 4

271 3 1890 4], ScaleCoeffSingle= W 3
= 9131, InvScaleCoeffSingle-> @ Fr} Q18| A~ AFA| A A 2 A

e 5
Ak B Fop FYE 2AAY AE B o R of 5 Fol AE o] oG
(ER5) #gol Ad 5= 9l ae] @l Fap ol s A7 AEHE

7|gko 2 B9l Fal AEEo theh (18] 2) fisgo] =3 4= Jlvh
ChromaSclaeCoeffSingle-, 4<% v}&} o], & A 2w} HA| 74 =7 d
We| 2 2] = 5= ). ScaleCoeffSingle, InvScaleCoeffSingle,
ChromaSclaeCoeffSingle-> 212} 3£ 9] = Fnl wlsg QI A Fnl Wl = 2 n}
AATE =AD& A8l AE-E 5 3T}, ScaleCoeffSingle, InvScaleCoeffSingle,

ChromaSclaeCoeffSingle-> 7 B 2 4] .= H1E(16 bins PWL mappings)©ll
e QB o Aas 2l

A7) % 185 A x84, FP_PREC 2 CSCALE_FP_PREC-& H] E A|ZELS 93
A5 4= 9lvh FP_PREC @ CSCALE_FP_PREC-& A & Z U&7} B a1A
&S 4= 9lt}. o & £0], FP_PREC: CSCALE_FP_PRECHX.T} 3/_7414 &e
ATk A oo A, FP_PREC % CSCALE_FP_PRECS W5 11¥ 4* it} t}&

ool A, FP_PREC-Z 15°] a1 12 a1 CSCALE_FP_PREC-Z 11Y 4= 31t}
A gAolHE A1 st W Y T E oo M, th& A &S

LMCS Z =9 = (ImcsCWlinearALL)7} %52 4= 9T}, 1. of o] A]

179] AlEl 2ol whe Al "l A 2| 4o]d AlE 2 8 aEol

Uh2 35 2 Ao et A= A WE 20 o o & et

[3£19]

Imcs_delta_abs _cw_linear specifies the absolute delta codeword value between pivot points
lmcs min_bin_idx and Imes_max_bin_idx +1.

The variable lImcsDeltaCWLinear is derived as follows:
ImcsDeltaCWLinear = (1 — 2 * Imcs_delta_sign_cw_linear_flag ) * Imcs_delta_abs_cw_linear
lmcsCWLinearAll = ImcsDeltaCWLinear + OrgCW * (Imcs_max_bin_idx- lmecs_min _bin_idx+1)
lmecsCWLinearAll specifies the code words belween Imes_min_bin_idx and LmcsMaxBinldx +1.
The variable ScaleCoellSingle and InvScaleCoellSingle are derived as follows:
tmp = ( lmcsCWLinearAll * (1 << FP_PREC) )/(Imcs_max_bin_idx - Imcs_max_bin_idx+1);
ScaleCoellSingle = (lmp + (1 << (Log2(OrgCW) — 1))) >> Log2(OrgCW)

InvScaleCoeftSingle = OrgCW*(Imes_max_bin_idx - Imes_max_bin_idx+1)*(1<<FP_PREC)
/ lmcsCWLinearAll

The variable ChromaScaleCoeffSingle is derived as follows:

ChromaScaleCoeffSingle = InvScaleCoeffSingle >> (FP_PREC- CSCALE FP PREC)

A7 #1958 FA%3H, FP_PREC @ CSCALE_FP_PRECS H|E A|ZE] S 938l
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)
1-

o>

3394 &I
=2 O o 4y

5 4= 9t} FP_PREC ¥ CSCALE_FP_PREC2 A & FU A TL5HA
4= 9lt}. ¢ = Eo], FP_PREC: CSCALE_FP_PRECKE.T} 7 & <=
. o)l A, FP_PREC & CSCALE_FP_PRECS X5 11¥ <= gt} o} &

ol A, FP_PREC-S 150] 3L “12] 3L CSCALE_FP_PRECS 119 4= itk
AF7] #1990 A, Imes_max_bin_idx+= LmcsMaxBinldx &} £ -85 o] AL-&4 4=
21T} Imes_max_bin_idx 2 LmesMaxBinldxi=, &5 3 179 A8 2~ 9]
Imcs_delta_max_bin_idxE 7|¥FOo. 2 =¥ 7 188 Fxste] &d o st
ol e} o], ¥ 19+ 3% 185 Fxste] djald 4= gl

A o] WE T E A Ao A, MY Aol HE Al 1d sk e T
thE o 7F AlobE = vk A E Aol Edle] uul I EE PL, P2+
Ao g Al adHE = ok thg 52 B oA el A3 Aol
RS WA AR AT et A8 A H AIWE 2~ 9] ¢ o & LpERT
[3%20]

O

2
2

Imes_data () { Descriptor
lmes_min_input ue(v)
Imes_max_input ue(v)
Imes_max_mapped ue(v)

[3£21]

Imces_min_input specifies the input value of the 1st pivot point. It has a mapped value of 0.
Imes_max_input is the input valuc of the 2nd pivot point.

Imes_max_mapped is the mapped value at the 2™ pivot points. They may be signaled explicitly using
explo golomb code or fixed length code with length depending on BitDepthy.

ImesCWLinearAll =1mes_max_mapped
The variable ScaleCoeffSingle and InvScaleCoeffSingle are derived as follows:
Rounding = (Imes_max_input- Imes_min_input)>>1

ScaleCoeffSingle = ( ImecsCWLinearAll * (1 << FP_PREC) + Rounding))

/ (Imes_max_input-lmes_min_input);
InvScaleCoeffSingle = (Imcs_max_input- Imcs min_input)*(1<<FP_PREC) / ImcsCWLinearAll

The variable ChromaScaleCoeffSingle is derived as follows:

ChromaScaleCoeffSingle = InvScaleCoeffSingle >> (FP_PREC- CSCALE _FP_PREC)

3202 218 FH2EHHE, A B A 2 4 Imes_min_inputS 7| HFO 2 A1 I H
¥olES 9]¥ gro] &% 4= ar, 18] al A1 ¥ A QA Imes_max_inputS-
7IHko =2 A2 9 ERIEQ] 9 gho] & 5 Aok Al IH ZAE9]
W A2 Aol AAE g2y R Yy Bl &Rl ahd 7 A,
o & 50 0¥ 4= A} A B2 @ A4 Imes_max_mappedE 7| HFO 2 A2 3| Hl

EJAES Y1 H o] EE = ok 5, 209 A EHAE Ve R
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52

ALY A A7 ARE Ve = A9 gl Kol
O

ERE I EEEEINEIE R

o4 © 2 Imes_max_input X Imcs_max mapped—— el gto M Al adeE
F ook thg BES W ghoaA A 2Aolx Bae A dgehis A s
B AW 0] o B e,

[3£22]

Imes_data () { Descriptor
Imcs_min_input ue(v)
Imcs_max_input_delta ue(v)
Imcs_max_mapped_delta ue(v)

[3£23]

Imcs_max_input_delta specifies the difference between the input value of the 2nd pivot point to the
max luma value (1<<bitdepthY)-1, and

Imes_max_input = (1<<bitdepthY)-1 - Imes_max_input_dclta;

Imcs_max_mapped_delta specifies the difference between the mapped value of the 2nd pivot point to
the max luma value (1<<bitdepthY)-1.

ImesCWLincarAll = Imes_max_mapped = (1<<bitdepthY)-1 - Imes_max_mapped_dclta
The variable ScaleCoeffSingle and InvScaleCoeffSingle are derived as follows:
Rounding = (Imcs_max_input- Imcs_min_input)>>1

ScaleCoeffSingle = ( ImecsCWLinearAll * (1 << FP_PREC) + Rounding))
/ (Imcs_max_input-lmcs min_input);

InvScaleCoellSingle = (Imecs_max_inputl- Imes min_input)*(1<<FP_PREC) / ImcsCWLinearAll
The variable ChromaScaleCoeffSingle is derived as follows:
ChromaScaleCoeffSingle = InvScaleCoeffSingle >> (FP_PREC- CSCALE_FP_PREC)

A7) 3238 F2E A, A ¥ 2 2 4 Imes_min_inputs 7| RES 2 A1 AW
FEQIES] ]1Y gho]l =%5= 5 3t} o & £°], Imes_min_input-> 09] 913 ¢
& 7HA 4= It} Imes_max_input_deltat™ A2 W A E ] 1= L3} #H o
Fut Zk(ie., (1<<bitdepthY)-1) 2] z}lo] & LpER 4= Q)
Imcs_max_mapped_deltat= A2 W EAE 9] 97 # gt} -'JEH Tk #hGe.,
(1<<bitdepthY)-1) 2] zFol & e 4= Q1T

Ao A Ao mEY, AR A Aol Hol B dAEE
Z|Hho g Ful oS MEES AT T = 1, Frot B MEES A
A 2 iy, A=t A 27 E o] FaE = vt A 4 3
9 AT 5] 714k QU 2= 1ol A ok (24 4

wm
ﬂJ

P

a2 = = o Ul
ALY S el &2 st I A ALY AE 7 E T o AUt o)+=
e W, A2 YA FE AL G M = vpzkrpA ol th, =, Wl ¢l 2 o
ol &+ ScaleCoeft[i], InvScaleCoeff[i] and ChromaScaleCoeff[i] & 4 4 3}+= GA &
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[299]

[300]

[301]

[302]

2.7 she] AE S o] &3 A2 HAlE 4= ) of 71 A, shute] HE @ A
Mo o] (£9) 1) 7] &7 Ti= el V] &)y
2 A3 = Qlth A oo A, 18] A Tl H

13 290 AEl (T B ABES
% <1802 QA ] 2182 A AR e b A E F Ao
st Jlwro R wEd 5 glu.
[2417)
InvScaleCoeffSingle = OrgCW / ImcsCWLinear
[4=2118)
InvScaleCoeffSingle = OrgCW*(Imes_max_bin_idx - Imcs_max_bin_idx+1)

/ lmecsCWLinearAll

(721191

InvScaleCoeffSingle = (Imcs_max_input - Imcs_min_input )/ ImecsCWLinearAll
T84 172] ImesCWLinear+= AFEFJ 17 2 1825 =54 4= Q). 42802
18 2 192] ImecsCWLinearALL-S A< ¥ 3F 19 W A] 23 5 Ao & s} 2 HH

LEE 5ok A 17 B 1801]/\1 OrgCWi % 8 L 1821 m&E =
o]

g BEE T A BN A Frh AEE (e, T NS AEF)e] B
5 9 A E @RS 4 F ol sk

9= W AaE el = ekl E E 2l
¥ 5 42 82 5o A, FP_PRECS H| E A|Z B2 9] 3
9t} o & S, FP_PRECS 11 3= 15Y = 9t}

1dxY = predSamples[ 1 ][ | >> Log2( OrgCW )

PredMapSamples| i || j | = LmcsPivot] idxY |
+ ( ScaleCoell] 1dxY ] * ( predSamples[ 1 [[j | — InputPivot] 1dxY )+ (1 <<10))>> 11
with 1 = 0.nCurrSw — 1, j=0..nCurrSh — 1

if (PredMapSamples[ 1 ][ j | <= lmes min_input)

PredMapSamples| i ][ j =0
else if (PredMapSamples[1][j | >= Imecs max_input)
PredMapSamples| i |[ j |=Imcs _max_mapped
clse
PredMapSamples| i |[ j | = ( ScaleCoeffSingle * predSamples[i ][]
+ (1 <<(FP_PREC-1)))>>FP_PREC

¥ 3% 7 3 8ol 7Iwkek Ful g Hapol A L= sy H Fat
SH7l g Ad vk =, 224 17 2o @ A E
A& & predSamples|i][j] = FE

&5 PredmAPSamples[i][j]7} =542

d



WO 2020/246790 PCT/KR2020/007191

[303]

[304]

[305]

[306]

[307]

[308]

[309]

7 Atk E 249 idx Y= (EHE) P8 QY am 23 E = 9lar, W Qe A=
o Frat MEES V|IHC R ‘:%% T At
257 A9 2l o] H ¢ XLQ“‘H | & Fap gisgol A L= g H Fat
MEES EE37] A A d 7 ) ol & 91, 1 259 Imes_min_input,
Imes_max_input, Imcs_max mapped ScaleCoeffSingle~> 3% 20 W #] 23 & o] &
stufol o sto] &= 4= It} 3E 259 A, Imes_min_input<predSamples[i][j]<
Imcs_max_inputq] 4-3-0l 8 02X o] Tl (o] F) WMEE
predSamples[i][j|2 7B &8 o242 9= W Fn} (o F
PredmAPSamples[i][j]7F =% < 4 AT} 3% 249} 32 25 {He] Hl W E S8, A8
2] A o] o] A Gof] IE 7]|E LMCSEFH o] #gl7t 9] & g 74 of A
Hold = gl

[ ﬂil

Og S ES Frh AR S T B HEH)0) ol 982 9
AAE A Fk obe) 5814 Fol A, 91 © 24 o] lumaSample- 18] 22 137

ol (A ) Frt B AEY 5 AUk =¥ 22X 9] invSample Q1H] 2
WA AGTAH) Frf 5Y WEA 5 Ao o-E 49, 2219 ¥ invSample”}
TAHE T 5 AEE AAH I S 5 Sk

[7-4120]

invSample = InputPivot| idxYInv | + ( InvScaleCoeff] idxYInv | *
( lumaSample — LmcsPivot] idxYInv | ) +( 1 <<( FP_PREC-1) ) )>> FP_PREC

[-F4]21]
invSample =Imcs_min_input

+ ( InvScaleCoeffSingle * ( lumaSample — Imcs_min_input) + ( 1 << (FP_PREC-1)))
>>FP PREC

kA 208 F xR, oldl A~ jdxInvE AEE ¥ 108 7Hto g R EE S
ATH =, 57812 208 A H T 7 L 8ol 7| Hkek Fnp W] A a}ol A 9B A
W g Ful MEES S0V A8 AU 5 ot 7512 202 F=E 3199}
s A= 4= 9l

[e)
8121 212] Imes_min_input-

G814 212 A3 2 o) 9 9] o) upe Foh glsgol A Qlu] 2 glsg gl S}
}}\q_ )‘Eﬂ-)\] 20J,1r /\Eﬂ-/ﬂ] 21

@ﬂﬂ@ag¢%qz%%ﬂﬂgﬂﬁaﬂ14ﬂaﬂ»1%&554ﬂ
IARE EA 5] g0 Qe 2 ok 1 W S vt @A R 2 A Aol

A}g 5= 3] 22sfo] = Qe 2 Al A7k Al A D 4 ek o whel, o
oh o] 4ol 24w 4 2l ool Tshel, Fvh ) 2 sho] = ol o)
A go] o] &3t 2 of7|H 1= ol @Al AT AR AT 2AAY

N



WO 2020/246790 PCT/KR2020/007191

[310]

[311]

[312]

[313]

55

Aol o] Ab-g-ol] W AA ool ute}, LMCSE el v
SE Ak l2d o gAlols AAE e stste]
45 Abolof| A WA ¥ = b~ MR QIS A3t E
AT} i) 9] 2= 9fo] = Qe 2~ 28 G5 A Aste] T2y QA 2 v
T3he 7 Yt i) ] 2= 9po] 2= Qe 2 A M5 A 7] sk S
= FE3o gy op7| ¥ = ARnt YA FE 2ALH e
O|AN] FAE A AT = YUt iv) Al 1dH e eHE s Fola, g
g Aol o] Hulo|EE Bt A9 7hsetAl & 4 Ut v) 1671 Z27E 9]
FEA A, for TE)7F 2R PH W2 W EEolA FEZEAAYS F Ut 5
£ 0], InvScaleCoeff[i] & =%37] A&l ImesCWIi]ol 2] 3k v} Al AALe] =&
1;1;1_ 7~o] Z,: }\1
= =9 &gk W5 7]Hkgk LMCS7H
J’%E} 047]7\1 4?’“7\1H }}ﬂgo]%}ﬂ‘:q Ma7b 7o 5 A A
d LMCSol| A o] ’l1&¢f 77}

= = =
167 H;czﬂ QE]ML :LF/]J_ 1671 2] W& %‘E—% s ol thel Z e st
T EH AT & A= EU 5T Ao WlEo] Aoty ar e
2740hE] A& A gEo tal w58 Ll E A s Aot

U8 52 & A A oo ih2 LMCS tllo| Efof] ek Al 8]~ g/ =

A e 28 oA 5 o ek,
[3£26]
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Imecs num_bins minus] plus 1 specifies the number of bins. Imes num_bins shall be in the range of 1
and 1<<BitDepthy -1. Imcs num bins or Imes num_bins minus1 may be restricted to multiple of
power of 2, or log of 2 to reduce the number of bits used for signaling.

Imes num_bins = Imcs num_bins minusl + 1

Imes_delta_input cw] i | specifies the delta input value of the ith pivot point relative the previous pivot
point. Ime¢s_delta_input_cw|[1]>=0.

Imes_delta_mapped_cw] 1 | specifies the delta mapped value of the ith pivot point relative the previous
pivot point. Imcs_delta mapped cw[1]>=0

The variable LmcsPivot input| 1 | and LmesPivot mapped[ i | with1=0.. Imcs num bins+1
LmcsPivot input[ 0]=0;
LmesPivot_mapped| 0 ]=0;
for( 1=0; 1 <= Imcs_num_bins; i++) {
LmcsPivot_input] i+ 1 | =LmcsPivot input[ i | +1mcs delta_input cw[ 1 |;
LmcsPivot mapped| i+ 1 | = LmcsPivot mapped| i ]+ Imes delta mapped cw[1];

}

LmesPivot_input| Imes num_bins+1] shall equal to (1 << BitDepthy ) — 1. L.e. sum of all
Imcs delta input cwl 1] shall equal to (1 << BitDepthy ) — 1, therefore the last
Imes_delta mapped_cw[ 1| can be inferred without signaling.

LmcsPivot_mapped| lmcs_ num_bins+1], Le. sum of all Imes_delta_mapped cw|[ 1] shall be not
greater than (1 << BitDepthy ) — 1.
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