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=

AAH7] AIZE) Alolell
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=K

+(H.265

-
R

o], HEVC, H.265) 2 W

= =
=

vt 7 (High Efficiency Video Coding)(HEVC)
—10 -

), &% Ht e FY (Versatile Video Coding)(VVC) s

3}
2

o A4 4
(Cross—component prediction)
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[0043]

[0044]

[0045]

[0046]

[0047]
[0048]

[0049]
[0050]

[0051]

[0052]

[0053]

2S5 10-2025-0008987
wl-ful o ge gl @ Fejold),
1.1 CCLM(Z2 2 FXUE Ay 2d)9] 4

S AaA1717] 98, CCLM(cross-component linear model) <5 &=
NS AFEst] FYg U AT E Frp BEe 7|Z8te] A=20 A

pred.(i,j) =a-rec,'(i,j) + B
(D
prede (i.j) rec,'(i,j)
o] 7] B UelA eS8 Z2u 4ES Yehya = AE g 42 0 B 4
rec;'(i,j)
2: 20] Tjal HUF U] The AEY F ATHE Fop 4TS e, A g4 444
}

of val FAE Cuel ATAE Fob AES ek, i HeelE o % B thed} gol @A 2% Fel
o3k ATgE Frk R Azek AE Apole] 391 9 3k(regression error) & HAdte] FEHLh:

__ NZ(Ln)-c(n))-ZL(n)-TC(n)
- N-Z(L(n)-L(n))-ZL(n)-TL(n)

(2)
=
B = FClnl—a-FL(n)
N
(3)
o]t}
714 Ln)S o AZH (Y 2 4: 2: 0 B 4: 2: 2) B 9824y 2 4: 4: 4) Ad £ I
ol AFAHE Fruk AE, Cn )E 4o 2 dF o AFAdE ZA=n AES YeY, N g2 dA 220}
Y 259 yH| 9 o] FHigle] 7 it Zrh. AR AA] dolA, agla HAE By 39 EF4 4
3, 7l 7 Aol AR HeH o2 AA] doefA, gl AAEoe] ofd 3y EF9 A9, o 11 AAY
ol MEL U #H2 AAY Y 7o AES ZEE WA AB AEY dAr. = 12 M B=d x3d o
A EF 9% L AF% AFAHE AEF9 A9 AES BTt A HA] dddA], o] 4 o} HAis) A
Ab(regression error minimization computation)= 13t A AXk(search operation)iwt oz} tjay X
R Eats) °”ﬂ§"1 TR o D B FE ALte o AgaTt AMREA gerh. R HA] oA, CCLM
dZ Res X3 7 /Y ARl AXWUE Alo]ld] oF& xFe, od& 59 Cr(34 Ae]) HEUEE (b
(FA zo]) HEVERZRH JdFdd. A+A8E A /}live— /\}% E Al CCLM Cb to- Cr &= ] 7&0:] Euﬂ‘ﬂ

(residual domain)e] HLHT}. )AL HE Cr 4
oy (residual )2 F7kste] FEA}:

preds, (i,j) = predc,(i,j) + a - resio?

(4)
resiq ' (i)

o714, = (i, j) Al A

Cb ,ﬂ%%
Q4 at COLN Frh-azeh dZlAs fA% PHoR FEE & Atk 49

(error

23
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[0054]
[0055]

[0056]

[0057]

[0058]

[0059]

[0060]
[0061]

[0062]

[0063]
[0064]

[0065]

[0066]

[0067]

Rec, [2x—1.2y +1| + Rec, [ 2x +1.2y +1] + 4} >>3

ZIHSd 10-2025-0008987

function)®] 7]% a kol i€l &7 H]&(regression cost) & F7Het] =8 ~ALH AS7t o) 2
o] 7]Ezk 9 -0.582 A= Aolr}:

__ N-I(cv(n)-cr(n))-Tco(n)-TCr(n)+1-(—0.5)
— N-Z(cv(n)-cv(n))-Ecb(n)-ECb(n)+4

(5)

714, Ch(n)E ol ATAHE b BES vehla, Cr(n)e o2 A7AE r AZS ey, A& =
(Cb(n) - Cb(n)) >9¢} Zr}. AX- AA] oo A, (CLM Fwb-T=Zn}p o F R dhte] 7129 F=u Yy o
Rrga FrhEL. d3Y FelME AzZu R «oF ReEE A9sEy] 98 A28 P dEd] g RD v
golo] st ¢ F7hdct. (U9 A=2v} HEJES CCLM Frl-T2n} ofF 2= o]9]e] i oF =2 A}
3= A9, Or AXHE o Fe] CCLM Cb-Cr o|Fo] AHg-HT).

oo ofp

—

2 B 22 CCLMY] o
0], g 2d (LM Be=s %j_i‘ﬂ CU’] TU]— }gioﬂ/\i E_EU]— /;E%% 01]%6—]_7] _ﬂgﬁ 6‘]—"\/}—9] }‘\jgg U%% /\]-%—?_5]—
= by MMM E F 7R 2do] S 4 ).

L 25 ol AES F OFoR BRI o HoEg, dA e ol ATFAE Ful MZ Hagtow Ak
B}, Rec'L [x, vl <= UA e = o] MIT o 78 12 BFHEI; Rec'L [x, yl> ThresholdE Zte o] %
AEe OF 287 EE¥EY

{Predc [x,v] = @, X Rec; [x,y] + B, if Rec;[x,y] < Threshold
Pred_[x,y] = a, X Rec,[x,y] + B, if Rec;[x,y] > Threshold

(6)
1.3 CCLMeIA o BEF ZH 4
Q3 AN SolA, 4 ¢ 2 0 Aol Tl Ul A2A ATUE oSS FAs] 99, vl Ae] Fol AE
@ A9 Zaeh pZel deaky, ATAE Fvh 2SS Az Asd 2/ YN e WEY Hojo}
Feh. COLM =X AREH= 7]t o A& dHE g3 gh:
Rec', [x.¥] ={2x Rec; [2x.2y] + 2% Ree, [2x, 2y +1] +
Rec, [2x~1,2y] +Rec, [2x+1.2y] +

oA71A, the TP Sl AZe] Aol gfd Awek WEe Al ) % a0l AT vhsh ol "5
0" 91 WA, AE Bol FYOE WAE AFY U FHo2 HY WEIL MU

2(6)ellA Aold dlAZ<l 6
718 JEE AR

i)

the Y PEE 9 2d LM ZEg) thE 2E (0N BE 2] g

a5 AAL dlelA, Elan LM 2] e, FH s wijk o UM o 5S fld HEd vl e St F
b AEY AE F ddE Agsta ol w ok Aol ASHEAE Y Y QlEaE AE5E &
SATh. L= 3bol mAjE wheh o] MMLM REE 9 o] JHe] AE rbed Fuh v AEW dEHE uea 2k

Rec'; [x.y] =(Rec; [2x.2y]+Rec; [ 2x+1. 2y ]+ 1)>>l "

_12_



[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]
[0076]

[0077]
[0078]
[0079]
[0080]
[0081]
[0082]
[0083]
[0084]
[0085]
[0086]
[0087]

[0088]

[0089]

[0090]

SIHE3D 10-2025-0008987
Rec';[x.¥] =(Rec; [2x+1.2y]+Rec; [ 2x+ 1.2y +1]+]) >>1 ©

Rec'; [1 1] =(Rec; [2x,2__1' +1] + Rec; [2x+]__ 2y +l] +1)>>1 .

0)
Rec',[x.y]=(Rec, [2x,2y| +Rec, [2x,2y+1]+ Rec, [ 2x+1,2y| +Rec, [ 2x+1, 2y +1]+2) >>2
(11)

1.4 o= ¥k (Multi-directional) LM(MDLM)

o] 71& FdL vy We(Multi-directional LM)(MDLM)S A|<Fgtc}. MDLMAlAM = F 74 F7F CCLM =71 A
Aok LM-A, Ay 2 s HE X 4add EA1E vkel ol 9% o] (EE YE o) AMET 7] %3]
=9, LML, o714 AE 29 seln)gs = o4bol] EAE upel o] dZ o] MEZube] y])%dle] f ¥

1.5 322~ HEXJE XAy 29 G443} (Cross—component linear model simplification)

o
N
i
-4
o
rlo
2
ot
i
i)

setle o % pel LIS GmelEe &9 F A el s 44 wgNew
GAG AL AR, T Al EAE(Frist Azrte] AB)(A, B % 5ol HAE wish ol ol% Fvh 4
EAE U Ha D A goldt. o714, 48 29 ey st B ghg Aol we P

YB—YA
XB ~X4

a= and f =y, — ax,

A5 AAL ool A, afl frieell Bagh vl Ak dlskal ofefjel o] Al B A ZER A E:

a=0;

iShift = 16;

int shift =(uilnternalBitDepth > 8) wuilnternalBitDepth - 9: 0;
int add = shift ? 1 <<(shift - 1): 0;

int diff =(MaxLuma— MinLumatadd) >> shift;
if(diff > 0)
{
int div =((MaxChroma— MinChroma) * g_ailMDivTableLow[diff - 1]+32768) >> 16;

a =(((MaxChroma- MinChroma) * g_ailMDivTableHigh[diff - 1]+div+add) >> shift);

b = MinLuma[1] -((a * MinLuma[O0]) >> iShift);

3}, g ailMDivTableLow %
g 16 HE ASFE A3

ol7]A S+ ishiftet A, aE a9t B3, B
g_ailMDivTableHigh+ Z}Z} 515 7§19 AAEZ7F U=
=

A VIM 7389 A%, IZ&Evt d=A(chroma predictor)S 5317 93], Aol v Zo] AL dAxow
IR R3N=

bt A HAd

T 7] ElolEola

o+ F
@,

pred (i, j) = (a' rec,i(i'j)) »>S+ B

_13_



[0091]
[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

SIHS31 10-2025-0008987

°of TEL E Al

[

E S7F &4 A s 2wl dA VIN TRy b
1.6 WCell A CCLMe] o

JEMOl A &F 7o) CCLMS VIM-2.0¢ 4] xjei=) < wk  JEMS] MM-CCLME VIM-2.00)A] sjel=x] k=), MDLM 2 e
3}¥ CCLMe] VIM-3.0°) =H= =] AT},

1.7 JEMOl A 24 %9 B 9

274 %% BA(Local Illumination Compensation)(LIC)2 2ALH Al a9l 2Z Al bE AL&3}o] “3 H7
of that ME mdo| 7)xst}, gl ZF ¥ RZ(inter-mode) %W ¥ FW FY(coding unit)(CU)ol tha)
4390z Bys Ex mAYsAT,
LIC7F Cuell e A-&shd, HA Al 24 ¥ (least square error method)> @Al CUS o]%

O~

(neighbouring sample)®} EH%E}L Ay AZE(reference sample)S AR&3le] dElvg a¢t bE F=
ol AR BHoh AR R, = 320 mAlE uiel o], (U9 AME AIER €(2: 1 AHE AEF) ol A
7 HH 2 HH (reference picture) Wl dig FJAS(AA (U E== AH (U9 2H AHXR(motion
information)ol 2Jsf 2@ )o] ALgHct. IC gEtne e 24 o= Wakel] dis) /fEZ o= Frxal ¥EHr),

z o o
e e

CU7F 2Nx2N W3 R E=(merge mode) 2 2% HW, LIC S22+ W 2o 24 AW E/\]'Q]' FrAFEE WA o w
o] FEoA HAET; 8] oW, LIC Fe17t CUel dis] A& Bl LIC A& o7& YepiTh.

LIC7 Aol dis] &Adst=w, LIC7F CUel HE85EA %5 AAsr] 998 F7F (U @ RD 3<lo]
gtk Cuol tis] LIC7F &A3te 49, SAD 2 SATD i, A 34 24 AN £4 3ka 24 740
sl z+z, FH Al A 2Fo] $(mean-removed sum of absolute diffefference) (MR-SAD) %t o}t} =m}
W3 x}o](absolute Hadamard-transformed difference)® <t A7 F(mean-removed sum) (MR-SATD)®] A}

HE Eol7] Al v AT AAZE JENOl HEHrk. LICE @A A<k s A Apeld] &
735 AA A el vl stE. o3 ke Adsty] S8 dA 9%

A7 QA A, @A Aok A Ao BE s HA
Al R 22 9, LICe @A Ao sl njaAdsten]; 254 oo

<

Aol A= JEMAIA LM E=o] LMS AT A4S tAsts F 4 Uae =9du. A28 332 CCLMo A
2 F3719 5 Folx T g3 T EAU 9

%‘ Hlo]E (Single Instruction Multiple Data)(SIMD) AZEdo] Ao H3tslx e HA
< z7] 98 vurt =Y A

2) % 1020 79 AEel7k 16 WE £4E AFsHs F eS¢ Hlel%(lookup-table)e] EYHHOw, 2K
ROM 2] 27 ALRE Eslo] AAolA HaH e e,

3 HYe IQA 22 AXVE o&& 93 s1te dA|Fel v

A AAE 7w A el Ve T de FEsta, webd o we 29 addst
Foz Hte a9 Aedrt. MAE Z)Eed 71zt A E
EE 7€ 9 e vite 39 B5F BFE PFIAL F

Ardrt. obefell AlgHE JHAE 7= o= Ut

oS of 2 oA, S0 LM WH" JEM HEE VIMNS] LM BE= E OJEMS] MMM EE, 9% o]
ste] 43 wHe fEss 9% L RE§ EFAAT ol AWHA gtk A% o A3
Y 2AE R S AT BEE NSl Ao A% 25 fd e T W
oF. LM-L =& LM-AZF ofd 2E M B=E dit LM B=ea sk,

S

S o % "o A, Shift(x, s)+ Shift(x, s) =(xtoff) > s& A ¥ SignShift(x, s)+= T3 7o)
JolHt),

_14_



[0108]
[0109]

[0110]

[0111]

[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]

[0121]

[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]

[0130]

[0131]

[0132]
[0133]
[0134]
[0135]
[0136]
[0137]

[0138]

ZIHSdl 10-2025-0008987

(x+off)>»s x=20

SignShift(x,s) = {—((—x +off)>»s) x<0

oI7)A, offE 0 EE 27 3 2 Aol

A4 ZZe} BFe] Folsh Uul: 217} He} 2 EAH

6¢ AA Amul BHo) o] 4B o melzth @Al Amw 8%
1

Az ATk Z7 AZ: [x-1, yHH/2-1],
AE stk T AE [x-1, yHl/2],
AF shek AE: [x-1, ytH-1],

E: 9% &4 st Ak S [x-1, y+HH],

F: 9% g sl g F3F S [x-1, yHi+H/2-1],
G: 9% 4 s sl F3F AE: [x-1, y+H+H/2],
[0 % & shet shek Al [x-1, yHiHH-1],

%
%
D 9E AR S0 AE 9% S [xWHi/2-1, y-1],
Z S AE AFB S [xHiH/2, y-11 3
% 9% S AE [xtWi-1, y-1].
o 1. M Ee] FetvlE o B BE F A ol 54 A dE A=nt AECA FEET

a. FEES EG A9 Azel 4o gt e AEY B Fob Ao JER e, fEE 4
4 A5 ol Ae@ Azl 4B g Frh Aol oz,

4: 4 Ay P2
b, o= So], CCIMe) TebuE o 2 BE gou 2E 2(dE So], § =2 mE 3) x| I=up WA
Fr=dr

ii. 9% {A, B, C, D, J, K, L, M}
iii. 91 {4, 1, J, Q)

iv. 1% {A, B, D, I, J, K, M, Q};
v. 912 {A, B, D, F, J, K, M, 0};
vi. 9% {A, B, F, I, J, K, 0, Q};
vii. 915 {A, C, E, I, J, L, N, Q}:

_15_



[0139]
[0140]
[0141]
[0142]
[0143]
[0144]
[0145]
[0146]
[0147]
[0148]
[0149]
[0150]
[0151]
[0152]
[0153]
[0154]
[0155]
[0156]
[0157]
[0158]
[0159]
[0160]
[0161]
[0162]
[0163]
[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
[0172]
[0173]

[0174]

viii. 92 {A, C, G, I, J, L, P, Q)
ix. ?91% {A, C, E, G, J, L, N, P};
x. 912 {A, B, C, D};

xi. 91# {A, B, D, I};

xii. 912 {A, B, D, F};

xiii. 91# {A, C, E, I};

xiv. 91 {A, C, G, I}

xv. 912 {A, C, E, G}

xvi. 1A {J, K, L, M}

xvii. 912 {J, K, M, Q};

xviii. 912 {J, K, M, 0};

xix. 992 {J, K, 0, Q};

xx. 9121 {J, L, N, Q};

xxi. 912 {J, L, P, Q)

xxii. 912 {J, L, N, P};

xxiii. 91% {A, B, C, E, E, F, G, I}

xxiv. 9% {J, K, L, M, N, 0, P, Q};

c. dE 5o, CCLMS] FH&ME o % B vha A9 Azvp AZelA fg.

i.{A, B, C, D, E, F, G I} 2 {J, K, L, M\, N, 0, P, Q} Alo]e] RE %3 & So

(a) 91A] As} J;
(b) $1# BS} K;
(c) 912 € % L:
() 1A D 2 M
(e) 914 ES} N;
() 12 F % 0;
() 914 G % P;

(h) 1214 Q

ii. {A, B, C, D, E, F, G, }ollA] 7}A=

(a) 912l A9} B;
(b) 1A A%} C;
(c) $1A1 A9t D;
(d) $1Al A9k E;
(e) $14] A} F;
(f) 912 A%} G;
(2) #1A1 A I
(h) 121 D ¥ B:

=y

-

el e 94

_16_
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SIHS31 10-2025-0008987

[0175] (i) 9121 D % C;

[0176] (i) 911 E} B;

[0177] (k) #1#] E} C;

[0178] () A 1T 2B

[0179] (m) #1241 T % C;

[0180] () A4 T 2D

[0181] (o) #1411 T % E;

[0182] (p) $1A T % F;

[0183] (@) #1A4 T % G

[0184] iii. {J, K, L, M, N, 0, P, Q }oIlA 7kH 5 Aol te 993

[0185] (a) 912 J&} K;

[0186] (b) $1#] J¢} L;

[0187] () 1A T 2 s

[0188] (d) A T+ N;

[0189] (e) $14 T % 0;

[0190] (f) $1#] I} Ps

[0191] (g) 1A T} Qs

[0192] (h) $1A4 M % K

[0193] (i) $1A M % L

[0194] (i) $1A N = K;

[0195] (k) $12 N % L;

[0196] () 912 Q 2 K

[0197] (m) 9121 Q9 L;

[0198] (n) 121 Q 2 M

[0199] (o) 9121 Q 2 N

[0200] (p) $1A1 Q2t 0;

[0201] () 9121 Q % P;

[0202] (r) 9121 Q 2

[0203] C A eellA, HElE T AT §AE Feb gs 2te A9, o Be A7 FrkR g 5 v,

[0204] d. & B0, AHE 7bed BE A=2v MES NS Ha 2 Hd Fub ghkS Ztol CCLMelA SRR
(two-point method) 2.2 FHuH o« T BE FLdle AL ofyh

[0205] i. K 719 zZ=2Zv AE(E O&3he v AEE " Fv AE) F st amnr gEo] HAM AE
ESET. K= 2, 4, 6 =8 A = Q).

[0206] (a) A& E9, Rec [x, yI7F 1% o] AZ A A x % K =0 ¢ Aot H@A MEo| X3HT}, Rec
[x, y]7} 9% o] AZold y 4 K == 0 1 ALu HA A Eo| x3gr),

[0207] ii. l.a.i ~ L.a.xxivell Gold 54 $Ao U= A=2vF AE 7 A4 HEC LH.

_17_



[0208]

[0209]

[0211]
[0212]

[0213]

[0214]

[0215]
[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0226]

[0227]

[0228]

ZIHS3d 10-2025-0008987

*g. ABE f1A= agHAY A o 5
i dalelA, ojd A7k A HEAE A ARt 850 F3} Fold & gt

ii. shhe] delA, AeE 91X VPS/SPS/PPS/EEtol 2 st/ T1E SIEl/EFY/CTU/CU/PUI A 9F o] Q1=
HERFH fade Aadd 4 5 oo
CAEE F2e MES 2(2) 2 )0 BAE Ha A woz seuE o 2 BE GEa= ¢ Ab

h 5} 2L
|FT. 2(2)92F 2 (3)oA] N& Mg Bz

PoAER @ g aRe AEe F g WNoR veble o 2 B FrEsts o AR

PogdeA, B AEste e o BEel Ae4el 9EF & av

il Hol, 9% W 9F o] RS BT AFT F At AT AX A, D, T %L o] A, 9% o]
S W ALY 5 dE A% 97 A% D7F A9 A% ol% B8 W ASF & At 4% 9% I 2 el
EEEE

ol 2. CCLM R=9f spetnle] AEs WA fed s dgFo she] 55 adste b AMess AT 19
o EE g4 Atk ot Biol aF 1R BAE 54 A9 ARvk A aFdM frEEdth

Mg ay B2 Bom IF 28 FAE 54 #A9 Aaznt AZ OFdAM fFRET. L oy B By e
aFA frEET. 2% New FAE 54 A Aznt AE, HF a B BE (ay, B, ...(ay, By
M fFr=d 5 v

a. st odelA, ax ai, ..., oy HHo®E AAEL BE By, ..., By HLoE ALkFEC

i. 8o oolA, a = SignShift(a+as, 1), B = SignShift(B+8., 1) °|t}.
ii. st oA, a = Shift(atas, 1), B = Shift(B+8., 1) °|t}.

iii. Cay, B Hay, B2 U= HE A9, dE 80 dedhs v A& & FvF A=AR)AA =

2 o2 (P) dodw v ol Aar

CP = SignShift(aq x LR+ ,.Sh)) .,

Cay, BelA 3, a8y

(as, B2)elA CP:SZgﬂShl'ﬁ(% XLR+ﬂ2'S}lz) o]aL  Shlo] Sh2e} x| ¥owl vizin|

HE Ages]l "ol olFalol @), Shl> Sh2® AAela A%er) el AAWEE e o] o)Eaef
aeh:

. @ @ =SignShifi(a,.Sh —Sh,). B, = SignShifi(3.Sh, —Sh,)
HEF AEEE (a,, BolT.

v, @ =Shifi(e,.Sh—Sh,). B = Shift(&.Sh —Sh)
(az, Boeolvt.

o, =a, <<(Sh—Sh,). B, = B, << (Sh—Sh))

e

(¢)
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[0229]
[0230]
[0231]
[0232]
[0233]
[0234]
[0235]

[0236]

[0237]
[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]
[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

ZIHS3d 10-2025-0008987

Boeltt.

b. ZF 1 % L& 29 #Alel gk B2 74 o
i, 2% 10 99X AED, 2F 2 9 T M
i, 2% 19X AE I, a5 20 9% T 2.
iii. 2% 10 91X A2 D, 15 2: A E R 1. 7|4 F 79 2Fo] IN-L = A&},
2N, 2FE 20 9IA N R Q. AA7IA T A ol LA REof ARgET
CED. 714 F /e Z2Fo] LM-L BEo AREFT.

2K, 2F 20 AL R M VA F e Fol L-A e AREE T

iv., T 10 914 T
v. 1E 1 9% A 2B, 18 20 9A
vi. 2% 10 94 7
o 3. €0 ¥ 12 ¥AHE el A=w}

5 ME G L0 2 LU0 LD BAE tlgd Frp A4S gt o] 9
oleti g F A BAL ved ge g

g Her o9 BE A=Y 7 A

€1-C0
- and f =C0—al0
L1-L0
Fo} AZ 9 A=l AT WE AEODit depth) = BL % BCZ FAEG. of FEol U@ s} ool vl
= nee et

= N KR LlO] Lo 25
=(dE =9, . DC BE= %

A2 54 Helsol gl ve At

oz YAET. log2 Qe A Aelel AXE Helste] T

. a=Shift(C1-CO0, Floor(log,(L1- L0)) ..
a = SignShift(C1—-CO0. Floor(log, (L1 - L0))

a = Shift(C1—-CO0, Ceiling(log,(L1- L0)) .

o

a = SignShifi(C1 — CO0, Ceiling(log,(L1— L0))

iii. o 1 e o iis L1-L09 gkl 71x38te] Adg= 4 9l

(a) 42 E9], L1-L0 < To]¥H Example i7} A&, 18x koW Example ii7} AFRHATH. o S0, T

L

oor(log, - + Cening(log, -
Fl g, (L1— L0)) + Ceiling(log,(L1—L0)))/ 2
v Floor (Log, (L1-L0))+2
(b) o Sol, 3x(I1-L0) <2 olw, ¢ i7} AHEE T
o ii7h AHgETH

2 2xFloor(Log,(L1-LO))+1
(L1-L0) <2 o, o i7h AHgE T

o ii7} ARg-ETE.
c. U] dak2 M k]2 FAE st 4 elel&= diAl €.
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[0253]
[0254]

[0255]

[0256]
[0257]
[0258]
[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]
[0266]
[0267]

[0268]

[0269]

[0270]

[0271]
[0272]
[0273]
[0274]
[0275]
[0276]

[0277]

[0278]

[0279]

ZIHSd 10-2025-0008987

VR EAE 29 go|2o 7= o nrl Fouw o)A P 5, 6 T 737 2o Aot}
ii. ¢ "HolEe 7zt dEZE F HE HAF(A= , F=8m®E 16)2 A#st}.

(a) 3he] dol A, M [k-Z] =((1 << $)H0ff)/k, o714 S HAELEE HYste Aot (dE E9f, S = F).
Off= X Alela, o& Eof, 0ff =(k+Z) > 1°|t}. Z+= 1°1E° ,\] e AYsta, o5 €9, 72=1, Z
=8 EE= 7= 3201E}. Hol &g *33= F83F 7] k= k> = 3

.k = Shift(L1-L0, W& F4 HeolES x=335H7] % 712 A}
(a) 3lve] eellA, We BL, V 2 Zo| ¢&3r}.
(b) shte] dloll A, W L1-L09] Fholl= o]&3te},

iv. k7F 59 HolE(k-Z <0 = k72> = V)& Z3|3k= ol F&T 717F obd B as 002

i
i
e
o

v. ),

a=Shift(C1-CO)x M[k-Z].D) .
a = SignShift((C1— C0)x Mk — Z].D)

vi. BgEE (A8 Bol, 41 20 0 B AFY ) Tk ABARAA Azvt AS(P)L Jodd o

oo
A=
e

CP = SignShift(ax LR + [.Sh) .

s B

CP = Shift(ax LR+ 3..Sh)

vii. She 38R FolAY, a¢t BE AXskE ©l AREE= 0, C1, LO, L19] gtol o]&& & gk,

(a) Shi= BL, BC, V, S ¥ Dol ¢]&g 4= i},

(b) D= Shell o]&s 4= S,

viii. V2 EAR 89 delZe Avle 2'sh gom, or]A PE 5, 6, 7 Ei 83 e AFolt)
ek ow, Vi 2-MeR AAE(E Bol, N 03 FY).

ix. a =P/Q(dlE& 50}, Q = L1-L0, P = C1-C0 & t& WAoo 8 frg)gta 7[Hsd, 29 HolE2S AL
3te] a = Shift(P X M [k-Z], D) ¥+ a = SignShift(P X M [k-Z], D), ¢7]A4 k== 54 H 9]
& 3|5k 71(AY =)ol

(a) 3o ofellA, k& k = {(Q FFE A&t QoA F=wt.

(b) 3hte] ool A, ki= 3 k = £(Q, P)¢t 7 Q9F PllA fr=dtt.

(c) shte] dollA, k= 54 W9 [kMin, KMax]olld FadTH. & £, KMin = Z % kMax = V+Zo|t}.
(d) 3hte] dellA, k = Shift(Q, W),

a. W BL, V¥ Zoll 9&T 5 9}

b. W= Q¢ #koll oJ&d & St

c. 3l el A, k7F Shift(Q, ME AXNFHA, as 24 HolEE AH&ste] a =(Shift(P X M [k-Z],
D)) << W ®E o =(SignShift(P X M [k-Z], D)) << Wo.& ALt T},

() Bhtel ool A, ki Qo the gk AHgale] BE PHoR FEdt,

a. & 51, Q<= kMax ¢ " k =Q, @ kMax & ® k = Shift(Q, W) oJtk. & Eof, Wi Shift(Q, W7t
KlaxBoh 24 @7 Wes by 2he o] g Adwd,

ifhid
lo,
©,
[m
i)
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[0280]
[0281]
[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]
[0289]

[0290]

[0291]

[0292]
[0293]

[0294]

[0295]

[0296]

[0297]
[0298]
[0299]
[0300]
[0301]
[0302]

[0303]

[0304]

ZIHSd 10-2025-0008987

b. A& 591, k
c. A& 5°l, k
(f) stke] dlellM, Q < 0o, -Q7F Aldtellq Q& diAlsh= ® ARETh. 18w -a7t SHE
(2) 3hte] ool A, Q7F 00l®, aiz 0 Ei= 139 e 7jRghow dAdn.

Min(kMax, Q).

Max(kMin, Min(kMax, Q)).

(h) 3htel elelAl, Q7 2 E > = 03} o™ o = Shift(P, E) == a = SignShift(P, E)o|t}.

_1

d. LM S EE FE87] 913 2E A4k K HlE el 9lojof dhH, K= 8, 10, 12, 16, 24 T 32 ¢

o zzv AE A o) Ewt,

o
ofr
ol
i
Lo
2
2
>
e
4z
2
=}
o
-
D
(o
i
[
2
Lo
o
2
%
i
=
ui
il
2
=}
o
-
-
=
d
r
2
Lo
o
2

Zq,

Ak MZe](0,0) R Aotz AT, X > y(EE x > = y) X (x, v)9
=2 LM-Lell of3) ol S5E .

c. (x, y) AR A=l wish ML B IM-AS ARSRE 5ol 42 P1 (x, v) R P2 (x, y)2 FAEGIL 7H
star, 29 ts HF A5 P (x, P (x, y) B P2 (x, O 7t FAZ Adtdn.

1. P(x, y) = wl = P1(x, y)+w2 * P2(x, y)

(a) wltw2

1.

ii. P(x, y) =(wl = P1(x, y)+w2 * P2(x, y)+Offset) >> shift, o]7]4] QT AL 0 L& 1 «<(shift-1) 9 F
lar, shift= 1, 2, 3 ...3 & Ao},

(a) wltw2 = 1 << shift.

iii. P(x, y) =(wl = P1(x, y)+((1 << shift) -wl) * P2(x, y)+Offset) >> shift, 7|4 LZA 0 =1
<<(shift-1) ¢ 4 9ar, shift= 1, 2, 3 ...3 £ GFolu.

iv. wl 2 w2 A (x, ol 9&T 5 gt

(a) dZ B9, x <y ol wl > w2(AE B0, wl =3, w2 =1,

(b) g2 5o, x>y o] wl <w2(e] & E0], wl =1, w2 = 3)o]xL
(¢) dZ B9, x ==y ol wl = w2(dllE E9], wl = 2, w2 = 2)°]aL

(d) dE 59, x <y ¢ i yx7} S7ksd wl - w27} S7ksfaL,

(e) & &°, x>y ¢ Wl xy7} S7kekH w2 - wieo] 743t}

of 5. o] AME(AZEv AE 2 U AMEF 9 F dE USste Frot AE X)) N Igo2 28y e

Aol Aerdrt. k HAl 2F(k =0, 1, ... , N-Doll gt Hj Fr} 33 HA& Fo 3 Maxlk 2 Minlk®

FAIH 3 g&sle T =vp 32 ZH2F MaxCk 2 MinCk® FA|F T},

a. 39 dollA, MaxL-& MaxL = f1(MaxLSO, MaxLS1, ... , MaxLSm); MaxCi:= MaxC = f2(MaxCSO, MaxCS1,
, MaxCSm); MinL-2 MinL = f3(MinLSO, MinLS1, ... , MinLSm), MinC+= MinC = f3(MinCSO, MinCS1, ... ,

MinCSm) & AAETH, 1, 2, 3 2 f4= Shgeoltd, & A W28 g3 28 8 #Ee AFgste] a9 BE
gt}
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[0305]
[0306]
[0307]
[0308]
[0309]
[0310]

[0311]

[0312]
[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]
[0326]

[0327]

[0328]

ZIHS3d 10-2025-0008987

MaxC — MinC
MaxL — MinL

i, shue delA, f1, f2, {3, {4 BF Htst g5 JepA.
ii. SO, SI, ... Sm& a$ BE AXtste d AMEEE AEE 259 Y=ot
(1) d& E°], S0=0, S1 =1, ... Sm=N-1¥ && BE TF0] AR}

(2) 92 E9, m=1, SO =0, S1 = N-17 Z& F /¢ 28o] A&},

(3) & Ee}, BE aFe] AHEHE R o, 8 Hol m <N-1, S0 =0, S1=2, 83 =4, ...t

b. shtbe] delA], 9% ol A AE(HEe= vhe AEH @ AEH)S e 2w5o® ERE 7 AL EF
o] 1% o 9 AL (EE b MEY @ AE)S e 1FoE EFE 7 AU

c. el oellA, ME(EE e AEY ® AE)S AR T FHud wep EREC.

i.dE 5, MES 7 AEeR ¥Fd otk

(D #1F ol #AxE (x, y7F d= AZ9] 45, x @ P =Qold &7 S0e.2 EF¥W, 7|4 Pek Q= Aol
I, dF B P=2,Q=1,P=2,Q=0%EEP=4,Q=0; 2¥8X god, IF S1¥ BFIH,

b P = Qo 155 S0o= EFHM, o714 Pet Q= Aol

(2) 9% Dol A (x, v)7F A= AFS 45, v 4
Q=0%EEP=4,Q=0; 18 o, 1§ S1= FHHAT.

i, oE 59, P=2,Q=1,P=2,

(3) MaxC 2 MaxLs 37] 93l S0 22 sk 2529 AE v AFSHTE. o & E9], MaxL = MaxLSO 2 MaxC =
MaxCS0©] t}.

d. Bl oA, ol WE(EE the AEY H AZ)o) AVW N 1O RS o AgHh,

e. 1% F(dE 5o, N) B/Ee Adgd a5 dEs B/EE 4

Zehol 2 FH /el 15 ST /LCU/LCU/CUCl A ] AgoluAy Alads 2 < %EP.

f.shbel oA, 7 gl g AES HEsE PHe o] B2l He4d 9FT 5 Yk,

—n
—
~
—
[\l
~
—
w
~
—
e~
v
O
w2
e
w2
~
-
]
w2
~
=5
-
w2
~
i)
R
)
iy
~

i. odE 59, MaxL0/MaxCO 2 MinLO/MinC0S $1x] A9} Dol 2S 4
A<
T

1375 MaxL1/MaxCl 2 MinL1/MinCl< ]
EAR=LE G P B S = < %5’5 2 Héﬁ O]T 558 BT AEE = 74

39 MaxL =(MaxLO+MaxL1)/2, MaxC

ii. dE &°] MaxL/MaxC % MinL/MinC= €% o] &5 ®F AR = Sl 45 91A A} Dol A3 Z=t.

() AYFe2, AR X TAE HEY ¢ B AR o P YR /BUR FUHA AR A8 2
of

o] ¢« =0 % B =1 <<(bitDepth -1)°]aL,

iii. dE& 501, 9% o] &5 v AMEE 5 = 4 MaxL/MaxC % MinL/MinCE 914 J 9 Ml A] A4 2=
=

(D gty oz, % o] E55 AT  le 4% o 3 BE dF 71847 sdsiA dAd. 48 =
o] a =0 % B =1<<(bithepth -1)°]aL, 7|4 bitDeptht A Zv} WZ2] HE A %t},

g. she] dlelA, 7 aFel ik AES AdEste e E59 YH| 9 ol oEd Qv

h. spute] el A, zb 5ol gk BEe Al

i, atel deld A4 2 vl gt
= o}]\

Yal g BE AE2 A2 2ol

)
P,E
rlr
ok
e
o
2
=}
=
9,
o,
i
]
4
30,
o

o 6. IM-L 2 LM-A BE HE off A8 Wy @A 559 F() R xol(Del &g & es AL

o}
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[0329]
[0330]

[0331]

[0332]

[0333]

[0334]
[0335]

[0336]

[0337]

[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

ZIHSd 10-2025-0008987

(a) dE 5o, > K X Hol¥ LM-L& A8 + glrk. ol & 50, K = 2.
(b) d& 5 B> K X Wold LM-AE A8&% + gltk. <& &9, K = 2.
%3

(0) UL 2 LIFA % shis 488 & gl
A goto} gt

d 7. CCLM RE7F AEE =R oRE Yehes Ze17

= F AsE Bdt. SYaE =39 A}
AHEEE ZIHAEE & 8o EAJE uiel Po] dF Au o] BFo| (LM EE=g H&3t=A oo o&dd
2~ 0]
T

(a) 3hte] ofollA], $1% At o] EFo] ((LM BREE A&t Al AY2EVL ALEHIL; 9% At o] &
a
[

Fo] (CLM B=E A 431X b AHgE Tt
(b) A2, 9% A o] B5S AL F gl A9 (LM REg H834] P 2oz s
(0) dEll2, 9% A o] 555 AT F glE 49 LN =85 A83 Zlo= hFer)

PN
T
(@) shvbel alolAl, 9% g9 o] BZo] ¥ =Y HA e A% (M BES 4§34 2E oz T

() Aoz, A% Ju ol% BFo] vh ;Y 51X & AP (N B 443 A0 47U}
A8 DN RN BEo) BA EE ms gui AfsdA ANs/BA/AA /BN B/ ESH BRow

RIEL
% B2o BE Auol 9% F gtk

A 29 ",

(d) BiotH oz, A 829 9% o BFo] AMg 7Fs8lal non-LM(e]E Eo], DN X EE LN A28 o
2 WF oS Br)or 39 @ A9 WA M EEe gA7F 29 dd

(e) shte] ellell A, =49 FA= SPS/VPS/PPS/= A v /&t~ &lv /et 15 &6l /LCU/LCU/CUAN A AL

PN
a9 =2 5 9l

o 9. 7] delA, WE(EE o AZE 1 AZ)S = 60 BAIE vk} o] o] AE 9% 2k E= 2xl
o]
AN

=
A% ol AE WA Wol ANT 5

(a) LM 2= HE= LD BEoAE o] A& RecC [x-1, y+d]& AHEE 5 dow, o714 de= [T, S19 WY
of g}, T+ 0XRY 2, S& 2H-1R & 4 33, o 5o, T=-4 % S =30 °oJt}. th& dollA], T = 0,
S = max(2H, WHoJt}b, T th2 oA, T =0 % S = 4Ho]t}.

(b) LM RE EEE LN-A REAE o] AEZ RecC [xtd, y]E AT F 9dom, o714 d&= [T, S] WYl
Atk T oxh 2ZHe 4= 3 SE 2-18T F & Ju}h. & B9, T=-4 £ S =3We|th. t& dolH=T =
0, S = max(2W, WHH)o|th. T T} doA, T =0 % S = 4Wo|r}.

ol 10. shbe] delA, Amel ol AE R ae] dgahs Ful B AFY @ 5 AL A4 o 1-
7ol AANE vish o] M9 =9 WelrE o W BE fEs] Aol e BEY vk @A) Azel B2 U

vk ol 7k Wek Hepar 7R et
(a) atke] efellA, v WEFS FPTA o 2 PH2 W % Holl =T 5 9l

(b) bl dlold, A4l B2 dolgl: wvHE

[e]
4
& 9% S fEske U ASHE ol% AEe] £ U AEY oA

(c) shtel dell A, W7k Hep e

=)
[
fit
=)
o
Yo
2
i
ME,
M
9,
=
olo
QL
rir
4t
i)
2
i
v
Mo
)
i
o
il
4>
b
oo
rlo



[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]
[0358]

[0359]

[0360]

[0361]

[0362]
[0363]
[0364]
[0365]
[0366]
[0367]
[0368]

[0369]

[0370]

[0371]
[0372]

[0373]
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ot dl ARgET

j
£ Azt AFe A9 6 Sol, R [0, 0lo] @4 259 9% v etk Zbgahe, R,
1

o
:—*
=
*
mm
~
=
rlr
=
rlr
S N
9,
Py
D
N
N
2
i)
i)
9,
o
HE,
o)
il
o
ki
Q‘L
rlr
knj
~
>
oo
ot}
£ 2o

() bl oA, W > 1 & A%, @A B2 9% Azv} o] 4F L 1
4 5 9g)el v AEY A,

(G shvbel oold, 2t Wi Zzeh BN shpe] mzel Aol Hwslel o W BE RFESE U
AgAd, e ame AEe A7, dF 5ol R [0, 0lo] @A B=el A% 4w 3

A, R K+ WH, -11%, K2 004 H-17b4, A%se] o ¥ B8 fEshs u A,

(i) = 0% % 6old 912 D 2 915 NS ALgete] o ¥ BB FE o A0EE AZ LW >H A g 54

Hi e AEPY dE welEt,

o 11, o3k the AEY f/99 ATHE A3 9/EE e A3Y f/99 AT AEe 48 29
2~ hya

-8 AXIE o5
o)
b

=
2 A2 (cross—color component prediction process)o] AF-&

(a) "gAd A" I8y AE g - A4

(b) "AAE A" doe] Ay Ags AL+ v

() a B B&E a7l fla C1, €0, L1 B Lo& ZAitslr] flsf o2 o] ME(a=vt A& 3 o] st

= T Al 2 S Awsks Aol AgE, oE 501, a =(C1-C0)/(L1-L0) R B = C0-al0 oIt

(@) atube] dlellA, Lx1, Lx2, ... , LxS& ZAIE S o] Fup ME(che AEY 9 F d5)3 x1, (x2,
oL CxSE BEAE digshs AZn AEe] 0 R L0 R TE fEste o AEEa, 2 Lyl, Ly2, ..., LyT

2 3AE ol Frk AE (G Y 2 )9 Ovl, vz, ..., TR BA1E WEske AR A

et ol €1 2 112 fEsh: 8 AgHth:

(i) CO = fo(Cx1, Cx2, ..., CxS), LO = f1(Lx1, Lx2, ..., LxS), Cl1 = f2(Cyl, Cy2, ..., CyD), L1 =
f4(Lyl, Ly2, ..., LyD). f0, f1, f2 9 {3& RE go|t},

(ii) 3htel oelA, {0 f13 5A3}).
(iii) shtel dolA, f2& £33 FL3I},
(iv) 3o ool A, f0 f1 2 £3& FU3}}.

1. dE 59, 235 2% H73 o).

(v) &fute] delA, S= T9 2.

1oahdel elolA, {x1, x2, ..., xS} RES {1, y2, ..., v} A} 5L

(vi) shpel ool A, Lxl, Lx2, ... . LxSE S0k A2 259 713 2e s Fvh AEe dedd,

1 ol So, Fo} AZ 25 (0N A8 AEEE fRa7] A8 VN304 AFREE BE oS ATS
3s}

2. 92 So], Fu} AZ JES M A8 S HE G557 98] VIN-3.0004 AFEEE R o]g MIZS
A AN

a. A& =°, Frk AE IHF2 = 2-50] =AlE kel o] sp o] AlEe ESIH
(vii) auo] ololA Lyl, Ly2, ..., LyS= Frk A& 2% 5 7P 2 S Frk A2 Ad9dd.

501, ok AlE 2H2 CCM AE s EE fri=shy] flal] VIN-3.0014 A8 BE o

Yo
2
il =}
filo

B
%

e 2
o
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[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]
[0386]
[0387]

[0388]

[0389]

[0390]
[0391]
[0392]
[0393]
[0394]
[0395]

[0396]
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s

ColE B, Bk S 2EE M AE AR HE FE8k7] S8 VIN-3. 0014 AFS-H

o 12, FoR o]% W the AEY B o]% AT AEAA P 2 ol% EE g ASY § o]% AZd
(e}

71Z3e] U o] i U MEY ¥ ol MES AHdl= Aol AotEn

(a) 3hte] oellA, 71 2 ol i u MEY H o] MIol YA (x0, yO)ol xS yeldet, o
h&(x0-d1, y0), (x0, y0-d2), (x0+d3, y0), (x0, yO+d4d) o] MZ S Algsle] 2 AT S A3 4= 9]
o A4 {dl, d2, d3, d4}= HA(x0, y0)o g&ET 4= U}, oAE 5o, (x0, y0)o] Al EFol o} Jo
W dl = d3 = 103 d2 = d4 = 0°]t}. (x0, y0)o] AA B=wr} =ow dl =d3 =0 2 d2 = d4 = 19]5}.

(b) 3te) oollA, 714 ZHe o] e e AZH H o] AZo] A (x1l, yDol HXeS vepg., o9
the(x1-d1, yl1), (x1, y1-d2), (x1+d3, yl1), (x1, y1+d4) FYo AES AFESY e AES A9 = 9
ok A4 {dl, d2, d3, d4}= A (x1, yDoll &g = . A5 59, (x1, yD)o] Al & o} Ao
™ dl = d3 = 10|32 d2 = d4 = 0°|t}. (x1, yl)o] &A E2rr} Yo 9om dl =d3 =0 2 d2 = d4 =

1o]t}.

(¢) 3ol delA, 9% MZL slye] Ay HAIXUE(AS B9, Fr Ay HEUE) A
CCLM/AR2 Ay HEIYVE ZzA 2o AMSHE AT A2 A8 AXUE UlSsts Fxo

[e)]

%

(d) FAHSE RS Agsle] b g8 AZS 28 5 o).

_l 13: A7) ool Fulel A=uprl AgE 4= Qo). Yekdoew, ol Ay AXUEE HQ Ay FIUE
(& 5°], ®e= dAd F i, A=v Fe] AXUEE F5 42 AXUE(AE 59, B £E= Rz o

Al 5
of 14. ARvF ME(R/EE Y&t

=

=

(a) dAHoz, 9% 4 EE P A%
T

i QE® 9% @ i A% ofy) o] AL§ AFsEA o} e
o WEe] HgAel GEY & Ak, E 10& E2ol YT 9% A/F A%/L2FH Y I%/A% oby A9

() Wietdom, 3 WA o8% Ju AFT 9/EE 3 WA 9% okl 4B 8T 5 b o el gol
k1

() HloHom, wa 8% Aol oJEd F itk

() Herdom, @A) AZPH(R/EE Foh) BB Eat o] Aold] W& 9FT & vt

(ii) dlebdom, & 9/me ol7l ks ger R (B Sol, K = 2)o J4£% & Uvh

(@) shhel dlold, @A BEZL Awr L BE Q) 49, Azeh AE(L/EE B 4EG S0 0 4EY
54 ghe Frh AE)S Aes] A8 thedt e $ol H8E 5 Ak

1. (x-1, y), (x, y-D, (x-1, ytH-1) Z(x#W-1, y-1)

2. (x1, v), (x, y-1), (x-1, yHH-H/W -1) H(xtW-1, y-1). & 5] W} Rt & o,
3. (x-1, v), (x, y-1), (x=1, yHH -1) ZE(xW-W/H-1, y-1). <& 5°f H7} Wht} =S o,
4. (x-1, y), (x, y-1), (x-1, y+H - max(1, H/W)) R (x+W- max(1, W/H), y-1).

(ii) 91% Pt 7heatd 9% PelAnt AES At

L. dE 5o, 9% o ul Aef AEo] Aed &+ 9lr}.

2. 8 Eol, ¥ A9 AEol Hud 5 qnh.
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[0397]

[0398]
[0399]
[0400]
[0401]
[0402]
[0403]
[0404]
[0405]
[0406]
[0407]

[0408]

[0409]
[0410]
[0411]
[0412]
[0413]
[0414]
[0415]
[0416]
[0417]
[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]
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AE AE gge vl /sold oW & Atk o Sol, > 2 A u v o] AFe] AuEm =2
2H
=4

AgE AES ts fAd s F AH(@A E59 4% Ad #x7F (x, y)Ekal 7H):
a. (x, y-1), (xtW/4, y-1), (x+2 * W/4, y-1), (x#3 = W/4, y - 1)
b. (x, y-1), (xtW/4, y-1), (x+3 * W/4, y - 1), (xt¥-1, y -1)
c. (x, y-1), (xt(2W)/4, y-1), (x+2 =(2W)/4, y-1), (x+3 *=(2W)/4, y - 1).
A E Eol, LEF AT 45 AEE F dAY A HA 2E2F A HES AEE ¢ e Aol
d. (x, y-1), (x+(2W)/4, y-1), (x+3 *(2W)/4, y - 1), (x+(2W) -1, y -1 ).

A Hol, LEZ 49 do| AF H5T W E A WA LEF P9 WFo| A§ HsT u.

W2 Yul/zoldll oEd 5= Qv dE o], B> 2 4 W o] Ao dEe] dEEa H=2 o

a. (x-1, y), (x -1, ytH/4), (x -1, y+2 = H/4), (x -1, y+3 * H/4)

b. (x-1, y), (x-1, y+2 = H/4), (x -1, y+3 = H/4), (x -1, y+H-1)

c. (x-1, y), (x -1, yt(2H)/4), (x -1, y+2 =(2H)/4), (x -1, y+3 =(2H)/4).

So], 9% ofgff Fo] ARG 7t w e A WA 4% ofy HEo] AHE JHeE .

d. (x-1, y), (x-1, yt2 =(2)/4), (x -1, y+3 =(2)/4), (x -1, y+(2H)- 1).

o]

it

i

% ol, 9% ofdl Pol AL§ FFsHIAL A WA 9% obd] AFe] S 5T W,
(iv) 7] ol ol Aol AF % F e A9 5 o

() shbel clolAl, |Al REZ LA B2 Q1 A5, o 11 () (D)ol whel AFS A9e 5 9]

(1) shbel dol A, |Al REZ L B2 Q1 A9, o 11 () (il wheh A% A9 5 9l

() Fvh AEn AB(AE Sof, Auw Amnl g1xe] wehe T sl aFom aFHE 5 Qo shis
BE AER AE F b 2 g b A g2 Y, BE aFe Uud BE 4% fed

() % A 289 £ S A e F 4 A4 A goz FFs B F A 2 F A2@e L
sehle g FEs] @ F A gAdA Aagtom Bas du.

(i) Aug il Ao #E @ Qe 5, F A 2 AE gol Bish Ha, T A4S A4S AF ghol s
Hu, Wit gol LN SevEE Gus] 98 F A PAe ud dHow g,

ol 15. 47) dlolx Feish Amulrt Askd 5 Qirh. ekHom, Fob de] FEUEE W Ae AEJE
(o 5o, Qo oAE & 95, 220 A AXUEE £5 28 AXUE(E 50|, B £ DR 1

i O
Ad % ok,

o 16. AL 917 03 G HAE) L WA SE EAP)0] Tzl 92 ol A=l BE(L/EE T
& AEY 2 5 At 9sshe Tk A Ause o] AdEn. A FsE A% ok We Ag 7}
58 Ut Wb by s,

a. Sl eloA, W A4 BEe] Uulz 448 & 9

b. atukel oollA, Wi (A =59 L« Yahz AA4" 5 3len, o714 L2 A5 greldt.



[0426]

[0427]

[0428]

[0429]
[0430]

[0431]

[0432]

[0433]

[0434]
[0435]
[0436]
[0437]
[0438]
[0439]
[0440]
[0441]
[0442]

[0443]

[0444]
[0445]
[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]
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c. Shbel A, 9% BEu 9% BEo] BE A b5E W e A4 229 Uulz 449 5 Ak
ioUeoR, 9% BES ASE S gt A%, W (WA 229 Lx v 448 £ Ak o714 Le
4% gholtt,

ahuel ololA, Le $3 A4 259 Aggel d£E 4 . tdown, LS A% 4R AZ o)
Al slea sl
d. o) eel A, Wi

ishel delA, e @A) Bmol LN mER 29 H 49, @4 259 oz 444 & v

|
K
ol
it
t
r
-
Lo
i
]
¥
b
v

ii. W= (84 E59 L« Yuh= A4dd 5 o, q7)4 dA EZo] LA R=E2 39 H 4A$ L2 45

koltt.

(a) L& 9822 40 259 7ha4d 92 + Arh. dedon, Le 9% dd A shte agel &

& 5 U

e. AA 59 A% A #FAE7F (x0, yo)olghal sk, 9% o] HE YA (x0F+K X S, y0o-1)ellA K =
1,2 kMax7} e d ot

f. el ool A, F = W/Polth. P AFeo|t}.

i, s 5o P =2iolth. o714 Qe 1 e 29 22 Aol
ii. erdg o= F = W/Ptoffset.

g. 3ol ool A, S = W/Qeltt. Q& Aoltt.

i, e 501 Q= 2jolth. o7]A j= 1 E 29F &2 HGoln.
h. atute] el A, F = S/ReIth. R AF=o]t}.

i, dE S0 R =molth. 7] ne 1 EE 29} 2L Ao,
i. 3ol eelM, S = F/zelt}. 7 ASelt),

i. o2 So] 7 = 2no|t}. 7]
io kMax B/EEEF Sl/HEE S B/EE QAL A4 E59] dF RE(dE 50, LM, LA B LDl of&

=1 =
IR\
k. kMax %/%E= F 2/x= S o

/
I, KMax 2/%s F 9/EE § 2/ QT He oS ML sgAd & & 9l
/

m. kMax 2/%E F 2/%E S 2/5EE 2 IAL o o&s 4= ).
n. o= o], kMax = 1, F = W/4, S = W/2, offset = 0o]t}. stz oz A EZo] LN =W H A 4AA

g
of FAFlaL, A% 3 9% o AEL BT ALY & gl LW
i &

ol
i,
ox
o
e
o2l

0. dE E9], kMax = 3,

of SR, 9% o] 43

proz, @A BSo| Ly =

Wy ™
=
>~
>
ofo
i)
¥
%0
k]
)
=
Vv
|
=~
o
I

p. & E°l, kMax = 3, F = W/8, S = W4, =4 = oo|t}. tetd ez, A4 BFo] LA IY S § > =
dolwd AAo] s},

q. & 5°1, kMax = 1, F =0, S =1, 34 = 0oft}. thekd o=, 7} 29} gow dAo] Fqhwr}.

o 17. Al 9% L= A Zh(FZ AE) 2 oA H(SE A E)d 7]
A2 2 F JdE dges Fol AZ)S AEss Ao] Akdn, A}
2 7143
a. e dolA, e dA E59 Folz 4" 4+ Q.

=

b. atukel oollA, He (A =59 L+ o)z A" 5 3lem, o714 L2 A5 greld.
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[0454]

[0455]

[0456]

[0457]

[0458]

[0459]
[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]
[0467]
[0468]
[0469]
[0470]
[0471]
[0472]
[0473]
[0474]

[0475]

[0476]
[0477]
[0478]

[0479]

[0480]
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c. Shbel oA, 9% BE A% BEo| BE AMG F5E 3

o
o
i dgtdow, 9% 555 A8E F jle 49, BE (84 E59 L+ Foh® AAT F vk, o474 LS

Q% gholth,

&S A=}
He A4 B5e) Bolz 44 @ 5 9

T

)
L
o
2
>
2
-

lo
o,
BN
o
)
e
S
lo
N
oo
oX,
29
lo
i

ok

)
%0,
)
rO
o
o
ft
c
rlo
o,
BN
o
)

2

[
o
=
lo

Fiiae B

uvne 4493 5 o,
9

(a) bl el A,
3 W Awec,

fi. UHOR, BT QEE 9% o BIL A4EF 5 Yt AP, BB (AA B9 Fol+dA] B9
[e]

BN
o
Yo
2
I
tlo
>,
oo
ok
4

0
rlr
oM,
o
—
0
==
td
[
SE,
-
=
i
[
2
=
%
fo
B
o,
Yo
e
i
oft
ilics

d. shtel elelA, B =Y @ med oE2d 5 o,
i el dolA, HE @Al BEo] LN 2ER 29 Hy @4 289 oz 449 4 v

i, W= (A E59 L+ moh)& A4dd 4 o, 974 dA EZo] N-L R=2 39 ¥ 4 L2 45

gkoltt.

(a) L& 9% ofe] 25 784e] &g & drk. tobgoz, L2 9% ok AE shle) sayel d=g
2= o)
LS

Fol+dA E5el U

S
=
rO
»
o
u
1,
o
=
o,
I®
o,
&
o,
Yo
7
I
tlo
>
oo
sk
-
X0
rlr
o
o
=
il
o
2
8
S
o
ity

o) Bhbel alolAl, 912 ol% AT AET 5 gl A9, L BE 9 L ZEo) Y] BAT ¥ 9 ol

(x0, yo)elgtar 7kgskd K = 0, 1, 2, ... kMax 1 $IX(x0-1, yO+F+K X

i. dlE 50], P=2iclth. 7|4 i 1 EE 29 22 AFoltt,
ii. oiots o= F = H/P+offseto|t},

g. skl eellA, S = H/Qolt. Q& Rolt),

i. & Bo], Q= 2jolt}. 7|4 ji= 1 Ei= 29 & H5olr}.
h. 8ube] ejellA, F = S/RoJt}h. R H=o|t},

i. d& So], R = 2mo|t}. 74 ne 1 &= 29 e Ao},
i. 3ol oollA, S = F/zelt}. 7 Aol
i, dg 5o, Z =20tk 7|4 n& 1 &

[ S—
Do
S
e
flo
ol
=¥
o
v

j. kMax 2/EEF 2/EE S 2/EE LA A E59 oF BE(dE 50, LM, LM-A =& LML) o&
sk 4= Q).

k. Klax 3/mEE P 9/EE S 9/EE 0XAe A4 259 Uu] 2/EE Folo] JEF & v,

/
L Kax 9/EE F R/EE S 9/EE omAe jol =@ 4 9},
m. kMax 2/mE= F /= § 9/

AN
EE 0XAE o 4B A JET F Ut
=
-

n. & 59, kMax = 1,

F = H/2, offset = 0°o]¢}. &
P 4 9 AFK o] AME

S
= S >~
B AMSY 93, 2

o. & 59, kMax F
o] I YF ol AL T AFEE 4 93, ¥ > = 4ol

1l
w
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[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

[0488]
[0489]
[0490]
[0491]
[0492]
[0493]
[0494]
[0495]
[0496]
[0497]
[0498]
[0499]
[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]
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p. dl& B°l, kMax = 3, F = H/8, S = 1/4, 224 = 0o]t}. tletd oz, A4 EFe] IN-L =9 =i | > =
4ol Aol A

q. dE B9, H7} 29F oW kMax = 1, F=0, S =1, offset = 0°|t}.

o 18: A% wel vl fEar] Aa F o) wE o ) o Ameh AE(L/EE e 4FY B 5
Sl Bgsh Frh AE)e] AEE s slo] Agke,

dlo A, maxY/maxC % minY/minC+

1 F ool ws ] ) olg Azel AB(L/EE b 4EY B 5
gk Frh AZ)H FEE B, T = £

A e Agsel A% 2Y devEE fEs

b. Bhtel elol A, maxV/maxC L minV/minCE FEa7] 98 F Al ol% Amel WE(R/wE e 4T 1
o dgshs Tl AZ)ol AUHY, niny: o A4S Fek AF oz MAYIL minCE: ogehs Azn)
MEZ o)tk maxy: o 2 Fub AT o AYEI naxCE heeks A= A2 gold

c. 3ol ool A, maxY/maxC E minY/minCE F=3}7] 98 4l 719 o] A =n} AZ
T AE UsstE Fuk AE)e] deEY Ful AE E gSstE A2 A5 oo
ool G0 ¥ Gl Z}7 7 Jle Fvh A& dlSste Fuf AES xgheit.
iU e Ful MZI sk A=ul AZo] SO, S1, S2, S3E HAIH O] rhi sFAEHH, £Ale] A#glo]
T OFSRE Y oAb, dF 9

(a) GO = {SO, S1}, G1 = {S2, S3};

(b) GO = {S1, SO}, G1 = {S3, S2};
(c) GO = {S0, S2}, G1 = {S1, S3};
(d) GO = {S2, SO}, G1 = {S3, S1};
(e) GO = {S1, S2}, G1 = {SO, S3};
(f) GO = {S2, S1}, G1 = {S3, SO};
(g) GO = {SO, S3}, G1 = {S1, S2};
(h) GO = {S3, SO}, G1 = {S2, S1};
(i) GO = {S1, S3}, G1 = {SO, S2};
(j) GO = {S3, S1}, G1 = {S2, SO};
(k) GO = {S3, S2}, G1 = {SO, S1};
(1) GO = {S2, S3}, G1 = {S1, SO};
(m) GO} G1& Mz wghd 5 g,

fi. kel olelA, o (019 ek AE gk Go [11e] wlwsla, wek 6o [019] Frh AE ghel Go [1]9] v
BE guch 29, Toh A3} o) o g azw} WEL G0 [01€ GO [1]9] WEH} magc),

(a) P42, GO [0]9] vk W o] GO [1]9] vk W grark =/ gow, Fok 4F 9 6o [0]9]
e a=el ABE o (119 BB waH.

() Hlers ez, G0 [0]8) Fob 4E gl Go [1]19) Frb 4F ghuck &e A9, Fob 4E3} 6o [0]9) s
she Amwt AEE (0 (119 Fob AE wgAth,

(c) WS4 o=, GO [0]9] vk W ol G0 [1]9] Fvh A ghark A7 gow, Fop 4F % 60 [0]9]
geai Zzeh AEE o (119 AEF wped.

fii. shbel dold, GL [0]e] Fub AF grol GL [119) Fvh A% ghurh 29 G [013) 61 [1]9] Fnp 4F
grol WlmslsL, Fub A 2 Gl [0]e] Wgshe ELEU} BEE GL[1]9) 4E3} meact,

(a) k4 o=, G1 [0]9] v} AlE ol G1 [1]¢] FrF AE #uo A7y 22 . PRk AE 261 [0]9]
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[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]
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(b) disk e, Gl [0]€] vk A= gkol G1 [1]9] Fvk AF guoh 22 B9, 0k AF R Gl [0]9] tie
dh= A=k AEL Gl [119] A&} wghdn

(c) digkA e, Gl [0]e] Frk A= gkol GL [1]€] Fr AE fuu AAY 2o, ok AZ 5 Gl [0]9]
-sahs A=r A& 61 [1]9] A& whdn

iv. shthe] dellA, GO [0]7 Gl [1]9] Fr} MZ ko] HlwEar, GO [0]9] Fwf AE Fhol Gl [1]9] Fu} 43
ZrET IR (EE ALY, e 4 EAY, e 2 god) ) 1 09 Glo] wakHT),

e

(a) 3ol oolA, GO [0] 2 Gl [0]9] Fr} AZ gFho] Wy ar, 01l Fnk AIZ ghol G1 [019] Fwt
AE G OeRY W (EE AY, B a4 A, Be Y A eg_o_ua_) T GO} G1°1 et

(b) shkel ofellM, Go [1] 2 GI [0]¢] Fr} A& Fho] Walsx 1]e] #rk A gkol gk GL [0]¢]
b HE fE aW(EE AAY, B 34 @74, B 9 AA ‘8%9_133_) T Go9F Glo] wEhw ),

(c) atte] ofollA, Go [112 G1 [1]1¢] Frt HE gho] Wl [1]¢] Fn} A& Fho] G1 [1]¢] Fwl A
@ 2o adEs AU, Be A @AY, B T A %gﬂd) el GO9F Glo] gk E}

v. shel e, Go [0] %G1 [119] Frk AZ ghe] s ar, GO [0]9] Frb A kel GI [11¢] Fvh A&
#oETh AW AAY, B 34 @AY, Be o AA o), 28 6o [0]9F 6L [ 01 AR

(a) shkel ofelA, GO [0] B G1 [0]9] FmF AEF Fho] Hluwwar, 0l¢] Fnk A= %M Gl [0]¢] Fw}
AE @ EY FdEsE Ay, E=e 34 @74, B of Z—M %gﬂd) 8™ GO [0]9F G1 [0]°]
W},

(b) 3htel ool A, GO [1]1 % G1 [0]9] Fu} W& Fho] wlaw]ar, GO [1]9] Fr} HE %M GL [0]e] Fm}
AE B o auEs AAY, e aA gAY, e o AA goed), 28w 6o [1]19F G [0]9]
AT

(c) shtel ofellA, Go [11 3 Gl [11¢] Frk AF Fho] ®luHaL, GO [11¢] FrF A& %M Gl [1]¢] Fw}
s @ o au(Es AY, EB2e 34 @474, EB=e o9 AH oged), i 6o (119 61 [1]e]
A gk},

vi. 3] ool A, maxY+= GO [0] 2 GO [1]¢9] Fu} AE kel HF o2 A, maxCE GO [0] 2 GO [1]
o] IBu} MEZ zto] FHo g AArEL},

(a) "IdHo =2, maxV= G1 [0] 2 GL [1]9] Fr} AE 7o) HAo =2 ALH A, maxC= G1 [0] 2 G1 [1]9]
A=Zwn} BZE ghe] P o= ALtert.

vii. 39 delA, mintE GO [0] 2 GO [1]9] Fwu} AZ ke Ao AAEI, minCE GO [0] 2 GO
119 Z=Zn} AZ ghe] JHoz AXET. AR ninYE GL [0] 2 Gl [1]9] v} W zte] HFo=
ALEE A minCE G1 [0] 2 GL [1]19] Z=Zn) AZE #e HHdo=2 Atber.

d. shkel oA, F A9 ol% Amvh AE(W/E
F Qe A% WA Ae ARt E(R/EE BIHE 2
RE(Q/EE et Frh AE)S O FEE FEshE W) AeRT.

i

olo rlr
O
Ho
o0
il =}
o oL
i)
4>
%0
rir
=
oo
Q‘L

ioshbel oA, el Y Azeh AE(R/EE ek Fob AEe] F A Ag Absd o Amnh

[e
FE/EE B8 9EY A 4 A5 g8 S ADA A,

m o (Z, W AEY ) B/
WES ) el RSNk B, 1714 ek nE @A) Be) Yule} ojolr).

TE doA, Aeld a=znf A2 T 100 TAFE ule} o] ¢
=, 1

Stxo2  HA EFo] ANt M BRE2 3Y FH AS 7] Age] H8E 4 Q).
2

L AEE ZEnh AFe A% (S, T AE) 2 H AT it 08% 9% & o Ao} @

i Otdez, dA B0 LA RE2 39 9 u 7] Agte] 184

»
E
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[0527]
[0528]

[0529]

[0530]

[0531]

[0532]
[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]
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c. tigrHom, e mEnt 4Ee 9% A(F, HAZ) LT 4Bl g 9% ofd) dol fHsfo} vt
ioderdoR, @A BEol L REE w9 9 u 4] A%l 88 & Aok

i UIQrHoR, WAl BSe] Ll HE 3Y f 39 b A% g 488 5 9w 9% 9 8T 5
g AW W RER 59 8 49 4] Al 488 & Aok

shte] deA, CCLM FEiElE F=sl] &) dgsts 2=2u MEe] g Ao d& o] Ful AF ot
o AEY 2 davt gl

o 21

o] Hxjo] AW HhES Syt He Ay (A Bof, 4: 2 0 BE 4 41 4)] o&ET 5 Q).

a. etz oz o] Ao AuE WS F35s e HE AX(bit-dpeth) (S 59}, 8 H|E T+ 10 H]
E)o o=t 4

75.2&, o] FAo] Ay WHS F3dl= WHS ZAe] X3 W (color representation method) (¢S
hHoz, o] el AvE WS Fdsts WS A 2d (S 5o, RGB HE YCbCr)dl o

Aol AiE WS Fdste e g2ul o MEZE 9 X (chroma down-sampling

F P2 =
% o] 29 gl T Eof, CQMAﬂMHE SEElE g AlgEE=
o Al e

Eo] HAul/Hage 9% 2 A% 01% 5 ZF AR 7 gl AF fEEA €S

a. CCLM i ElE fFrEste d AMSEE Frf 2 320 FAXAES] HAd/HA s FELA oAF= AHE 7}
T3 o] AZo Fo ol&s 4 v}t dE £ numSampL == 0 Z numSampT == 0 ¢! A% CCLM Z}&}v|Ej=
fFrEsts d ARSEE Fub 2 Fzer AXAES Hul/FHi glo] FEHA &S F Arh. ©E g, CCLM
At HE Feshs d AREEE Fok 3 aRvt FxdEdd tid Ao/ > nunSampL+numSampT == 0 <]
A FEEHA FS 5 Jdd. F 7FA ololA numSampl ¥ numSampTE 9% 2 9& o]% EEo|A AR 713

o5 WES| Folt,

b COM SHhlEE fEshs ] A§HE 2o 2 Szn ATAES Ao/AL e FETA ofR she
HE fEshs d ARgEHE dtd A% o 9eg * 3 Itk o Eol, cntl = 0 % entT = 0 & A

)

COLN WerE frmshs B ALgEE Fob 2 Azl AEUEY Hu/Ak g FEIA 4T 5 Aok ®
e ofolA, entLtentT == 0 ¢ A% COLM BebelE S fmahs o) ASRE S0 9 azs AxdEd g
Ao/A 2% gtol HRAA BL & AT F A Aol A entl R entTE 9% 0 9% o] BEo Mura A4S
Folut.

o 23

shubel el A, CCLNA ALgEE sebilEE fEs] e Aokd PEe A8 wdd oEshs LIC i o

o
Sol4 AgHE SelgE fEsks d Aed 5 9

& 9

a. S1oIA JRALE el "A R ok AF'S "EAl 559 ok AI'"R diAshL "t Frk AE"E "
Az 259 o AE"R iAo =M LIC H8d + 9lvh.

b. kbl el A, LIC sfehvld frEol AREsE A5 A% 3 5/EE A% 4o 54 A4A] AES A
- A
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[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]
[0558]

[0559]

[0560]

[0561]

[0562]

[0563]
[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

SIHS31 10-2025-0008987

i st elolA, LIC el fEol ALgE AEe 9% Qo AL A4S AT F ek,

(a) 9% 2 Aol #37h (x0, yo)olghar 7Hgshwl, LIC stehvl g ARg-ell e (x0, y0-1)& A9]3== A

ii. she] eoll A, LIC stehrE frizol ARgH = A& 9% 4o A1 &S AT 5 .

(a) 9% A A& #F3x7F (x0, yo)oletar 7Hgskd, LIC FebrlE A&l dhaf(x0-1, y0)& AT A&

iii. 471 URS A83A oAF Z/E= 54 AAE Aoshs U2 4% /A% Yo THeAd EF F

o - =
c. dhkel dlelA, A BH N Ao ol AE(he AFY @ ) 2 AvAs 259 N Aol ulga)
toolg AE(SAeR de 4%E @ 5 Ag)ol Licd] A8HE i fEas] fd AsE

fLoshel A, N S o MBS AE WoRVE NF A AE; L A% dolM N2 WEBE HolE

.
T A

(a) B o3 N o) ABS 9% @ i 9% dola N e AE2 4T F 9

i, R ololA, NE Nin(L, TSk er, o714 T WAl 2%el Abg e olf B(hE HEY A
289 F ol

(a) 8hte] dolA, L 42 AAH},
iv. shbel e, N AMZel o] Aee (O Z2ZAx A N ¥ZES Aday] 93 138 0S5 ).

v, shtel olelA, N el AEe] A; e LA ZeAlsdA N A0 BES Ada] 9% 148 BE &

o]
AR

=

sl e, N el Aol Am ABe Ll ZaAzAq N Ao BEL dea] A9 7L wE

.
T A

vii. shtpe] o], N 7le] AES Aus wEe 9% o
d. shpel oolA, @A Bme N
= ools AE(AgI e AE

Aol whe} A

9 4 A

5
F AS)S LICAA AHgH+= dEuEHE ﬂ._]_g]_

e 1o
o
Yo

o E>:E,
[
Auj
Mo
)
e
ot >
£
V\J
l>

(0 e
Jfu
o
=
=
o
=
% olo
4 o

vi. dE 5o, A% A& @A £59 A # ol EF9] Al A= & = Al AA LA G(F
2 3A) 2 9A B(SE FA)eE Aud 5 .

(@) @& o], o 13¢] AAE TH2F 3 S5 F=sk7] A8 484 5 sich.

vii. g 5o, 9% A& A £59 AL ol &5 7HEA A= & = AL AA LA G(F
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[0571]

[0572]

[0573]

[0574]

[0575]
[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

[0582]

[0583]
[0584]

ZIHSd 10-2025-0008987

2 %A 2 9 g2 g4 2 5 Ao,
(a) & &°l, o 14o] 7hrJd WP F R S F=sk7] el 482 5 v

e. dhe] ool A, Al CCLMellA AHEE= Sl HE f 235}
A AMEE= It HE fFRshE dlel: AHEE ).

f. A7) v

rlr
z
i
o

19 wale] o)Eahs e md Bl AEHE selHg fuEske O AgE

i)
o
>

e oA, ZEA AZUE o= Rert AdEn 0471*1 Az AMEL o=
TR Frf AEZ ASHY. 2 (12)00A, PredC(x, y)+& < 9nst}t. A2 o
7}« 2d ge}u gl Rec'L(x, v)& U A= @ Ful *‘E—“—éﬂﬂr.

Pr('([(-(,\‘, V)=a X R(’(",_(.\'. y)+ /)’.

(12)

2 130 Al mkek o], = 119 &5 Adl tiEd Frp g AlEW ® ZEAXE 9 6 9 ZH7}

Recy(x,y) = (2 x Recp(2x,2y) + 2 x Recp(2x,2y + 1)
+Recp (2x — 1,2y) + Recp(2x + 1, 2y)
+Recp(2x — 1,2y + 1)
+Recp . (2x + 1,2v + 1) +4) >> 3.

(13)
U0 9 AU AE P o s BEE 00 HEN S 2ol 3 9 A2
o 4% T B0 ARU2 BEE U9 B G 4EF A% A% = AS BES
A% 4316 % 4D FelE 2 F Ae7} AHgEn,

Reci(x,y) = (szecL(Zx, 2y) + Recy(2x — 1,2y) + Rec (2x + 1,2y)) » 2

Recj(x,y) = (2XRec,(2x,2y) + Rec,(2x,2y + 1) + Rec,(2x,2y — 1)) » 2

Reci (x,y) = (3xRec,(2x,2y) + Rec (2x + 1,2y) + 2) » 2

Rec;(x,y) = (3XRec;(2x,2y) + Rec, (2x,2y + 1)+ 2) » 2

E3] F9 Tl g¥ds A2 20 d9ds ME3 $U3 A2 g A2 "ok 27
2 xAE N EE U A9 o] AE Tk ¥3tEY. a9}

3.1 Hd F JHe ASS AR AAIFA W
(1) Z3} gole] vl re 4 183 o] Axte},
idth .. . .
o if width = height
r = height
height . " .
—r if height < width
(18)
(2) 9foF 9% &50] 5 AMg 7hedt 5 Al #1F 24919l posAoll AAIRE F He] W&
ool AR, 4IE GEser] A e 0 w2 ABU. post R posle) FEE
N 0F-El Al2h). = 12+ 7ol F 9 o] v&(A4 1, 2, 4 2 8)9 ¢
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(14)
(15)
(16)
(17)
st 3ol

BE F=F W Uk

Al 9% gele
21(19) ] e}
o &

HojEr),



[0585]
[0586]

[0587]

[0588]

[0590]

[0591]

[0592]

[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]
[0601]

[0602]

[0603]

ZIHSd 10-2025-0008987

posA = width —r
posL = height

(19)
(3) 9% 220 gl FHolA 9% 25 A8 5 o= 49, E 133 o] 9% #hele] A1 % posh %3l
E7b Aegc,

(4) 91% 222 A8 5 gE A 9% 252 A8 5 Ut 45, £ sk 2ol A% el Al A

A7} posl AHE Aggitt,

(5) el AEe) 3= g AAp ghel whe} A oS melo] fFIgt).

#(6) 9% % 9% 5 T o= A= AT 5 fle
]

<<(BitDepth-1)°]™, BitDepth® HAEw} MZ o] HIE AL
3.2 Hd vl Mo MES AFESE oA v
(1) Yx)e} =ol9] vl& r& A (18)31} o] AAatdT),

(2) 91% L3k 93 o] 25 A8 APoaY A WA A% A A oAk posiel AAE 7IH 4,

3 A 9% 2hQle] Al B posLe] MEE L. posA B posLe] i A (19)9] dlAlEo] gt 52 old

g wol ME(AZ 1, 2, 4 R 8)9] UF o Ry, A9d AlEe] 9 AEn.

(3) 9% =5c] fl= dHddA A% =55 AHEE 5 de AF, = 133 #Zo] 9% kel A WA posA
o)

b)) 9% 4 9% E= AL A% AMRE F glE A4S, 718 dF Bdo] AMEHW, oF 0 =1
<<(BitDepth-1)°]™ , BitDepth® HAEwn} MZ o] HE AL E ehditt

3.3 WM fr=olA F4 HolES AMgstE dAIFd B

128, 64 2 32 AEZ7} g Y HolEY oF nHoFEy Z dEFE 16 H|ER FAHCH F A LM
ZAAE 64 1 AEZZE U ¥ 1 2 & 179 Fo] dedtEnt. 3 WA dETE HolEo] A

PN
T A

16
o
.
oF.O.
w5

XN o l-rl
NO 1M rb

5

3 Al H 2 EHol B9 Zt AEZE 16 HMERZ AAEAAT ¢ HE& HE(JE E9], 8 ME & 12 HE)E
R =22 g4 389 4 9y, dE S99, 8 HE dEZ Hol&2 U3 o] o

N

g_ailMDivTableHighSimp_64_8 [i] =(g_ailMDivTableHighSimp_64 [i] +128) >> 8.
A Bel, 12 MES dEF HolRe tht Zo] A& F gtk

g ailMDivTableHighSimp_64_12 [i] =(g_ailMDivTableHighSimp_64 [i] +8) >> 4.

¥ 1
GrEshE Wl ZEAA

int iDeltaluma = maxLuma — minLuma;
const int TABLE_PRECISION = 16; // It may be 8 or 12.
const int BIT_DEPTH = 10; // Bit depth for samples.
int shift = TABLE_PRECISION;
if( iDeltaLuma > 64) {
int depthshift = BIT_DEPTH - 6; // 64 is equal to 276.
iDeltaLuma =( iDeltaluma+(1<<(depthshift-1)))>> depthshift;
shift —= depthshift;
}
a =(((maxChroma - minChroma)*g_ailMDivTableHighSimp_64[iDeltaluma-1]+(1<<(shift-1)))>>shift;

_34_



[0604]

[0605]

[0606]

[0607]
[0608]
[0609]

[0610]

[0611]

[0612]
[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]
[0622]
[0623]
[0624]
[0625]

[0626]

SIHS31 10-2025-0008987

maxLuma % minLumai= A B3 A9 o] & 4 Fop AE S vebd $ o, gerdor | Hitskel e
AelE 9l Hd 2 Ha Fob AE e g5 UERd $ ok dl e f1A v A=E Fe- = e &
Fob ghel Had F o9 e Ful e Hys vEd $x o giekd ez = 17914 maxChroma 2
minChroma™ maxLuma 2 minLumadl] th-$slE A =2nt 448 YERWTH.3.3 Ho Y] 719 WZL& ALL3E 9 # 4
A Azmvk 559 55 F3 Folrk b Wk Hebal Y. aeal A4 A=vt 550 4% dd FHEE
[0, 0]o]c}.

9z} Q% B2o] RE ALE JMeeta AAl Rerb Aduk L RE(LM-A 2 OLL Al9]) 91 A9, 9% g 9]
A% T Ne] A2k MEI AF dof| AT F JHe] A=Znl MITo] MEE,

9o F AE #AxE [T/, -11 2 [F@ = W/4), -1]e]tt.

T Y 92 9Z Z7E= [-1, Floor(H/4)] 2 [-1, Floor(3 * H/4)]o|t}.

Tk AE
o A2 AFEo] A7t Wyt frk. ARs HAIGE ofF mE2 F fe] gy ¥JER F 2,
vl 78 AEe] Al gkt Haghs ARESke] LN setvE S et
A% =50] gl FHeAM A% 555 AT 5 s A, W2 d 9 9% BF50M Ul Al aze AE
& AR W =2 d W ohe] ARl AES A9y
g7 A vl e S ke (W8, -11, [W/8HW/4, 11, [W/8+2 = W/4, -1]1, B [W/8+3 = W/4, -1]°|t}.

Ae AEe w 3ibel EAE uheh go] wrkAow Aszl

=

2 O‘ZO
sk
4
= %

ool 9% 222 AST 5 s A9, H> 2 QW 9% B4 ] A
A

Aelg U e 9z MZo ¥ (-1, H/8], [-1, H/8+H/41, [-1, H/8+2 = H/4, -1]o]a, 2 [-1, H/8+3 =
H/4]e]t},

9% 8 9% 553 B ARE  gle 45 718 d50] ARgET. a7k 00]al Bi= 1 <<(BitDepth-1)o]aL

o714 BitDepthi= Azv} A& HIE AEE Yelit.

@A BE7F LA B

B A, W2 d W 9% S5 ol o] Amep AEo] duEa W= 2 d o
Mol Aznp AZo] e

W 9% ol el ALg b5 ol 24 W A 5 9

=t

A7) Aeg Y e ME HuE= (W8, -1), W'/ 8+W'/ 4, -1], [W'/ 8+2 = W'/ 4,- 1] 2 [W'/ 8+3 = W'/

4, -1]o|t}.

A REZFIN-L = Ql A5, H > 2 4 ) 9% S50 o] Jie] Azt o] dEsa, H'=2 A W F
O

&

Mol Zzvh AEo] AHAL. H'E Ag 7Hsd A% o) 4E Foln 2« i
/ 8tH'/ 4], [-1, H'/ &2 = H'/ 4, -1] & [-1, H'/

Heg ) Ad 9% 9% sAEE (-1, 0/ 8), (-1, B
843 + H'/ 4]e]}.

3.5 CCLM A5& AH8387] 98] dA) WC BEFEL $387] 1% dAHA AA 4.
8.3.4.2.8 INTRA_LT_CCLM, INTRA_L_CCLM ¥ INTRA_T_CCLM Wi} o]& Rz A}k
2L WC B9 @A =ZE gt 4 HES AFESte] o] MM A,
o] ZRAzo] tgk gL v Pt

- YF o= 2= predModelntra,

- @A e 9% A AZel oig @A W ES(transform block) 9] €% A HES HE X (xThC,
yTbC)
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[0627] - Wy E5 YnlE AAskE W5 nlbl,

[0628] - WY 55 FolE AAskE W nlbH

[0629] -x=-1,y=0..2*nTbH-1 € x =0 .. 2 * nTbW-1, y ==1 ¢ A=Zw} o] AZ p [x] [y]

[0630] o] TaA~e EF3L& x = 0..nTbW-1, y = 0..nThH-1 ¢l <= A= predSamples [x] [yloltt. @A Fwu} 91X
(xTbY, yToY)& o3 #o] frdr}:

[0631] (xTbY, yThY) =(xThC << 1, yTbC << 1) (8-155)

[0632] availl, availT % availTl W& thg3 o] frgrh:

[0633]

[0634] - predModelIntra”} INTRA_LT_CCLMZ} o thgo] A&t}

[0635] numSampT = availT nTbW: 0 (8-156)

[0636] numSampL = avail ? nTbH: 0 (8-157)

[0637] - %A FoW, thEo] HEHrh:

[0638] numSampT =(availT && predModelntra = = INTRA_T_CCLM) ?(nTbW+numTopRight): 0 (8-158)

[0639] numSampL =(availl & predModelntra = = INTRA_L_CCLM) ?(nTbH+numLeftBelow): 0 (8-159)

[0640] bCTUboundary W= v Fo] FILglt}:

[0641] bCTUboundary =(yTbC &(1 <<(CtbLog2SizeY-1)-1) = = 0)? TRUE: FALSE. (8-160)

[0642] x = 0..nTbW-1, y = 0..nTbH-1 ¢ o= A= predSamples [x] [y]E ©S3 o] frHt):

[0643] - numSampL. ¥ numSampT7} =5 0o]™d th&o] A &Hrh:

[0644] predSamples [x] [y] = 1 <<(BitDepthC-1) (8-161)

[0645] - A FoW, o SAdE HeHrh:

[0646] 1. .. [EA A B3 3]

[0647] 2.

[0648] 3.

[0649] 4.

[0650] 5.

[0651] 6. ... ... (A AME W7 =]

[0652] 7. WS minY, maxY, minC © maxCE v #o] fEw}:

[0653] - WM ninYE 1 <<(BitDepthY)+12 AA L1, WS maxyE -12 AA AT},

[0654] - availLe] TRUE®]3l predModelntra”’} INTRA_LT_CCLMO]W, W< abovelsd= 022 AA¥i; J¥8X ¢gow, 1
= AAd.

[0655] - availT7} TRUE®]3L predModelntra’} INTRA_LT_CCLMo]™, W< Leftlsd= 022 AAE I, I"HA god 1
2 AAd.

[0656] - W ool startPos [ % pickStep [ th&3t o] fimgt}:

[0657] - startPos [0] = actualTopTemplateSampNum >>(2+abovels4);

[0658] - pickStep [0] = std:: max(1, actualTopTemplateSampNum >>(1+abovels4));

[0659] - startPos [1] = actualLeftTemplateSampNum >>(2+leftIs4);
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[0660]
[0661]

[0662]

[0663]

[0664]
[0665]
[0666]
[0667]

[0668]

[0669]
[0670]
[0671]
[0672]
[0673]

[0674]

[0675]
[0676]
[0677]
[0678]

[0679]

[0680]

[0681]

[0682]

[0683]
[0684]
[0685]
[0686]
[0687]

[0688]
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- pickStep [1] = std:: max(1, actualLeftTemplateSampNum >>(1+leftIs4));
- W entE 0082 AAHFC

- predModeIntra7} INTRA_LT_CCLM¥} #Fowl, W4 nSX+E nTbWe} 3L, nSY:E nTbHS} #A AAwC; 88X &
W nSXE numSampLTeF U 3A AAE L nSYE numSampL¥ S UstA A F T},

- availT”} TRUE©]aL predModelntra’} INTRA_L_CCLM®} #x] ¢owl WS4 selectLumaPix, selectChromaPix:=
oS3 ol fFrdh:

- startPos [0]+cnt * pickStep [0] <nSX ¥ cnt <4 91 FoF th29o] A&

At
- selectLumaPix [cnt] = pTopDsY [startPos [0]+cnt * pickStep [0]];

- selectChromaPix [cnt] = p [startPos [0]+ent * pickStep [0]1] [-1];

- cnt t+;

- availlLo] TRUE®]aL predModelntra”} INTRA_T_CCLM¥} %] @¥ow W< selectLumaPix, selectChromaPix+:
oS3 ol frdh:

- startPos [1]+cnt * pickStep [1] <nSY & cnt <4 Q1 FoF t}L-0] &

op
)

t}:
- selectLumaPix [cnt] = pLeftDsY [startPos [1]+cnt * pickStep [1]];

- selectChromaPix [cnt] = p [-1] [startPos [1]+cnt * pickStep [1]];

- cnt t+;

- cnt7h 2 Q1 A vheol A8

- selectLumaPix [0]> selectLumaPix [1] €1 74-%-, minY: selectChromaPix [1]3} FL3sHAl A E I maxV&
selectLumaPix [0]3% 934 AAB¥ maxCE selectChromaPix [0]3} FU3IA AARC; 238X gomd,
maxY< selectLumaPix [1]¥ SU8A A= maxCe selectChromaPix [1]13 FL&Al AT minVe
selectLumaPix [0]13} L34 A A=A ninCE selectChromaPix [0]13} Sd&tA A4},

- 28R @O, cnt7fF 40]H thgo] A& HT}:

- W5 ofdo] minGrpldx ¥ maxGrpldx® th3 o] z7|sher):

- minGrpldx [0] = 0, minGrpldx [1] = 1, maxGrpldx [0] = 2, maxGrpldx [1] = 3;
- T Abgre] AgHth:

- selectLumaPix [minGrpldx [0]]> selectLumaPix [minGrpldx [1]]e]®, minGrpldx [0]¢} minGrpldx [1]<
A= 3=

- selectLumaPix [maxGrpldx [0]]> selectLumaPix [maxGrpldx [1]]e]®, maxGrpldx [0]¢} maxGrpldx [1]<
o).

- selectLumaPix [minGrpldx [0]]> selectLumaPix [maxGrpldx [1]]o]™, minGrpldx®} maxGrpldxES nL3H3ic).

El
rlot
ro

- selectLumaPix [minGrpldx [1]]> selectLumaPix [maxGrpldx [0]] <1 A% minGrpldx [1]¢} maxGrpldx [0]
S uEshg,

- maxY, maxC, minY ¥ minCE o3} o] fE=xr}:

- maxY =(selectLumaPix [maxGrpldx [0]]+selectLumaPix [maxGrpldx [1]]+1) >> 1;

- maxC =(selectChromaPix [maxGrpldx [0]]+selectChromaPix [maxGrpldx [1]+1) >> 1;
- maxY =(selectLumaPix [minGrpldx [0]]+selectLumaPix [minGrpldx [1]]+1) >> 1;

- maxC =(selectChromaPix [minGrpldx [0]]+selectChromaPix [minGrpldx [1]]+1) >> 1;
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[0689]
[0690]
[0691]

[0692]

[0693]
[0694]

[0695]

[0696]
[0697]
[0698]
[0699]
[0700]
[0701]
[0702]
[0703]
[0704]
[0705]
[0706]
[0707]
[0708]
[0709]

[0710]

[0711]
[0712]
[0713]
[0714]
[0715]

[0716]

[0717]

[0718]

[0719]

[0720]

SIHES 10-2025-0008987
8. W a, b @ ki g Po] frEh
[H7 ]

3.6 A CCLM & e & g2 A HQ dA =g=E

of\
b

of MM, WC E9] @A A B ZEo] whEold = 9l FAE Hol s e oAA]l A 97F A
FHT o714 A AEE WC B39 deshs 4 MEEs Yehd.

INTRA_LT_CCLM, INTRA_L_CCLM 2 INTRA_T_CCLM W% &= mz=eo] Apek,
[olefst el dA WC Axt = LEd] F7}]

o 8 28X A nunTopSampoll Al AR 7hHs gk o]

AF % AZvl AMZ 59} nleftSamp €% 2 YZ ol A A}
€ 7Fsd ol AR BE e e 2ol fEdr.
PR

- predModelntra”} INTRA_LT_CCLMT} #Zow t}So] &g ¥r}:

numSampT = availT? nTbW: 0  (8-157)

numSampL = availlL? nTbH: 0  (8-158)
- %A FoW, thEo] HE&Hrh:
numSampT =(availT && predModelntra = = INTRA_T_CCLM) ?
(nTbW+Min(numTopRight, nTbH)): 0 (8-159)
numSampL =(availl && predModelntra = = INTRA_L_CCLM) ?
(nTbH+Min(numLef tBelow, nTbW)): 0 (8-160)
bCTUboundary ¥4 tha3 o] frE¥t):
bCTUboundary =(yTbC &(1 <<(CtbLog2SizeY-1)-1) = = 0)? TRUE : FALSE. (8-161)
M= entN 2 ojgo] pickPosN [J(No] L & T2 thA|E)e &3 o] frr):

'

= numIsd4NS ((availN && predModelntra == INTRA_LT CCLM)? 0: 1)} T U&A AA ).

|
'

= startPosN< numSampN >>(2+numlsdN) @} F LA A},

|
'

T pickStepNe Max(1, numSampN >>(1+numlsdN)) <} BUstA AT},

- availNe] TRUE®]aL predModelntra”} INTRA_LT_CCLM HE+ INTRA_N_CCLM¥} 2o | cntN2 (1+numlsdN) << 12
AAE I, pickPosN [pos]+E (startPosNtpos * pickStepN) ™ H L&A AAE™ , pos = 0 .. (cntN-1)o]t}.

- 237 ko, cntNS 002 AAHT,

x = 0..nTbW-1, y = 0..nTbH-1 <1 <= M= predSamples [x] [y]& v #o] fEw}:
- numSampL & numSampT7} =5 0], t}go] A &F}:

predSamples [x] [y] = 1 <<(BitDepthC-1) (8-162)

- a5 FoW, o SAdE H8Hrh:

1. x = 0..nTbW * 2-1, y = 0..nTbH * 2-1 91 WX¥ Fvu} ABZ pY [x] [yl YA (xTbY+x, yThY+y)ellA t] &
27 AE ZZ A2 (deblocking filter process) o]l A7d€ Fut HEI} FUskA A€},

2. ol Fub AE AE pY [x] [yle v #Ze] =€k

- numSampLe] 0¥t} AW, x = -1 ..- 3, y = 0..2 * numSampL-1 ¢l o] &% Fu} MZ py [x] [y]l=
(xTbY+x, yTbY+y) #1A|ollA t] 527 e Z2 A2 o[ AFdE Frt MET} &

- numSampT7} 0X.t} I, x = 0..2 * numSampT-1, y = -1, -2 <1 o] & Fu} AMZ pY [x] [v]E 99X
(xTbY+x, yTbY+y)ellA ¢ E27 " T2 M|~ o] AFdd Fr AEF &
7

- availTLe] TRUE Q1 A$, x = -1, y = -1, -2 & o]% dF Aot Fnp AZ pY [x] [y]E A TbY+x,
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[0721]
[0722]
[0723]
[0724]
[0725]
[0726]
[0727]
[0728]
[0729]
[0730]
[0731]
[0732]
[0733]
[0734]
[0735]
[0736]
[0737]
[0738]
[0739]
[0740]
[0741]
[0742]
[0743]
[0744]
[0745]
[0746]
[0747]
[0748]
[0749]
[0750]
[0751]
[0752]
[0753]
[0754]

[0755]
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yIbY+y)ollA o 27 I8 Z2AX oo A7de Frp A& sdsiA dgdy.

3. x =0..nTbW-1, y = 0..nThH-1 ¢l t}& AMZ" ¥ HX ¥ Fv} ME pDsY [x] [y]lE oS3 2ol

o
[
)
i)

- sps_cclm_colocated_chroma_flagZ} 10]™ th&o] 2 &FT}:

- x =1..nTbW-1, v = 1..nTbH-1 ¢l pDsY [x] [y]&= T}

dlo
_ﬂ
iy
o
o
k1
)
i)

pDsY [x] [yl =(pY [2 * x] [2 * y-1] +

pY [2 % x=11 [2 = yl44 * pY [2 = x] [2 * yl+pY [2 * x+1] [2 = y] + (8-163)

pY [2 * x] [2 % yt1]+4) >> 3

- availLe] TRUEe]®, y = 1..nTbH-1 1 pDsY [0] [y] the3} o] fE=wn}:

pDsY [0] [y] =(pY [0] [2 * y-1] +

pY [-1] [2 = yl+4 = pY [0] [2 = yl+pY [1] [2 = y]+ (8-164)

pY [0] [2 * y+1]44) >> 3

- A oW, y = 1..nTbH-1 Q1 pDsY [0] [v]= a3t ol F=dt):

pDsY [0] [y] =(pY [0] [2 * y-114+2 = pY [0] [2 * y]+pY [0] [2 * y+1]+2) >> 2 (8-165)
- availT7} TRUE®]% x = 1..nTbW-1 ¢1 pDsY [x] [0]& oh&3} o] fi®r):

pDsY [x] [0] =(pY [2 = x] [-1] +

pY [2 * x-1] [0]+4 = pY [2 = x] [0]4pY [2 = x+1] [0]+ (8-166)

pY [2 = x] [1]44) >> 3

- a%8x ¢kow x = 1.nTbW-1 &1 pDsY [x] [0]& th&3} o] fidr):

pDsY [x] [0] =(pY [2 * x-1] [0]+2 * pY [2 * x] [0]+pY [2 * x+1] [0]+2) >> 2 (8-167)
- availle] TRUE®]al availT7} TRUEC]®™ pDsY [0] [0]& vh&3} o] frr¥lt}:

pDsY [0] [0] =(pY [O] [-1] +

pY [-1] [0]+4 = pY [0] [O]+pY [1] [0]+ (8-168)

pY [0] [1]+4) >> 3

o
K

- 18X koW, availlLo] TRUES]IL availT7} FALSES]® pDsY [0] [0]& t}g3} 7o

pDsY [0] [0] =(pY [-1] [0]+2 = pY [0] [0]+pY [1] [0]1+2) >> 2 (8-169)

CEE

o

i)

o

- %A ¢kow | availle] FALSE©|l availT7} TRUEC]™ pDsY [0] [0]2 th&3} o] fm¥t):
pDsY [0] [0] =(pY [0] [-11+2 = pY [0] [0l+pY [0] [1]+2) >> 2 (8-170)

- 28X ¢row (availl> FALSES} availTl+ FALSES} 25), pDsY [0] [0]2 v o] fF=¥t}:
pDsY [0] [0] = pY [0] [0] (8-171)

- a%A gow, thgo] AEHT:

- x = 1..nTbW-1, y = 0..nTbH-1 <1 pDsY [x] [y]l& t&3 2ol fFrdu:

pDsY [x] [y] =(pY [2 = x-1] [2 * y]+pY [2 * x-1] [2 = y+1] +

2% pY [2 % x] [2 % y]42 # pY [2 * x] [2 = y+1]+ (8-172)

pY [2 * x+1] [2 = y]4pY [2 = x+1] [2 = y+1]+4) >> 3

- availL®] TRUE®]™ y = 0..nTbH-1 ¢! pDsY [0] [y]& t&3 2] fFrdu:

pDsY [0] [yl =(pY [-1] [2 = yl4pY [-1] [2 = y+1] +
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[0756]
[0757]
[0758]
[0759]

[0760]

[0761]
[0762]
[0763]
[0764]
[0765]
[0766]
[0767]
[0768]
[0769]
[0770]
[0771]
[0772]

[0773]

[0774]
[0775]
[0776]
[0777]
[0778]
[0779]
[0780]
[0781]
[0782]
[0783]
[0784]
[0785]
[0786]
[0787]

[0788]
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2+ pY [0] [2 = y]+2 = pY [0] [2 = y+1]4 (8-173)

pY [1] [2 = yl4pY [1] [2 * y+1]+4) > 3

- 2%z oy = 0..nTbH-1 ¢! pDsY [0] [y]& th&3 o] f=du):
pDsY [0] [y] =(pY [0] [2 * y]4pY [0] [2 * y+1]+1) >> 1 (8-174)

4. numSampLe] 0XT} W, Mez o)L 9% g=2nl MEZ pSelC [idx]E idx = 0 .. (cntl-1) ¢ p [-1]
[pickPosL [idx]]¢} SLsIA AAED, 2 AeE o AEH H o] d& Ful ME pSelDsY [idx](idx =

0 .. (entl-1))¥E o7 o] F = ]f¥

- M4 y= pickPosL [idx]e} HL3tA A=),

- sps_cclm_colocated_chroma_flag”} 1019 th&o] A& ¥ }:

- ®FeF y> 0 || availTl == TRUE,
pSelDsY [idx] =(pY [-2] [2 * y-1] +

pY [-3] [2 * y]+4 = pY [-2] [2 * yl+pY [-1] [2 * y]+ (8-175)
pY [-2] [2 = y+1]+4) >> 3

- O%A god,
pSelDsY [idx] =(pY [-3] [0]+2 = pY [-2] [O]+pY [-1] [0]+2) >> 2 (8-177)
- %A fgow, o] HeHrh:
pSelDsY [idx] =(pY [-1] [2 * y]+pY [-1] [2 * y+1] +

2 = pY [-2] [2 = y]42 = pY [-2] [2 = y+1]+ (8-178)

pY [-3] [2 = yl+pY [-3] [2 % y+1]+4) >> 3

5. numSampT7} 0Kt} W, My o]g g F=2v} AZ pSelC [idx]& idx = . (cntT-1) €1 p [pickPosT
[idx]] [-1]13% SL38A 2453 idk = cntl .. (cntL+entT-1) <1 AZ™ ¥ 017: $1% Fvl AZ pSelDsY
lidx]& o3 #Zo] A,

- M4 xE pickPosT [idx-cntL]® T LA A H).
- sps_cclm_colocated_chroma_flag”} 10]™ t}go] 2 -&¥r}:
- x>0 2 A%
- bCTUboundary”} FALSE ¢1 7§ th&o] #-gHu}:
pSelDsY [idx] =(pY [2 = x] [-3] +
pY [2 % x-1] [-2]+4 = pY [2 = x] [-2]4+pY [2 * x+t1] [-2]+(8-179)
pY [2 = x] [-1]44) > 3
- %X ¢oH (bCTUboundary”} TRUESF #2), ©ho] A8 H}:
pSelDsY [idx] =(pY [2 = x-1] [-1] +
2« pY [2* x] [-1]+ (8-180)
pY [2 = x+1] [-1]42) >> 2
- 2EA dow:
- availTL®] TRUE®]3L bCTUboundary”} FALSE 1 7% thgo] 4 &Hr}:
pSelDsY [idx] =(pY [0] [-3] +

pY [-1] [-2]+4 = pY [0] [-2]+pY [1] [-2]+  (8-181)
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[0789] pY [0] [-1144) >> 3

[0790] - a2x ¢om, availllLe] TRUE©]Z bCTUboundary”} TRUES]™ th&-o] 2 &% th:
[0791] pSelDsY [idx] =(pY [-1] [-1] +

[0792] 2+ pY [0] [-1]4+ (8-182)

[0793] pY [1] [-1]42) >> 2

[0794] - a8x ¢oW, availllLe] FALSE©]x bCTUboundary”} FALSEC]H t}&o] #-&xt}:
[0795] pSelDsY [idx] =(pY [0] [-3]+2 = pY [0] [-2]+pY [0] [-1]+2) >> 2 (8-183)
[0796] - 23] ekow(availTL2 FALSES}F bCTUboundary= TRUES} 3+g) thgo] #-gHt}:
[0797] pSelDsY [idx] = pY [0] [-1] (8-184)

[0798] - a3 gow, thgo] AgHrt:

[0799] - x>0 2 A

[0800] - bCTUboundary”} FALSE <1 7% thgo] #g=c}:

[0801] pSelDsY [idx] =(pY [2 * x-1] [-2]+pY [2 * x-1] [-1] +

[0802] 2 % pY [2 % x] [-2]42 * pY [2 = x] [-1]+ (8-185)

[0803] pY [2 # x+1] [-2]4pY [2 * x+1] [-1]+4) > 3

[0804] - 225 ¥oW(bCTUboundary”} TRUESH Z2<), thgo] Zgwrh:

[0805] pSelDsY [idx] =(pY [2 = x-1] [-1] +

[0806] 2 % pY [2 * x] [-1]+ (8-186)

[0807] pY [2 = x+1] [-1]42) >> 2

[0808] - a8 gow:

[0809] - availTL®] TRUE®]iL bCTUboundary”Z} FALSE ¢l ¢ th&o] A -gHr}:

[0810] pSelDsY [idx] =(pY [-1] [-2]4pY [-1] [-1] +

[0811] 2 % pY [0] [-2]+2 = pY [0] [-1]+ (8-187)

[0812] pY [1] [-2]+pY [1] [-1]+4) >> 3

[0813] - a28x ¢om, availTle] TRUE©]Z bCTUboundary”} TRUES]™ thS-o] 2 &-Fth:
[0814] pSelDsY [idx] =(pY [-1] [-1] +

[0815] 2 = pY [0] [-1]+ (8-188)

[0816] pY [1] [-1]42) >> 2

[0817] - 2% ¢ow  availllo] FALSEe]3L bCTUboundary”} FALSEC]™ t}-g-o] #-&¥t}:
[0818] pSelDsY [idx] =(pY [0] [-2]4pY [0] [-1]+1) > 1 (8-189)

[0819] - 29 ¢om (availTLS FALSES}F bCTUboundary: TRUESF #-2), tho] #-&xu}:
[0820] pSelDsY [idx] = pY [0] [-1] (8-190)

[0821] 6. B4 minY, maxY, minC % maxCe th&3 #o] F=¥t}:

[0822] -

[0823] - cntT+entLoe] 2 €1 39, pSelC [idx+2] = pSelC [idx] 2 pSelDsY [idx+2] = pSelDsY [idx]& idx = 0 % 1

= A
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[0824] = minGrpldx [] % maxGrpldx [] o}@le]+= minGrpldx [0] = 0, minGrpldx [1] = 1, maxGrpldx [0] = 2,
maxGrpldx [1] = 322 AA ¥},

[0825] - pSelDsY [minGrpldx [0]]> pSelDsY [minGrpldx [1]]°]®, Swap(minGrpldx [0], minGrpldx [1]).

[0826] - pSelDsY [maxGrpldx [0]]> pSelDsY [maxGrpldx [1]]1o]®, Swap(maxGrpldx [0], maxGrpldx [1]).

[0827] - pSelDsY [minGrpldx [0]11> pSelDsY [maxGrpldx [1]]e]®, Swap(minGrpldx, maxGrpldx).

[0828] - pSelDsY [minGrpldx [1]]> pSelDsY [maxGrpldx [0]]o]®, Swap(minGrpldx [1], maxGrpldx [0]).

[0829] - maxY =(pSelDsY [maxGrpldx [0]]+pSelDsY [maxGrpldx [1]]+1) >> 1.

[0830] - maxC =(pSelC [maxGrpldx [0]]+pSelC [maxGrpldx [1]]+1) >> 1.

[0831] - minY =(pSelDsY [minGrpldx [0]]+pSelDsY [minGrpldx [1]]+1) >> 1.

[0832] - minC =(pSelC [minGrpldx [0]]+pSelC [minGrpldx [1]]+1) >> 1.

[0833] 7. WS a, b 2 ke o o] fEETh

[0834] - numSampLo] 0¢]3 numSampT7} 0o]® t}Lo] & ¥ r}:

[0835] k =0 (8-208)

[0836] a =0 (8-209)

[0837] b = 1 <<(BitDepthC-1) (8-210)

[0838] - %A FoW, thFo] HEHrh:

[0839] diff = maxY-minY (8-211)

[0840] - diff7} 0°] obd A, th&eo] A&

[0841] diffC = maxC-minC (8-212)

[0842] x = Floor(Log2(diff)) (8-213)

[0843] normDiff =((diff << 4) >> x) & 15 (8-214)

[0844] xt=(normDiff! = 0)? 1: 0 (8-215)

[0845] y = Floor(Log2(Abs(diffC)))+1 (8-216)

[0846] a =(diffC =(divSigTable [normDiff] | 8)+2y-1) >> vy (8-217)

[0847] k =((3+x-y) <1)? 1: 3+x-y (8-218)

[0848] a =((3+x-y) <1)? Sign(a) * 15: a (8-219)

[0849] b = minC-((a * minY) > k)  (8-220)

[0850] o714 divSiglable []& &3t o] A€},

[0851] divSigTable [] = {0, 7, 6, 5, 5, 4, 4, 3,3, 2,2,1,1,1, 1, 0} (8-221)

[0852] - 28X gom(diff7l 0), thee] A{HAT}:

[0853] k=0 (8-222)

[0854] a=0 (8-223)

[0855] b = minC (8-224)

[0856] 8. x=0..nTbW-1, y = 0 .. nTbH-1 ¢ &= MZ predSamples [x] [y]= t&3 o] fxHru}:

[0857] predSamples [x] [yl = CliplC((((pDsY [x] [y] * a) >> k)+b) (8-225)

[0858] [HA] o T5]
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[0859]

[0860]

[0861]
[0862]

[0863]

[0864]
[0865]
[0866]
[0867]
[0868]
[0869]
[0870]
[0871]
[0872]
[0873]
[0874]
[0875]
[0876]
[0877]

[0878]

[0879]
[0880]
[0881]
[0882]
[0883]

[0884]

[0885]

[0886]

[0887]

[0888]
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3.7 AAE CCIM ASe] digh & o2 JAIFQA A4t

in

JzE

]

N

oy ©
T

o] A, WC 7] A A4t mefZEd] 5o

- Qt FAHS HolFt U qAH A4 «rt A
FEck o714 A MeE W HEY Wedhs 4 Ws

Elict.
INTRA_LT_CCLM, INTRA_L_CCLM % INTRA_T_CCLM W& o= mz=o] ApeF

A 2 o 22 ek numTopSampoll A AbE 713k o] A=u} AMZ S=9) nleftSamp 9% % 92 ofzfo M A}

[e)

=
£ 7hed ol A= AE FE S Zo] fEHTt.
- predModelntra”} INTRA_LT_CCLM®} Zow t}go] A-g=r):
numSampT = availT? nTbW: 0 (8-157)

availL? nTbH: 0 (8-158)

numSampL

- 1A gom, thgol Hguth:

numSampT =(availT && predModeIntra = = INTRA_T_CCLM)?

(nTbW4AMin(numTopRight, nTbH)): 0 (8-159)

numSampL =(availl && predModeIntra = = INTRA_L_CCLM)?
(nTbH+Min(numLeftBelow, nTb¥)): 0 (8-160)

bCTUboundary ¥4 tha3 o] =¥ t):

bCTUboundary =(yThC &(1 <<(CtbLog2SizeY-1)-1) = = 0)? 3¢ A}A. (8-161)
A5 cntN 2 of#lo] pickPosN [J(No] L ¥ T2 diAE)L v #o] fFxdr}:

R

= numIsdNS ((availN && predModelntra == INTRA_LT CCLM)? 0: 1)} T UsA AA =),

'

= startPosN< numSampN >>(2+numlsdN) @ F LA A},

'

T pickStepNe Max(1, numSampN >>(1+numls4dN)) <} BUstA AR E T},

- availNo] TRUE®]iL predModelntra”} INTRA_LT_CCLM I+ INTRA_N_CCLM®} Zo™ | cntNES Min(numSampN,
(1+numls4N) << 1)3} Z31 pickPosN [pos]+ (startPosN+pos * pickStepN¥} #ZA A=}, ), pos = 0 ..
(cntN-1)o|t}.

- %X gtom | cntN2 022 HAFHU,

x = 0..nTbW-1, y = 0..nTbH-1 ¢ <= M= predSamples [x] [y]& v #o] fEw}:
- numSampL. @ numSampT7} 2% 0o]H t}&o] #gHr}:

predSamples [x] [y] = 1 <<(BitDepthC-1) (8-162)

- a5 FoW, o SAdE HeHrh:

1. x = 0..nTbW * 2-1, y = 0..nTbH * 2-1 <1 WX & Fn} AZE pY [x] [y]= A (xTbY+x, yIbY+y)olA ©f &
27 A" Z2Ax oo ATHH Fvl 4B} FAs 4R,

2. ol Fub AE AE pY [x] [yl v #Ze] =€k

- numSampLe] 0X.T} W, x = -1 ..- 3, vy = 0..2 * numSampL-1 Q] o] ¥Z& Fu} Al
(xTbY+x, yTbY+y)ellAl ©f 27 ¥ T2 M2 oldd AFdH Frf MEY 5L} o

- numSampT7} 0X.t} I, x = 0..2 * numSampT-1, y = -1, -2 <1 o] Agt Fuf AMZ pY [x] [v]E 99X
(xTbY+x, yTbY+y)ellA ¢ E27 " T2 M2 o] AFdd Fr AEF &
7

ks
-
2
=
rr
RS
Y
—~
<
—3
=
-
+
]

- availTLo] TRUE ¢l A9, x = -1, y = -1, -2 ¢ o]% 9% At Fnp A
yIbY+y)ollA ] E27 d¥ Z2A|2~ o] AFHE Fw :

ﬂA
oz
i
&
oift
e

(o0
o



[0889]
[0890]
[0891]
[0892]
[0893]
[0894]
[0895]
[0896]
[0897]
[0898]
[0899]
[0900]
[0901]
[0902]
[0903]
[0904]
[0905]
[0906]
[0907]
[0908]
[0909]
[0910]
[0911]
[0912]
[0913]
[0914]
[0915]
[0916]
[0917]
[0918]
[0919]
[0920]
[0921]
[0922]
[0923]

[0924]
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3. x = 0..nTbW-1, y = 0..nTbH-1 1 oh AET ® WA Fup AF pbsyY [x] [yl&E oh23 2o] fFrdrt:
- sps_cclm_colocated_chroma_flag”} 10]™ th&o] A& ¥ }:

- x =1..nTbW-1, y = 1..nTbH-1 <1 pDsY [x] [y]

e
Auf
oo
_E
Y
S
o
ki
i,
Aui

pDsY [x] [y] =(pY [2 = x] [2 = y-1] +

pY [2 % x-1] [2 = yl44 * pY [2 = x] [2 * yl+pY [2 * x+1] [2 = y]+  (8-163)

pY [2 * x] [2 % y+1]+4) >> 3

- availlLe] TRUES]™ y = 1..nTbH-1 &1 pDsY [0] [y]& oh&3 o] fr=er).

pDsY [0] [y] =(pY [0] [2 * y-1] +

pY [-1] [2 * yl+4 = pY [0] [2 = yl4pY [1] [2 = y]+  (8-164)

pY [0] [2 * y+1]+4) > 3

- %X ¢towl, y = 1..nTbH-1 ¢1 pDsY [0] [y]& th&3} o] frgu:

pDsY [0] [y] =(pY [0] [2 * y-1]42 = pY [0] [2 = y]+pY [0] [2 = y+1]+2) >> 2 (8-165)
- availT7} TRUES]™ x = 1..nTbW-1 &1 pDsY [x] [0]& Th&3 o] fr=er):

pDsY [x] [0] =(pY [2 = x] [-1] +

pY [2 = x-1] [0]+4 = pY [2 = x] [O]4pY [2 * x+1] [0]+  (8-166)

pY [2 = x] [1]+4) > 3

- a8x @gow, x = 1..aTbi-1 ¢l pbsY [x] [0]2 &3} o] FEHn):

pDsY [x] [0] =(pY [2 = x-1] [0]4+2 = pY [2 = x] [0]+pY [2 = x+1] [0]+2) >> 2 (8-167)
- availle] TRUE®]L availT7} TRUE©]W pDsY [0] [0]& th&-3} 7Fo] fimgt):

pDsY [0] [0] =(pY [0] [-1] +

pY [-1] [0]+4 = pY [0] [Ol4pY [1] [O]+  (8-168)

pY [0] [1]+4) >> 3

- 1% e¢towl, availle] TRUEC]IL availT7} FALSE©]W pDsY [0] [0]& th-3} 7Fo] gt}
pDsY [0] [0] =(pY [-1] [0]+2 = pY [0] [Ol4pY [1] [0]+2) >> 2  (8-169)

- 87 gow, availle] FALSE]al availT7F TRUEI® pDsY [0] [0]2 Th-&3} o] figth:
pbsY [0] [0] =(pY [0] [-1]42 = pY [0] [Ol4pY [0] [1]+2) >> 2  (8-170)

- %X ¢row (availl> FALSES} availTs FALSESF 2-5), pDsY [0] [0]& th&3 Zo] frdt):
pDsY [0] [0] = pY [0] [O] (8-171)

- 2% ggowl, thgo] AgHt:

- x = 1..nTbW-1, y = 0..nTbH-1 1 pDsY [x] [yl Th&¥} o] )

pDsY [x] [y] =(pY [2 = x-1] [2 * y]4+pY [2 = x-1] [2 * y+1] +

2% pY [2 % x] [2* yl42 = pY [2 * x] [2 * y+1]+ (8-172)

pY [2 % x+1] [2 = yl4pY [2 * x+1] [2 * y+1]+4) >> 3

- availlLe] TRUE®]®, y = 0..nTbH-1 <1 pDsY [0] [y]& v o] fr¥rh:

pDsY [0] [y] =(pY [-1] [2 * yl+pY [-1] [2 * y+1] +

2 = pY [0] [2 * y]42 = pY [0] [2 * y+1]+ (8-173)

— 44 -
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[0925] pY [1] [2 = yl+pY [1] [2 = y+1]44) >> 3

[0926] - a8 ¢kom, y = 0..nTbH-1 ¢1 pbsY [0] [yl th&¥} o] frdr):

[0927] pDsY [0] [y] =(pY [0] [2 * yl4pY [0] [2 = y+1]41) >> 1  (8-174)

[0928] 4. numSampLe] OETF AW, MElg o]f % A=Rwk AE pSelC [idx]& idx = 0 .. (entl-1) ¢ p [-1]
[pickPosL [idx]]¢} L&Al A4 AelE o AMEY F o] dF Fvl AE pSelDsY [idx](idx = 0 ..
(entL-1))= B3t o] fr=d:

[0929] - W=y pickPosL [idx]¢} TL3A A,

[0930] - sps_cclm_colocated_chroma_flagZ} 10| t}&o] H&HAT}

[0931] - Wk v> 0 || availTL == TRUE®]W

[0932] pSelDsY [idx] =(pY [-2] [2 = y-1] +

[0933] pY [-3] [2 = y]+4 = pY [-2] [2 * yl+pY [-1] [2 = y]+ (8-175)

[0934] pY [-2] [2 = y+1]+4) >> 3

[0935] - a8 gkow,

[0936] pSelDsY [idx] =(pY [-3] [0]+2 = pY [-2] [Ol4pY [-1] [0]+2) >> 2  (8-177)

[0937] - a3 gow, theo] AgHrt:

[0938] pSelDsY [idx] =(pY [-1] [2 = y]+pY [-1] [2 = y+1] +

[0939] 2 = pY [-2] [2 = y]+2 = pY [-2] [2 = y+1]+ (8-178)

[0940] pY [-3] [2 = yl+pY [-3] [2 = y+1]+4) >> 3

[0941] 5. numSampT7} 0R.TF AW, Meg o] Agk A&w} ME pSelC [idx]& idx = 0 .. (entT-1) ¢l p [pickPosT

[idx]] [-1]13% 43&A 2453 idk = cntl .. (cntL+entT-1) <1 A= ¥ °] 1% Fvl AZ pSelDsY
lidx]& o3 #Zo] A

[0942] - W4 xE pickPosT [idx-cntL]® FLstA A4},

[0943] - sps_cclm_colocated_chroma_flag7} 10]® t}g-o] A4-g¥t}:

[0944] -x>0 9% 4§

[0945] - bCTUboundary”} FALSE §1 7-$- t}&o] #g¥t}:

[0946] pSelDsY [idx] =(pY [2 * x] [-3] +

[0947] pY [2 = x-1] [-2]44 = pY [2 = x] [-2]+pY [2 = x+1] [-2]+ (8-179)
[0948] pY [2 * x] [-1]4#4) > 3

[0949] - 225 ¥oW(bCTUboundary”} TRUESH 2<), thgo] #gHrh:
[0950] pSelDsY [idx] =(pY [2 * x-1] [-1] +

[0951] 2 * pY [2 = x] [-1]+ (8-180)

[0952] pY [2 = x+1] [-1]+2) >> 2

[0953] - 2% gow:

[0954] - availTLo] TRUE®]aL bCTUboundary”} FALSE ¢l 79 t}S-o] &% r}:
[0955] pSelDsY [idx] =(pY [0] [-3] +

[0956] pY [-1] [-2]+4 = pY [0] [-2]+pY [1] [-2]+ (8-181)

[0957] pY [0] [-1]+4) >> 3

_45_
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[0958] - a8x ¢om, availllLe] TRUE©]Z bCTUboundary”} TRUES]™ th&-o] 2 &-Fth:
[0959] pSelDsY [idx] =(pY [-1] [-1] +

[0960] 2+ pY [0] [-1]+ (8-182)

[0961] pY [1] [-1]42) >> 2

[0962] - %X ¢kow | availTLo] FALSE©]al bCTUboundary”} FALSES]® thgo] 2§ t}:
[0963] pSelDsY [idx] =(pY [0] [-3]+2 = pY [0] [-2]4pY [O] [-1]+2) >> 2  (8-183)
[0964] - %X ¢row(availTL> FALSES} bCTUboundary: TRUESF £2), theo] Z-gHc}:
[0965] pSelDsY [idx] = pY [0] [-1]  (8-184)

[0966] - O fgow, thge] HEHrh:

[0967] - x>0 2 A

[0968] - bCTUboundary”} FALSE ¢l 74%- t}2-o] #-g&¥r}:

[0969] pSelDsY [idx] =(pY [2 * x-1] [-2]+pY [2 * x-1] [-1] +

[0970] 2+ pY [2 % x] [-2]42 = pY [2 * x] [-1]+ (8-185)

[0971] pY [2 = x+1] [-2]+pY [2 = x+1] [-1]+4) >> 3

[0972] - 225 oW (bCTUboundary”} TRUESH Z2<), thgo] #gwrh:

[0973] pSelDsY [idx] =(pY [2 * x-1] [-1] +

[0974] 2 % pY [2 * x] [-1]+ (8-186)

[0975] pY [2 = x+1] [-1]42) >> 2

[0976] - agx god:

[0977] - availTLo] TRUE®]aL bCTUboundary”} FALSE ¢l 74-9-, t}&-o] &% r}:

[0978] pSelDsY [idx] =(pY [-1] [-2]4pY [-1] [-1] +

[0979] 2 = pY [0] [-2]+2 = pY [0] [-1]+ (8-187)

[0980] pY [1] [-2]4pY [1] [-1]+4) >> 3

[0981] - a28x ¢om, availTle] TRUE©]Z bCTUboundary”} TRUES]™ thS-o] 2 &-Fth:
[0982] pSelDsY [idx] =(pY [-1] [-1] +

[0983] 2 % pY [0] [-1]+ (8-188)

[0984] pY [1] [-1]42) > 2

[0985] - 2% ¢ow  availllo] FALSE©]aL bCTUboundary”} FALSEC]|™ t}-g-o] #-&¥}:
[0986] pSelDsY [idx] =(pY [0] [-2]4pY [0] [-1]+1) >> 1  (8-189)

[0987] - 18%] ¢om (availTL2 FALSES®}F bCTUboundary: TRUES}F #-2), tho] #-g&xt}:
[0988] pSelDsY [idx] = pY [0] [-1]  (8-190)

[0989] 6. cntT+entLo] 00] ofbd Z$-, ¥ minY, maxY, minC & maxCe &3 #o] FE¥r}:
[0990] -

[0991] - cntT+entle] 2 4 ), pSelComp [3]2 pSelComp [0], pSelComp [2]+= pSelComp [1], pSelComp [0]2

pSelComp [1], pSelComp [1]2 pSelComp [3]¢} HU3tar, Comp DsY 2 CZE thA| =},

[0992] - minGrpldx [] % maxGrpldx [] oJ@l°e]= minGrpldx [0] = 0, minGrpldx [1] = 1, maxGrpldx [0] = 2,
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maxGrpldx [1] = 302 AA=HAC},

[0993] - pSelDsY [minGrpldx [0]]> pSelDsY [minGrpldx [1]11 <1 73-%-, Swap(minGrpldx [0], minGrpldx [1])e]t}.
[0994] - pSelDsY [maxGrpldx [0]]> pSelDsY [maxGrpldx [1]] 91 73-%-, Swap(maxGrpldx [0], maxGrpldx [1])e]t}.
[0995] - pSelDsY [minGrpIldx [0]11> pSelDsY [maxGrpldx [1]] €1 7%, Swap(minGrpldx, maxGrpldx)e]t}.

[0996] - pSelDsY [minGrpldx [1]]> pSelDsY [maxGrpldx [0]] < 73-%-, Swap(minGrpldx [1], maxGrpldx [0])e]t}.
[0997] - maxY =(pSelDsY [maxGrpIdx [0]]+pSelDsY [maxGrpldx [1]]+1) >> 1.

[0998] - maxC =(pSelC [maxGrpldx [0]]+pSelC [maxGrpldx [1]]+1) >> 1.

[0999] - minY =(pSelDsY [minGrpIldx [0]]+pSelDsY [minGrpldx [1]]+1) >> 1.

[1000] - minC =(pSelC [minGrpldx [0]]+pSelC [minGrpIdx [1]]+1) >> 1.

[1001] 7. WS a, b ¥ ke v o] fEET:

[1002] - numSampL®] 0¢]al, numSampT7} 0o]W, t}L-o] A &HT}:

[1003] k=0 (8-208)

[1004] a=0 (8-209)

[1005] b = 1 <<(BitDepthC-1)  (8-210)

[1006] - A Fow, tgo] AH{Hr:

[1007] diff = maxY-minY (8-211)

[1008] - diff7} 0°] obd % vhgo] H&dt}:

[1009] diffC = maxC-minC  (8-212)

[1010] x = Floor(Log2(diff))  (8-213)

[1011] normDiff =((diff << 4) > x) & 15 (8-214)

[1012] xt=(normDiff! = 0)? 1: 0 (8-215)

[1013] y = Floor (Log2(Abs(diffC)))+1  (8-216)

[1014] a =(diffC =(divSigTable [normDiff] | 8)+2y-1) >y  (8-217)

[1015] k =((3tx-y) <1)? 1: 3+x-y  (8-218)

[1016] a =((3+x-y) <1)? Sign(a) = 15 a  (8-219)

[1017] b = minC-((a * minY) >> k)  (8-220)

[1018] o714 divSigTable [] vh&3 o] A4 Hr}:

[1019] divSigTable [] = {0, 7, 6, 5, 5, 4, 4, 3, 3, 2, 2,1, 1, 1, 1, 0y  (8-221)

[1020] - O oW (diffrt 09 2a), teol A&d:

[1021] k=0 (8222

[1022] a=0 (8223

[1023] b =minC  (8-224)

[1024] 8. x =0..nTbW-1, y = 0 .. nTbH-1 ¢ &5 A= predSamples [x] [y]E TS Zo] fE¥t}:

[1025] predSamples [x] [y] = Clip1C((((pDsY [x] [y] = a) > k)+b)  (8-225)

[1026] 3.8 AL CCLM ol g it 94 =g=E

[1027] of AMollA, WC FEie] A A4t =giZ=Ed wheold F e & U8 FAS HoFe dibAd dqa]Add
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[1028]
[1029]

[1030]

[1031]
[1032]
[1033]
[1034]
[1035]
[1036]
[1037]
[1038]
[1039]
[1040]
[1041]
[1042]
[1043]
[1044]

[1045]

[1046]
[1047]
[1048]
[1049]
[1050]

[1051]

[1052]

[1053]

[1054]

[1055]

[1056]

[1057]
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A A7t ArEnt. o714 A Mse W 3+ dgske A HEE vERdt

INTRA_LT_CCLM, INTRA_L_CCLM 2 INTRA_T_CCLM U]¥ &= R= A%

oL

s
7V

- predModeIntra’} INTRA_LT_CCLMZ} Zow | thso] #&¥rh:

222 A numTopSampoll A A& 7Hs 3l o]% A2wnf ME =9} nleftSamp 9% L AZ olgfolA A}
g ol ARv ME e v Zo] fFEHT:

oo oX
of w4

numSampT = availT? nTbW: 0  (8-157)

numSampL = availL? nTbH: 0  (8-158)

- %A gow, theo] AgHrt:

numSampT =(availT && predModelntra = = INTRA_T_CCLM)?

(nThbW+Min(numTopRight, nThH)): 0  (8-159)

numSampL =(availl && predModelntra = = INTRA_L_CCLM)?
(nThH+Min(numLeftBelow, nTbW)): 0  (8-160)
bCTUboundary ¥4+ th&¥ o] fEdt):

bCTUboundary =(yThC &(1 <<(CtbLog2SizeY-1)-1) = = 0)? TRUE: FALSE.  (8-161)
A entN R oj#lo] pickPosN [J(No] L R T& thAlE)S vha3 o] fFEHr}:

&

< numls4N2 ((availT && availl && predModeIntra == INTRA_LT _CCLM)? 0: 1)} TU3A AA =},

E

4= startPosNS numSampN >>(2+numls4N) ¥ FA& A AAHT).

E

4 pickStepNe Max(1, numSampN >>(1+numlsdN)) <} =dslA A=},

- availNe] TRUE®]il predModelntra’} INTRA_LT CCLM 3= INTRAN_CCLM3} Zo™ | cntNS Min(numSampN,
(1+numIs4N) << 1)¥} 231, pickPosN [pos]i= (startPosN+pos * pickStepN)d ZAl AAHE 3L, pos = 0
(cntN-1)o]t}.

- 1A koW, cntN2 002 HAET.

x = 0..nTbW-1, y = 0..nTbH-1 Q1 &= A1Z predSamples [x] [yl w53 o] Frdt}:
- numSampl. % numSampT7} B 0¢|W, thgo] AHgHr):

predSamples [x] [y] = 1 <<(BitDepthC-1)  (8-162)

- a4 god, ve #AYE AgHh:

1. x = 0..nTbW * 2-1, y = 0..nTbH * 2-1 91 ®WXH Fu} AEZE pY [x] [y]l& #X (xTbY+x, yTbY+y)olA ¢ &
27 Ay T2 M2 o AFAAE Ful AE LA AgE.

2. ol Ful MF AE pY [x] [y]le v Zo] f=dr):

- numSampLe] 0XH.TF W, x = -1 ..—- 3, v = 0..2 * numSampL-1 €¢I o] & Fu} MZ py [x] [y]E= 99X
(xTbY+x, yTbY+y)ellA o] 527 dH Z=2A|2 o|de| A4 Fvl A& sdstA d4Hrt.

- numSampT7F 0XtF AW, x = 0..2 * numSampT-1, v = -1, -2 ¢ o]% & Fn} AMZ py [x] [y]= 9X
(xTbY+x, yTbY+y)ellA o] 27 IH Z2A|2~ ojdd AFde Frk A&7 sdatA A€t

- availTLo] TRUE ¢l AS$, x = -1, y = -1, -2 ¢ o]% % Au Fn MZ py [x] A A] (xThY+x
yvIbYty)olA o] 827 e Z2 A2 o AFAdE Fuf ME sLd3A AdAHET

3. x = 0..nTbW-1, y = 0..nTbH-1 ¢ th& =" @ WXE Fvp BZ pdsyY [x] [yl ohe3 o] fxdn

- sps_cclm_colocated_chroma_flagZ} 1014, thso] AL Hr}:
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[1058] - x = 1..nTbW-1, y = 1..nTbH-1 ¢! pDsY [x] [y]& th&3} Zeo] frd):

[1059] pDsY [x] [y] =(pY [2 * x] [2 * y-1] +

[1060] pY [2 % x=1] [2 = y]44 * pY [2 = x] [2 * y]+pY [2 * x+1] [2 = y]+ (8-163)

[1061] pY [2 % x] [2 * y+1]44) >> 3

[1062] - availlo] TRUE®]¥, y = 1..nTbH-1 &1 pDsY [0] [y]& v} o] fE¥t}:

[1063] pbsY [0] [y] =(pY [0] [2 = y-1] +

[1064] pY [-1] [2 = yl+4 = pY [0] [2 = yl4pY [1] [2 = y]+ (8-164)

[1065] pY [0] [2 * y+1]+4) >> 3

[1066] - A gkow y = 1..nTbH-1 <1 pDsY [0] [yl oh2 Zo] fmdrt):

[1067] pDsY [0] [y] =(pY [0] [2 * y=11+2 = pY [0] [2 = yl+pY [0] [2 = y+1]4+2) >> 2 (8-165)
[1068] - availT7F TRUE®I™, x = 1..nTbW-1 <1 pDsY [x] [0]2 w53} o] fidrh:

[1069] pDsY [x] [0] =(pY [2 = x] [-1] +

[1070] pY [2 = x-1] [0]+4 = pY [2 = x] [0]+pY [2 = x+1] [0]+ (8-166)

[1071] pY [2 * x] [1]+4) >> 3

[1072] - A gkow, x = 1..nThW-1 1 pDsY [x] [0]& oh2} o] fmgr):

[1073] pDsY [x] [0] =(pY [2 * x-1] [0]+2 = pY [2 = x] [0]+pY [2 * x+1] [0]+2) >> 2  (8-167)
[1074] - availLe] TRUE®]3L availT7} TRUEC]¥ pDsY [0] [0]-& ©h&-3t o] frglt):

[1075] pDsY [0] [0] =(pY [O] [-1] +

[1076] pY [-1] [0]+4 = pY [0] [Ol4pY [1] [O]+ (8-168)

[1077] pY [0] [1]44) >> 3

[1078] - 387 gow, availle] TRUEC]AL availT7} FALSE®I® pDsY [0] [0]2 &3} o] gt
[1079] pDsY [0] [0] =(pY [-1] [0]+2 = pY [0] [Ol4pY [1] [0]+2) >> 2  (8-169)

[1080] - 387 gow, availle] FALSEC]aL availT7F TRUEI® pDsY [0] [0]2 Th&3} o] figth:
[1081] pDsY [0] [0] =(pY [0] [-1142 = pY [0] [O]+pY [0] [1]4+2) >> 2  (8-170)

[1082] - 387 grow(availle FALSES} availTi FALSESH &), pDsY [0] [0]& Th&3 o] fr=dr):
[1083] pDsY [0] [0] = pY [0] [0] (8-171)

[1084] - a8A gow, the] HgErh:

[1085] - x = 1..nTbW-1, y = 0..nTbH-1 1 pDsY [x] [yl oh&2 Zo] fmdrh:

[1086] pDsY [x] [y] =(pY [2 = x-1] [2 = yl4pY [2 = x-1] [2 = y+1] +

[1087] 2 % pY [2 % x] [2 % y]42 = pY [2 * x] [2 * y+1]+ (8-172)

[1088] pY [2 * xt1] [2 = yl4pY [2 = x+1] [2 * y+1]+4) >> 3

[1089] - availLe] TRUE®]™ y = 0..nTbH-1 <1 pDsY [0] [yl th&3} o] fi¥th:

[1090] pDsY [0] [y] =(pY [-1] [2 = yl4pY [-1] [2 = y+1] +

[1091] 2 % pY [0] [2 = y]4+2 = pY [0] [2 = y+1]+ (8-173)

[1092] pY [1] [2 = yl+pY [1] [2 = y+1]+4) >> 3

[1093] - %X o™ y =0..nTbH-1 ¢ pDsY [0] [ylE ©h23 o] Hxdr}:



[1094]

[1095]

[1096]
[1097]
[1098]
[1099]
[1100]
[1101]
[1102]
[1103]
[1104]
[1105]
[1106]
[1107]

[1108]

[1109]
[1110]
[1111]
[1112]
[1113]
[1114]
[1115]
[1116]
[1117]
[1118]
[1119]
[1120]
[1121]
[1122]
[1123]
[1124]
[1125]

[1126]
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pDsY [0] [y] =(pY [0] [2 * y]+pY [0] [2 = y+1]+1) > 1  (8-174)

4. numSampLe] 0X T} =W, Ay o] 4z g2l AME pSelC [idx]E idx = 0 .. (entL-1) ¢ p [-1]
[pickPosL [idx]]¢} L&Al A4 Aele o AMEY H o] % Fvl AE pSelDsY [idx](idx = 0 ..

(entl-1))= Ya3) #o] gtk

- W4 y= pickPosL [idx]e} L34 A=),

g
Aui
oo
S
)
oo
i,
Auf

- sps_cclm_colocated_chroma_flag7} 1°]
- y>0 || availTL == TRUE®]¥,
pSelDsY [idx] =(pY [-2] [2 = y-1] +
pY [-3] [2 * y]+4 = pY [-2] [2 * yl+pY [-1] [2 * y]+ (8-175)

pY [-2] [2 * y+1]+4) >> 3

- agA god,
pSelDsY [idx] =(pY [-3] [0]+2 = pY [-2] [Ol4pY [-1] [0]+2) >> 2  (8-177)
- a8A Fow, thge] HgErh:
pSelDsY [idx] =(pY [-1] [2 * yl4pY [-1] [2 * y+1] +

2 = pY [-2] [2 = y]42 = pY [-2] [2 = y+1]+ (8-178)

pY [-3] [2 = yl+pY [-3] [2 = y+1]+4) >> 3

5. numSampT7} 0X.t} 3, Mels o]9 Adt g 2Zuf MZ pSelC [idx]7} p [pickPosT [idx-cntL]] [-1]
AsHA AAEM | idx = cntl .. (entL+entT-1)o]al, &3l idx = cntlL .. (cntL+entT-1) ¢ o} AE
& Ful AZ pSelDsY [idx]E th3 #o] A A4H}:

3}
K

ol

o] -
- M4 xE pickPosT [idx-cntL]® T LA AAH).

- sps_cclm_colocated_chroma_flag”} 10]™ t}go] 2 -&¥r}:

- x>0 9 ¥

bCTUboundary”}F FALSE Q1 7 thg-o] #-&€rh:
pSelDsY [idx] =(pY [2 * x] [-3] +
pY [2 * x-1] [-2]+4 = pY [2 = x] [-2]4pY [2 * x+1] [-2]+ (8-179)
pY [2 * x] [-1]+4) >> 3
- %X ¢ow (bCTUboundary”} TRUES} ), ©ho] A8 H}:
pSelDsY [idx] =(pY [2 = x-1] [-1] +
2 = pY [2 = x] [-1]+ (8-180)
pY [2 * x+1] [-1]42) >> 2
- O8X ¢grom:
- availTLe] TRUE®]al bCTUboundary”} FALSE ¢l 7% thgo] Hg¥r):
pSelDsY [idx] =(pY [0] [-3] +
pY [-1] [-2]+4 * pY [0] [-2]+pY [1] [-2]+ (8-181)
pY [0] [-1]+4) >> 3
- %X ¢om | availTlLe] TRUE®]aL bCTUboundary”} TRUEO]W t}&-o] 2 &-¥t}:

pSelDsY [idx] =(pY [-1] [-1] +
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[1127] 2 = pY [0] [-1]+ (8-182)

[1128] pY [1] [-1]42) >> 2

[1129] - %X ¢ow  availTLe] FALSE©]3l bCTUboundary”} FALSEe]™ t}g-o] 2-8%T}:
[1130] pSelDsY [idx] =(pY [0] [-3]42 = pY [0] [-2]+pY [0] [-1]42) > 2  (8-183)
[1131] - 238 o (availTL-S FALSES}F bCTUboundary: TRUES} 2-&) t}do] &% r}:
[1132] pSelDsY [idx] = pY [0] [-1] (8-184)

[1133] - O gow, el H8Hrh:

[1134] - x>0 < A%

[1135] - bCTUboundary”} FALSE ¢l 7%- t}2-o] #-&¥r}:

[1136] pSelDsY [idx] =(pY [2 * x-1] [-2]+pY [2 * x-1] [-1] +

[1137] 2 % pY [2 % x] [-2]42 = pY [2 * x] [-1]+ (8-185)

[1138] pY [2 = x+1] [-2]4+pY [2 = x+1] [-1]+4) >> 3

[1139] - 2% 2row(hCTUboundary”7} TRUESH 23) theo] #-gH}:

[1140] pSelDsY [idx] =(pY [2 * x-1] [-1] +

[1141] 2 = pY [2 = x] [-1]+ (8-186)

[1142] pY [2 = x+1] [-1]42) > 2

[1143] - o go:

[1144] —availTLo] TRUE®] i bCTUboundary”} FALSE <1 #-$- th&o] #gHT}:

[1145] pSelDsY [idx] =(pY [-1] [-2]4pY [-1] [-1] +

[1146] 2 * pY [0] [-2]+2 = pY [0] [-1]+ (8-187)

[1147] pY [1] [-2]4pY [1] [-1]+4) >> 3

[1148] - 238x o™ | availTLe] TRUE©]aL bCTUboundary”} TRUE©]™ t}S-o] Z-&%u}:
[1149] pSelDsY [idx] =(pY [-1] [-1] +

[1150] 2 = pY [0] [-1]+ (8-188)

[1151] pY [1] [-1]42) >> 2

[1152] - 2%x] ¢om  availTlLe] FALSE©]3L bCTUboundary”} FALSES|®W t}&o] # & t}:
[1153] pSelDsY [idx] =(pY [0] [-2]+pY [0] [-1]+1) > 1  (8-189)

[1154] - %% ¢row (availTLe FALSES®} bCTUboundary: TRUES} #g) thgo] 2 & ¥t}:
[1155] pSelDsY [idx] = pY [0] [-1]  (8-190)

[1156] 6. cntT+entLo] 00] obd Z$-, ¥ minY, maxY, minC & maxCe &3 #o] FE¥r}:
[1157] -

[1158] - cntT+entle] 2 4 ), pSelComp [3]2 pSelComp [0], pSelComp [2]+= pSelComp [1], pSelComp [0]2

pSelComp [1], pSelComp [1]-2 pSelComp [3]1¢} &Y™, Comp DsY % C= thA| &},

[1159] - minGrpldx [] 2 maxGrpldx [] ol@lol:=: minGrpldx [0] = 0, minGrpldx [1] = 2, maxGrpldx [0] = 1,
maxGrpldx [1] = 3022 AA=FC}.

[1160] - pSelDsY [minGrpldx [0]]> pSelDsY [minGrpldx [1]1] <1 Z3-%-, Swap(minGrpldx [0], minGrpldx [1])°]tT}.
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[1193]

[1194]
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- pSelDsY [maxGrpldx [0]]> pSelDsY [maxGrpldx [1]] <1

ot

-, Swap(maxGrpldx [0], maxGrpldx [1])o]t}.
- pSelDsY [minGrpldx [0]]> pSelDsY [maxGrpldx [1]] <1

ot

£ Swap(minGrpldx, maxGrpldx)o]tt.

- pSelDsY [minGrpldx [1]]> pSelDsY [maxGrpldx [0]] <1

ot

£, Swap(minGrpIdx [1], maxGrpldx [0])e]t}.
- maxY =(pSelDsY [maxGrpldx [0]]+pSelDsY [maxGrpldx [1]]+1) >> 1.

- maxC =(pSelC [maxGrpldx [0]]+pSelC [maxGrpldx [1]]+1) >> 1.

- minY =(pSelDsY [minGrpldx [0]]4pSelDsY [minGrpldx [1]]+1) >> 1.

- minC =(pSelC [minGrpldx [0]]+pSelC [minGrpldx [1]]+1) >> 1.

7. W4 a, b 9 ke 5 o] ¥t

o
o
-numSampL©] 00] I numSampT7} 0o]W t}L&-o] Z-& ¥ t}:

k=0 (8-208)
a=0 (8-209)
b =1 <<(BitDepthC-1) (8-210)

- %A FoW, thEo] HEHrh:

diff = maxY-minY (8-211)

- diff7} 0°] obd A5 thFo] H&¥r}:

diffC = maxC-minC  (8-212)

x = Floor(Log2(diff)) (8-213)

normDiff =((diff << 4) > x) & 15 (8-214)

xt=(normDiff! = 0)? 1: 0  (8-215)

y = Floor(Log2(Abs(diffC)))+1  (8-216)

a =(diffC =(divSigTable [normDiff] | 8)+2y-1) >y (8-217)
k =((3+x-y) <1)? 1: 3+x-y (8-218)

a =((3+x-y) <1)? Sign(a) * 15: a  (8-219)

b = minC-((a * minY) >> k)  (8-220)

o714 divSigTable []& tg3} Zo] X A=

divSigTable [] = {0, 7, 6, 5, 5, 4, 4, 3,3, 2,2, 1,1, 1, 1, 0y (8-221)
- 08X gGoW(diff7t 07 Ze) thgol 48"

k

0 (8-222)

a=0 (8-223)
b =minC (8-224)

8. x =0..nTbW-1, y = 0 .. nTbH-1 <1 &= A= predSamples [x] [y]&= t&3 o] f=%r}:

predSamples [x] [y] = Clip1C((((pDsY [x] [y] = a) > k)+b)  (8-225)
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10, A|8FE<] W) 9lojA], k¥ (L1-L0) Z(C1-C0)¢] F #koll 71x38te] =T},
11. Al6E2] W oA, ki kMinZ kMax At HE] WollA Fadit).

12. A8FEo] wpHo| 9lojA], k Shift(Ll - LO, W) 2 k= Itztulg ©HolEe AEFS
(xtoff) >> s0]3, offE A, 2 F= A v B2 o]},

)
s
w2
=
—n
—
—~
>
2]
~
Il

13. Aol Wel 2loiA, k= kMin¥} kiax Abole] W] el
L0)>kMax©] 3L k = Shift(L1-LO, W)o]t}.

1301'
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|
oy
(=)
~
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=
=
o
=<
)
=
1l
—~
—
T

K

14. AgFE] Wl 9ojA, k= kMin¥ kMax AFele] W9 oA f&ska, 2 k = Min(kMax, L1-L0) T+
k = Max(kMin, Min(kMax, L1-L0))o]t}.

15. A|58FEo] Wl 2lojA | (L1-L0) <0°]aL, o WAl '-a' S F=387] 98 2Astes dA7E a3 En.
16. A53E9] v oA, (L1-L0) = 00]x, aE 7]Ezk 2 0 B 12 AAHr),
17, A|58tE-9o] Hio] gloj A, (L1-L0) = ZEO]E, E>0, a = Shift((C1-C0), E) ®=+ Singshift((C1-C0), E)

o], " Shift(x, s) (xtoff) > so]al SignShift(x, s) =(xtoff) > s(x=0 2 AF) = —(—xtoff) > s(x
<0 21 ZA$)elt.

18, AIFE WA ATFE F o= @ FEe) W] glold, WAL s WAt A BRoyy 2y
A 8L A4S wiE T

19. AFE WA AR F ol @ o] PHel goly, WEe FYshe WAL Y | FdozRY
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A4 252 YT BAS TR,

pud

20, ZRAM B WRE s v dAA dREE Eedehs HH e AlAE A glojA, WEe] ZEAA
o dad ), ¥E ZRAMR stofw A1ZE WA A0S T ol § Fuo] WS TEsH .
21. v AAA AHFH B Zhs wiAlel AE HSTE

1. vde A el dojA, A=Rvn £5 <l vt dA] vt &5 H|tjee] 7Y @ xd Abolo] W
e 98, tF A2 PXJE Ay RO 2 o5 Axte 2oz A4 vge & |
A Arul AEY HE = P(x, v)E Z2ASE @A - MCMS A20F AZ9 YR (x, y)ol 7]%s ] ey
- R HZ AS5 VxEte] S st 9AE E3e).

2. A& Wi glojA, tF ARA AXUE A3y mddE maugr)l 9% o
148 2dy g gzt 9% o] AZoMnt fEE A2 Ay mde] 3T

Yo
o)
il
2
x
rﬂ
o
I
i,
2

3. A=) Wel glojA, A Amvl AES 4% o] AlEdRt Y xsto] ASHI AdF A=Rvt HE2
NE o] AZet 7| zdte] o SH.

4. A2E E= AFE Wl SlojA, Amvt BEL] HF S5 Px, vy Al AY R 9d o=
Pl(x, y) 2 A2 A9 mdel g o= P2(x, v)o 7Fs Hatol 7234,

A4l Wl 9lojA ) P(x, y) = wl X Pl(x, y)+w2 X P2(x, y)ola, wl & w2t wltw2 = 12 A|gty

6. A4dEo] vy 9lojA | P(x, y) =(wl = P1(x, y)+w2 = P2(x, y)+Offset) >> shifto]il, offset2 0 &
1<<(shift-1)& *33sl= AFolal, shift & AFolx, @ wl © w2 wltw2 = 1 << shift® ASHE 71Ex
o]t}

7. A4gEo] W o] P(x, y) =(wl *= P1(x, y)+((1 << shift) -wl) = P2(x, y)+Offset) >> shifto]al
offset 0 B+ 1<<(shift-1)& XEF3t= Aol shifte Aol widh w2 7Fs A o]},

8. A5F= U] A73E F oj= 3k o] ol QlojA, wl E w29 2 A (x, y)dl &g

9. A5E WA A7FE F o= g g WhHo| QoA x> yol¥ wl <w2e]il, x <y°o|H wl> w20]il, x =
yolH wl = w2o|t}.

10. A5EE WA A73E F o= 3 F&o] W lojA, x <yo] AS, (yx) #to] F7FsIH(wl-w2) kol
=7 ek,

11. A5EE WA A73dE F o= 3 & ol dojA, x> yo| AS, (x-y) #t°] F7FstH (w2-wl) kol
i

]

12. W) Ae] Pl oA, At B Q vres A Mo B3 ves] 5y 8 Ed Aol
MES o, 9% of% WBWL AIE Al A2 FLUE AP wACCIDO WA Hve B 4
dEshe o AHEEEA Rl YR Al A4 W/EE WA HHe BEo ABS 55 As) A% o2 A
BUe g A2 AEs PLUE HF RACLDO] ASHEA Rl B Az A4S FPE WA
WAL AR W/EE A2 Agshe wAel Jlxstel Wae FYshs wAE Egac.

13. Az Wiel glojAf, AL CCM2 W> K X Helal, K7F o] obd A& nhhshs 9ol 4854 &

14. A123F=2] Wol] 9lojA, A2 CCLMS H> K X Weolar, K7F &o] ofd AFE wHele 4 $o Ae9x &
=r}.

15. A1232o] we] glojA, A1 CCLM 2 A2 (CLM & o= dhprF Z&5A &= 7Aool Al CCLM T+
A2 CCLMY] A4S YellE Zeart Aladdy 52 g
16. A1EE WA A15E F o= 3 gEo] e gloja, WS 33l G A4 ESo2HY A9
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18. ZEAAM Bl WHgE 2t v A wEeS 23k vve AR FA el glojA, WHEo] ZRAX
o) dad w), ¥ ZRAMR stofw A1FE WA A7RE T ol § 5o WS TEsH .
19. B AAH HSFE A5 Jhe Al AE AFE L2 oM, HFE LRI AIZE A Al

= - =
F oln @ FEe WU £ AT TRy w=F T

1735

AF WA F&E HEE oF Eo, o 7, 8, 11-13& E£33slo] ojd AAHd ydd /MAH 7&e EH E4 2
=S A3t

1. vlge Az wiel dojA, vt dA vt EF3 vt 3Y H Xd Alole WIS &, dA
HT] 9 B29 349 H T3A A<e FIY(arithmetic coding)S AFE3EY] Z e 1(flag) S IYsE o AFEH
T AUXE(context)E AAsHE v - AYAEE A4 e B59 A% Ay o]% BFo] AR PEY
E Ay BA(CCIM) oF BEE ALgste] 39 Hex] offto] 7123 - 2 AAS = Gl 7| %5k WIS
FPste GAS £

2. A= W glojA, AEAELE (M oF EEE AE3le 9% Hd o] B=9 A1 AYXEE ¥
gatal, 9% et o] BFo] (LM S BRTE AME3HA e A Al AY2=Ee tE A2 HY2EE X
g3t}

3. A= Wl glojA, A& Hut o] B=LS A8 4 flau, E LM dF Res d43d Aoz 7t
FHEg

4. A1FE2 Wl doiM, AF A o]y BEEL A8 42 glu, (O dF REE ndAsld Adow
7rEFH

5. AllgEe] el glojAM, dF% e o] &5 UiF A9 Har, B (N oS REs 243t Aes 3

Lo

A= el glojA, % A ol E52 Ul ZYHaL CCLN ¢S BE= v

et

ke

i)

Aoz 7t

N

7. AHe A el oA, WiH e dA WY &5 Hites] 29 ¥ Fd Abole] WS fs, dA
7]

HT 2 &559 3l o]de] ol 859 3d Rid 7|xste] A4 Ul oS ES(direct intra prediction
mode) (DM 2=) @ M& P o= RE(linear intra prediction mode)(IM EE=)9] &1} o]Ate] TAJo] ojsh
Y =AE AAsE 9A; 2 ZASE WA 7| &t WS FyeteE GAS £330

8. A|7EES W QlojA | Fh o] o] EF9 A% AT o] EFo] WM RERE IY Hi, WM X
co] ¥AZF WA =Yg "t

9. A7ES W lojA | Fhy o] ol EF9 9% AT o] EFo] M KRR IY Hi, W DM X
=o] ¥AZF WA =Yg "ot

10. A73HE9] WhHol glojA], &) el s 39y Heg F

U olge] o BEo] 9 Ag o]f B L
A

1L ATEE A A0S F o= I FH] Pie] QoA sht olgel EAE A shebele AE(SPS),
WEle shekulE AEPS), 94 shevE AEEPS), 94 dE, Eetelx dd, B 2% s, sht o4
of A ;Y Fu B skt olge] ;Y FOR AdY ek

12. e A Pdel QoiA, Hiriee] @Al Htle 2=} wres] @Y © A Aold] WHE 98, @
4 WCe e AAR amel ® e A AZdel 4Y LU A3 £E 22 Be FEAE 452
A% AelEE Agai @A 2L Ada Al Jzae] MEe Saet wAS wiad

13, Al1285% 9] Wel glofx], Aol L Tl AFE e BEY ok,

H
S
2
o
ot
I
Lo
ok
e
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2
(
fr
>
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-
2
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[kl
fr
=
[>
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rlr
s
2
ofk
[kl
fr
=
[
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15. Al12852] W] QlojA],
al0o]il, C0 ¥ C1& z=n} *3%011*1 =
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48 2l o 59 FEvEE o 2 Bola, o =(C1-C0)/(L1-L0) ¥ B = CO-

Ha, 8 L0 % L1 vk AEeA frwd.

16. A153H=2] W] glojA, Fnp AE2L 10 2 LIS fEse b AFEE7] Ao g A2 2 4 U
17. A153E9o] whel gloja], 0 2 L0S Z+z} {Cx1, Cx2, ..., CxS} 2 {Lx1, Lx2, ..., LxS}= ZAE S
IRul @ Fol WZo) 7]xeta, €1 2 L1e Z+2 {Cyl, Cy2, ..., CyT} % {Lyl, Ly2, ..., LyI}= ZEAH T
A2u} @ Ful WZo] 7%k, {Cx1, Cx2, ..., xSt {Lx1, Lx2, ..., LxSrol ti-$-3tar, {Cyl, Cy2, ...,
CyTr= {Lyl, Ly2, ..., LyTrell t-&3far, CO = fOo(Cx1l, Cx2, ..., CxS), LO = f1(Lx1, Lx2, ..., LxS), C1 =
f2(Cyl, Cy2, ..., CyT) ¥ L1 = f1(Lyl, Ly2, ..., LyDolx, ¥ 0, 1, {2 ¥ {3& &o|t}.

18. A17852] W oA, {0 2 {12 A1 FFolrt.

19. A17852] Wgel oA, 129} 32 A2 Fgro|tt,

20. A18FE-2] Wl dojA, {0, f1, f2 2 3 A3 Folu},

21. A20E2] el gloiA, A3 e Warsh Ferolt.

22, AN7E] el lojA, Tolt}.

23. A7) ol ol {Lxl, Lx2, ..., LxS}= Frl AE aFoA 7 e AZolr),

24. ALTFEL] el doiA, {Lyl, Ly2, ..., LyT}= Fuk AZ 2504 71 & AEolt

25. xﬂzsfz}% T A4 W lojA, Frl AE 25 AY 2d 39 IevHE FE57] 98]

26. A|23&E & A243

VIM-3.000 A A}&HE o]

% S8, M 2

o}i 1‘r1 FE

= @A 71 x5 W

28. A273HEo] Wl QlojA],

vo)ell ejE3ste},

29. A278E2] ¥Hol| oA,
d2), (x1+d3, y1), (x1, yl+d4)e] A=

yDel eJ&3stet,

30. A27&E WA #1298

31. HTl e Al el doiA,
ol A# HEWE(main color component)} &

w=
= AE2x Ay ANXYE

CHlEle A el 9101

55

el o= ke 324 Ay 7

o AxdE 9 azd de 7

Z2ul Ay AFXIE F

5 7)s

ol gl
A, Azv =

AN
A=)
ross—color component prediction)g 93+ I&}u]E

= 2l HYee dA Hre E5 HYee] Id ® xd Alole

e HY 29 oqFe seeE FEs) 99
B A3E

fs =4
AFe WE ol AEW BASA e,

Lo

ozM AY wY o=
A4 v 9 2

Fdete GAE I

7 2 ool AEL AA(x0, yo)ol HAHI, 9H(x0-dl, y0), (x0, yO-
d2), (x0+d3, y0), (x0, yO+d4)e] A&

VY A
ze
o @

H) QA wm
ZANZ Seld AIFE WA AP F o= FEo Pue FASH Ak,

el A

o] MZL Auses d AR, {dl, d2, d3, dd}E 9 (x0,
o] AEL A (x1, yDol #xstx, 99 (x1-dl, yl), (x1, yl-
o] AEL A3l o AMEEaL, {dl, d2, d3, dd4re= YA(x1,
o] Wlo] glolA] | o] AMZLe Ar HFUEZS Y,

Hitjeel dx vt EE53 njgee] 39 ® Xd Alele WIS ¢,
2 A A ¥IE(dependent color component)ol] 7]Z%3}e] A3
AXHE oS8 93 Tﬂrﬂ”]a% ﬂ@}‘; A - Wl Ay AXHEE Ful 4
YUE F shyR dea 9 5 Ay HYIJEE Fub Ay H¥ydE 94 3
2 Aoz Hed - 9 AHs= ‘i‘rﬁﬂoﬂ 7138k W3S Fyste gAE Xt

9% EFsHe de Axg FAe] QoM. FHol ZaAAe



10-2025-0008987

;!

=

=

M

i
=)

o
s oo w -
B Ty Z woow
wr w25 i w = -
W E O T 5 T C
o = F S ) w W T 0 Ay =2
beet = B i B 3 W < o B
g OT_ O#a HE ) _ oy =0 - L ,ml o ﬁl 2 JLIL ]
TS B T S O O T T B P ,
5 L H = - 3 Wz N ﬂ 5o 6o ] o9 00X
= =3 T o) S W © il X @ g < oF 4 % o) B
h =3y e oo % ) o - o W ] M oy - e ) 2
R T o= TR o* = o - - 4 g o ¥
Mr = B n n ° Ul m_a =H e Wi o|/ =3 W = = 0 o
L A i Mo B @ O o S W ) T A = 7
Y o <o ol WS HY o o dr_ g A = H T =z ? ~ <H
MM mx%iﬂm al X = L E 5o T of M o ) T M e g < o
2T LT M X w L B EHT 7 Bl T NooE o p <
e T N R T B s 2T w0 w2 i s
Mo ﬂwﬂﬂw% w S | - nog R NM ﬂﬂ.q.o;ﬁ o 0 W W = = do &
W i e = oy w M AR = R A 7 T Y < o
T~ = Hn n W s = o R o o oo
v FTENAE o B w2 ol = B o 5o
oo o = = do ™ U g I W do M Gl
° o = T oy -3 M o ~ s > o7 = ™o ) = M Wr # T
m M Ao o o = 3 KK o) o oy o B g B o i et = of
R R = s T o AR I ) C A oo o ol T
Wox o ° W = L oo g g TF W I o oK =
B — o =g o K — I 1 w M- o o X B W_a olo | GO W A 5 7
5 T3 o A SR . R Eew w4 X g =z o
= = rZw Moo Ex e 07 o o Aolﬁqﬂaﬂm1 i R I
- L Lm RS o owE ¥ £ ol o M A o 5 P B .
~ —_ 3 N — % gl
57 % o Cl o W o T % T T T o= T R m % = Hy mﬁ mﬁ m W o % M
— _— ny iy = = 1o =i &
® < = TS o W . Ty =y A A TE g oA B 2 EE S i o 1]
+ o= % oz W ° Foa i ) = Mo R 5= M ~ B B “ T = T M
X = = O ° 3
o2 B T O w% i = ) S K e mm = —~ Tk = g N Bow s B mE
gm W = 5 Sl H o of K of B = o W Moo = ! ey
~o — K e Z‘_ of _ o =R 2 o . Wy oW o o0 T Wﬂ djo Wﬂ < mi iy a -
= . TeET $2 3758l 4 mui,iiifg 3% 7 i 2
5 T 3 P T s S B d 2w B T ° % T 2R . 9 o
o S T ,ﬂw%é%% = 0 ﬂn@afﬁwaﬁaﬁ MMMW S : L
A T W ox ST g TR C) o E T T M S 0= oo sz s
— .~ - ~ - ~ = —
@Lwr. 1o o o OM,M%$A1H% - - H%Lﬂ%a% = = 0= ° =
S nH G T = H o R — 3o "y K il X E iy =) -4 po ook ~ - 9 T o
) oE W Z WQ1%A;%74AMMW‘Q1%}4w”?ww ,,acT.%m__ﬂE
qqmoma,al ) 2o Log_. Wummﬂﬂi R K= mM,]uﬁoWﬂﬂ T T TR ) ,Ao S _ﬂﬁE
A s B R 4, < i K ! = = = 1w > GG T 5 H%ir - B
No & o of . ! o o = = —_ w0 w = FOED e T = e ! W iy X ey S ) 3 $ T X _1J
o BE T B g ooy 9 uﬂ - SRR B ww > ww DR 0o W W 4 = < Mm O I TR ) -
s roe) = o e T = R S
w o E ) ) e 0 2o T A — w W R Py S =3 = R RT
rwt TrhE TR ST ET L I b T3l T ] S N sy ET 2T E B
—_ B =R ‘mW o ‘_Zlnﬂ . Mﬂ = OW ‘M ‘.W K ﬂmo ﬂmo lrm ~ lrm A= O‘.ﬁ - ;I.,.Vl K M.rl mﬂ o} W:E o E‘.* ‘mmO ‘_ZI..* mo iy WH_ TR a
) P ok T "= ® % P s T oo m g ) A .
S s < = = == x = 29! = oo o T T T o —
3 SR ; ) ol = o = R — mo S op _EU o° Mo 2, du Hr m o <
Q 7y w o o = w3 G ﬂdr = - o (s B T 5 o
<t I — Sy o " pa = = - | 0= W 5o
= X S — 0 E 2T ~ - T " MR = N o
= < 8 & — Sy R = w2 -z 2=
rl = s = = & & T 8o © i =~ ® X
= = S = T S h N % o
L& 2 53 2 g Swof s
o O = < A —
[ = 3 « & —
= <t A =~ =
= & 2 g § § g
- - < < ol ey
ERE R A

- 66 -

(x, y)ela, & & =
al, R A 2

J vlg e 59 Yuje sole= 7

Fol= Z+ZF Wek Hold



[1445]

[1446]

[1447]

[1448]

[1449]

[1450]

[1451]

[1452]

[1453]

[1454]

[1455]

[1456]

[1457]

[1458]

[1459]

[1460]

[1461]

[1462]

[1463]

[1464]

20.
1,

21.
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23.
H/

24.

ul

25.

vl

26.

y-
27.
y-

28.

H/
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H/
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#(

31.
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32.
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A19gE] W oA, F 7 oo A=Rvl MEFL HE (x-1, y), (x, y-1), (x-1, yti-1) L(x+W-
v-D& 2 AES XE).

A19gE2] W lojA, F A o] AZul AELE HE (x-1, y), (x, y-1), (x-1, yH-H/W -1) &
-1, vy -1DS 2= AES E£38ka, 97|14 H> Woltt.

A9 Wil oA, F A o] AR MES X (x-1, y), (x, y-1), (x-1, y+l -1) H(x+i-
H-1, v -1)& zt= MZS 33kebar, of7]4 H <ot
A19FEe] el QlolAM, F A ool A=W BES HFE (x-1, y), (x, y-1), (x-1, ytH-max(1,

A
“
) ZH(xtW- max(1, W), y-D& 2E &S 23,
A198H=2o] Wlof glojA, F Il oo AREw MEZLE HAFE (x, y-1), xtW/4, y-1), (x+2 = W/4, y-1)
L(x+3 = W4, yv-1D& 2t AZ2S x93,
A198H=o] Wlof glojA, F Il ol AEw MEZLS HAFXE (x, y-1), xtW/4, y-1), (x+3 = W/4, y-1)
S A= MES X
A19&-5-2] "WhHe ojA, F Jf o] A=W MELS AE (x, y-1), x+(2W)/4, y-1), (x+2 =(2W)/4,
1) L(x+3 (20 /4, y-1)& 2= AWES ¥,
A198-5-2o] "WhHe ojA, F Jf o] AAEw MELS AE (x, y-1), x+(2W)/4, y-1), (x+3 =(2W)/4,
1) D(x+2W) -1, yv-1)DE& 2= BES x93
A198E2] W oA, F A oo Z=mp AEL HE (x-1, y), (x -1, ytH/4), (x -1, y+2 =
4) D(x -1, y+3 * H/4)S zt= WSS X 83ic).
A198HE-2] uHo oA, 7 Il o]
4) W(x -1, yti-D& 2= AZS

it
o
-
2

Zo #AE (x-1, y), (x-1, y+2 = H/4), (x -1, y+3 =

A198-E2o] B dojM, F | olAte] e MEZL HE (x-1, v), (x -1, y+(2D/4), (x -1, y+2
2H)/4) R(x -1, y+3 =(2H)/4)& ztE= WEZS LT3},
A198E-0] vl glojM, F ) ol A=Eu AMZLS HE (x-1, y), (x-1, y+2 *(2)/4), (x -1, y+3
2H)/4) B(x -1, y+(2H) -1)& zte= BES 33,

A 2085 WX A31E T ol g & W] QlojA, CCLMe IetulelE AAstr] a8l 4&s + 7
AMFo] Hegry,

RS B A

x

ATE WA A32&E T o= @ FE Wl oA, MES T dAs A E5oRTE A9

E?‘i & sk s

CERAN L PR e ou dAR MueE T oo Az g gelA, dHe] Lz
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e
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