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EE, Q%o P4 ekt Lo dgeld BAL V5 FHsE BEA P4 ekt ohyn v A5 @
AAZ) 8 A T4 axd F oot W e 9X A% S A6 ALHE T4 ass Ade
wye) BAe FAFEY DAY FARRE TPsel 7AW + U, 9 A% IS A% AeHE A
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PB), W%k =5 (Transform Block; TB) o= H& < v, shte] W& ZA717F 9 22 8h9 f5lo= 2

e

9 4 9.
B2 (block) e AZ (sample) o) WX MRS ek, s N& o] A g AT BEe £3 2344 Fei
e o 5 e,
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S} E A E(parameter set)E HIEZAE" Yo Fx F 3t AR sidsiy, AFAA vy AE
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Z(100)E 29 d=5(111), &2 ®HAR(112), AED =5(120),

2} 2~
QR e} =l = -
A1(115), FAH71(125), WMER(130), FASHR(140), AERI R SoH(150), FEFASH-(160), WS

=] ANE
(170), 7Fb71(175), BEH(180) % F= 974 H¥ (19005 £33
G Fxsl A (100)E J= Gde dis] JEZ(intra) 2= EEE °1E](inter) REZ {332 43351 H|
ExEYS 9T 5 glrh. dEY BE Ag 2~

AR (115)7F < E‘rfa Mo, Y REQl A 294
7 J

Ao 98 B0 ggk o5 EESS A &, ¥ EF =
o, 98 FAe A 9A(original picture)E ¢n|st = gt}

Qe mEQl FG, A o SY(120)E @A BE Fuel ofv] REs/BEsE BEo Az ol g5t
T A5 FYse] A5 B2 YT 5 Aok

A xel A, 23Y dFH(11De, +3Y dF AN Fx A H3(190)0 AF= e FFE A
AeoA g E=3 b miA 7 o FHE 49e Zol 23 WEE 7 ¢ Jduh. 23Y B3R (112) 23
 WEE o] &3t FFY WAL FIFoTH oF EES AAHT & Uk, A7, 237U dEE QE o
Zoll AFEE= 221 WEoln | dA Fadl/ 55 ud AN FE G4 Alole e AS e 4 9t
ZAA71(125)€ 98 2353 AAE oF B=9 x4 98] FA E=(residual block)S AAE 4= U},
HBE(130) & 22k &5 dis] ¥ (transform)& st W3k A4 (transform coefficient)E &I &
k. mEm FAER(140)E Q¥ W3 ALS A8 weluEl (quantization parameter, X 9Fx}3} ulj )
Wa)o| whel Fx}Ekste] AlElE AlG(quantized coefficient)E &8 4= Q).

AERI] HEsH-(150), FASH-(140)014 A& g =5 7335 AN ad Fost sy @t
T VxR AERY ¥353E FPste] HIE2ER (bit stream) S YT F dvt. AERI B33t A&
He A9, =2 2 FES 2 AEGymbol)oll A2 o) HEVE @gEu v 2 SES e A

= 74 S

B g HEVE o] AEo] ndAE RN, FEs did HEEC Ug HE
uepA] AERI Jo3tE FAA 9d FEste] 45 Aol mobd F Jdrt. o
23 H33E 93 A 4-=&(Exponential-Golomb), CAVLC(Context-Adaptive Variable Length Coding),
CABAC(Context-Adaptive Binary Arithmetic Coding)¥} & H53} WS AR 4= it}

% 18] O] B g $53 AR A8 A% 233 5 S 0 A% 8RS Fasiee, B
DsalE e Bz gaom A8y 99 Basuel A48 Bart Ak wehd FASE AFE A
S0 AP 2 BTN JARAL. AGAZ, AR ASE RBI(175)E B8 o)
= 523 galxa 29 L= AHT

EY EE5L IJEHF(180)E AAI, HHF(180)E YEF7 HE|(deblocking filter), SAO(Sample Adaptive
A

2] 2]
Offset), ALF(Adaptive Loop Filter) & ZFHolx s} ojAS B E& == B9 Ixd g & . =Z
B (180)= A54 JdFX(in-loop) EHZ £ Xk dtt. gEEFT] HdHE 5 112 AAld A EF ¢
S AAY F AUk, SA0E FZY oY E B s Akl AA ST A (offset) S UHelE & ).
& Ho B
R I =

ALFE H9d 9wt el G4 nud g xE AHYS FAY 5 o B0 AR
2o Az Tz vH(190)°] AFD 5

£ 28 2 odge] AgHE o4 B8 g9 9 Adeel e P el B5xo)

T 22 Fxad, 9N 253 A (20005 AEZY B33 (210), JEAIE(220), 9

o F5-(240), 22 BAE(250), 7FA71(255), LEIF(260) 2 F2 FA ¥ (270)S Egﬂﬂ.

G HEosl FX(2000 5 Fadr)oA E=EE HEXZEYS ¢8 wol QEZ BE FE Y RER E33E
TS ATFAEE G4, S 5Y 94E 29T F U JE REQ AS 29AVF JEHE AZH, <
B 2EQ 49 29A7F JEHE HEE 5

g Bas AX(200)= dY ¥ HEXREYHoZRE H9dH A EE(reconstructed residual block)S ¢
I dF 555 AN ¥ 59d A 55T dF £58 gsio AR EE, S 5 858 A
oh:}_

SAbr.
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AEZI H$IE(210)w=, d9¥ WMEZEHS IFE ¥ u dEZI H53st, dAstE AF
(quantized coefficient) HFE|S] AES ¥33t AEES AT = AT

dEZI H53l WHo] Hgx= A9, 2 WA 58 2t AEd AL 49 nEV g9 v Ay
gE5S Z2e AEd e Fo vEYV dEo AEe] gdRoRN, 7 AEEd ug vELY A7t #a
g 4 3

FatstE AgE FSFEREF(220) 04 FSASE L G FE(230)0 A FRAFE T, FxstE AlGTE G EAEs)

ez}
[e] hl
Auigh | Ax, By x BFo| 44" 4 glv).

=2 A, AEEZ dEF(240)= @A BF TR o] Bustd 559 AAHS o8] ¥
- 12500 £49 0 %
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25e WEY(2600F A 5 otk AHH
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HEVC(High Efficiency Video Coding)olA+& GAS & owm BEs7] 98] I 9 (Coding Unit; CU)OE

W53E Y.

i

= 3& AES, HEVCIN = 930005 Aol 2% il (Largest Coding Unit; LCU)(olst, LCUZE o) 9]
s o S e F LU 9R v 725 dA¥Y. 22 7Ee LUEB10) WM f8& aedor &
satey] 9k =9 frul(els), Cuk 8o RS ojulshd, olHd wx= shufe] (s L kR A7) B AR
a71e] Avtew frad 4fe] (U2 L@@ A o] me} A= 4 gk, 23d (s s e +3
| CUel welA 1 k= A7) B AR A7)7F Ay ghad o] CUR Ao Eid 5 ol
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olwj, CUS & wE Hew Zo|7kA AA
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®HoHOY Zold 4 Atk o7IA, LlUE 4
SCU(Smallest Coding Unit)E HA Y FYH

2 BEgd £ 9u. o] HARE (U9 3715 YeEhlE A
o] 0o]aL, SCU(Smallest Coding Unit)e] Zo]&= mg A
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8x8 3}A9] CU(SCU)E Zo] 302 3™ + Urt.

wel, EA (U 233Ad gt JRE CUnltl 1H|Ee B3t RS Eg nd" 4 vt o] BI HuHE=
SCUE AL BE (ol E3= 4= glon | oAY (U2 BdaA &S AFode 28 Frd 0 A 4= 9
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pasy =]
i, (UE 2388 dvdde 28 4rd 15 AZS 5+ Aot

S LOURRYH 2388 (U 952 9% 712 @999 o= fY(Prediction Unit; PU H+ Prediction
Block; PB)¥ W&S 93 7|2 )¢l W8k Y (Transform Unit; TU B+ Transform Block; TB)o2 F+A=

+ 9.
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LCURRE B8 (U F g ol EaExA &= (U 3 o4y o= oz Bty o] 3¢ x4 oA
& (partition) (F2 FEM)olgt dB=TF. oAF FH (]38, PUEt S oAFS Fdst= 72 D9=EHN,
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A4 o]at 94 W (Dlscrete Cosine Transform; DCT), olak A& WM3k(Discrete Sine Transform; DST),
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(scale factor)% o=z 4&g —/F Silr/}. Hh o krpsl/ g gasts S
= i=]

£ =
il7
I
=
(E

fm ot
)
_{
o
do
L
é
,E

Parameter Set) PPS(Plcture Parameter Set)Z
A7) el A AAd R, Mt Aol AU 74 (Scaling Process for transform coefficients)< ol#j ¢k
o] =84 4 9l
W3 Age ALY AA

oI71M el lEe thgt el

- @A Wg 229 U] Yidth; nlf

.

N

- dA W3 559 Fo] Height; nll
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[0103]

[0104]

[0105]
[0106]

[0107]

[0108]

[0109]

[0110]

[0111]
[0112]

[0113]

[0114]

[0115]

[0116]
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[0118]

[0119]

[0120]

[0121]

[0122]
[0123]

[0124]
[0125]

ZIHSdl 10-2023-0002236

- 84 (element) cj;E 7F W& Al v, (nWxnH) array d

- dA 559 IJr 2s F AR AlEe] ik ldlss; cldx

el cldx 7F 00 olH 3% ATE omuetar, cldx7t ‘17 o]AY FL cldx7t 2 oW Mx} AFTE 9on
o}, 3 cldx 7 ‘D o)W M AlZoA ChE u]Etar, cldx 7} 2 oW Ma} AlZoA Cr& ¢u]it).

- SAbgt gebelE; P

o7l e &8 g3 Ho).

- 2AGE W3 Ag] st viE; (nWxnll) array dj;

W 10g2TrSize & 1og2TrSize = ( Log2( nW ) + Log2( nH ) ) > 1 & &3] F=Hc}t. ¥ shift: cldxol
w2l o2 fFEEch clx7t 00 3 Ao (3] % AsEbd), shift = BitDepthy + log2TrSize - 5 ZH-FH
E9n, a8x FurpH (A A15), shift = BitDepthe + log2TrSize - 5 EXE] FEET, o 7]4 BitDepthy
9} BitDepthe &= @A 7ol gk AE2 HMESF(AdE S0, 8 HE)E oJn|dir},

ALY HFEEd sk v levelScalel 1& & 84 13 2},

[4382] 1]

levelScale|k] = {40,45,51,57,64,72} with k=0..5

2AdE ¥E Algs e B34e F3 Astd
WA, AL A 7t oS S B R

=

- Wk scaling list_enable_flag 7} '0'°]2Hd, m;= oo 58229 o] =%,

- 39X QoY ngs g £ 33 2ol frdn

m = ScalingFactor|SizeID|[RefMatrixID|[trafoType][i* nW+]]

o] 714, SizelDE WS E=9] 7)o wgt olg] E 18 E3) FE%H, RefMatrixID 28]al trafoType: o
ok 49} =38} 5i—,—E1 Z4zh ey, 3, 4284 494 scaling list_pred_matrix_id_delta H|EX
E o] SPS(Sequence Parameter Set) =& PPS(Picture Parameter Set)Z F&f A|l24d¥ v},

[ 4]
RefMatrixID = MatrixID - scaling_list_pred_matrix_id_delta

[

g4 5]

n

trafolype = (nW==nH)? 0 : (nW>nH)?1 :2))

=]

1

rlo

Wg 550 A7]o] wE SizelD @& UERE Lo},
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=

H

e
=)

SizelD

matrix
4x4
8x8 (16x4, 4x16)
16x16 (32x8, 8x32)

32x32
Clip3(-32768, 32767, (( ¢ ;* m ;¥ levelScale[qP%61< (qPI6))+(1 L (shift-1)))> shift)

Size of quantization

d?/’
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[0126]
[0127]
[0128]
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]
[0151]

[0152]

[0153]
[0154]

[0155]

[0156]

[0157]
[0158]
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transSkipFlag #t< HIEXE™ Yo W3 2% B #3 JHE JdE=ZRY EsslaA fFrd & vt
A EFo] W3t ~%] EFo|™ transSkipFlag #ko] 1o]ar, 18 A o™ transSkipFlag #°e] 0¥ 4 AT},
wd A BFo] W A7 BEY A9-(AAY, transSkipFlag #kol 19 %), B33 AXe dA4 £5 U
o] 2F(F2 HE A5 A dHgle] =AY HE (m;)E FETTH(S610).

°] Zol, =AY AH (m;)E &4 7| =AY HE Doz A4gd & v, A&

=3
L ael 1R 2AY Y gDe 169 & ek,
o3 2 23] B=o] ok AS(lAY, transSkipFlag gkl 091 A9, F53 FAx
47 B5 ) ol AE(FE A A9 ANE WoR 2AY HE(n)E FEDTHS620).
o), 2AY BE(my)E Pt AL o AN DA B ) o] AE(FE AB AR AX we} vha

=
A 2AE 5 ogdon, = 6o maAE v go] thg 8k 73 2ol fEw

H
E

m ;. = Scalinglactor|SizelD|[RefMatrixID|[trafoType[i* nW+j]

o]71A, ScalingFactor= =AY HEE A4t U= wjdeltt. Sizelde A 25043 £5 =2 dAs)
gd)e] A7E YEY] A% @Y ¢ don, s 3 19 Zo] JAA B £ o}
SizelD #tel =¥ 4 Jt}. RefMatrixID9} trafolypes o}l 48] 83 F&4 928y 744 f=E &
Utk = A EF] YHlE on] g},

(584 8]

RefMatrixID = MatrixID - scaling_list_pred_matrix_id_delta

oJ7)A, MatrixID & o= == 2 A AE(color component)o] W& <zt qPHo FFHE oudd 4
E

glom  Ad =z olg E 29 o] MatrixID gtol Fx¥ 4 Ur}t. scaling list_pred_matrix_id_deltas H]
2~E ] SPS(Sequence Parameter Set) =2 PPS(Picture Parameter Set)E %3] Al1d® =},

[s=<k4) 9]
trafolype = (WW==nl)?0 : (nW>nH)? 1 :2))

o714, afe A E59 UnlE ovlstal, niie dA £59] Fol& v},

F 2¢ dS 2= 3 A Qo] mE MatrixID ghe WG
(% 2]
cldx matrixId
SizelD CuPredMode (colour
component)
012 MODE_INTRA 0fY) 0
012 MODE_INTRA 1(Cb) 1
0,12 MODE_INTRA 2(Cn 2
0,12 MODE_INTER oY) 3
012 MODE_INTER 1(Cb) 4
0,12 MODE_INTER 2(Cn) 5
3 MODE_INTRA oY) 0
3 MODE_INTER oY) 1

o7& B owgel g ANdel mE

e
9
>
for
T
o
E
ot
L
&
2
=
ot
[
X
e
o
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)
tio
T
o
=
rlr
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]
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S8k AAelN FaE Ak, mo FALL
Slek. = 79 AAelel Az Age] HelF )
= 255 gRAAE FUA 488 5 9

o wWg AS)d dE AAAY (IR HL o
597 oo} PR WPe] ALg ol¥o] whe fEd 5 Atk

st A= @A E50] FASE FLEE ARESeA ofF-ok Wek 23] E5Q1A o F-E AEE(S700).

el
o, @A EFo] gAtst PSS AFEEEA o=, X3 dlde] AHg JFE AAEte ARE FI ddd
T Atk A= 5o, Ux3l qHY A oJRE X AF= HHE ZPY L(scaling list_enable_flag)¥d
oltt. o]#3 Z# 1 scaling list_enable flag kS HIEAEH U9 423t PHo Algo] @3l HHE AE
] =2 4 o). wd dA EFo] A8t PAS AL 9 scaling_list_enable_flag 3k
, 1% 9S 49 scaling list_enable_flag #H& 0o]t}.
B354 ARE A= ARE S ddE 5 9l
= = (transSklpFlag)O] I ATk, olEd Y
transSkipFlag #< H|EAEY 5 3l ARE JERY B3I FEE F Y. vk
A BEZo] W3 ~7] EZo]H transSkipFlag gte] 1o]a, 18x o™ transSkipFlag #ke] 09 4 t}t.
Tl FA EFo] W3 27 EFo)AY Z2 43 dE
or scaling list_enable_flag == 0), 33 Ax= dA|
o] 2AY e (m;)E FE3HH(S710).

S A S A9 (oAU, transSkipFlag ==
S5 | T A3 (ZL WE Ao f1A ] Al

olm, k= 7ol ZAIE wpe} o], AL FE(m;)= 240 Ve 2AY A g(Dez 449 5 v, ds
=0, 249 71 29 A gD 16 = A

DA QTHA(AA BEo] WP 23] BEo] ohuA FAst GAL AT 4P), LEa FAL AA B
Al AE(ES WS AR AXE Anos 2AY A )E FEATHST20).

It

w, 2Ad W ()= FAS LS o] &M A B5 o o] A (FL2 W Alg) ) Ao wE =

A AAE & glow, = 79 WA S7200] =AIE 32 RFe] frie" = Qlvk. WAl S7200] =AIE A S
S FreEe =AY AEH ) = 6(dA S620) 04 A ek wiel Fom R ofr|A s As At
=69 =7 F AEd vk o], Al BH(AA F-53 F& 53538 g EF)o] WEk 23] E5Y 4
G, @A E5 U AFEE A5)9 A6 degle]l @A (WM 27 E5)o i8] AF 9] (DS 2=
2AYd AEHE Agagivk. oju, £ o] Aajde] wpE AU W fge Y EFo A{HE vdd F
<3} getuHell wet vh2A d4E 5 Qv

dd=z, d EFd HE8d =AY Ay g I dde A8 oAFE Yeide I H(dE B9,
scaling_list_enable_flag) #koll we} ofglel o] A4 4= Q).

- FAtst LS AMEShE A (o2, scaling list_enable_flag == 1), 7|3 =AY Ag e 'T1'e=2 A
A(m; = T1)

- %3l WHS AFEEA FE AS(oA AW, scaling_ list_enable_flag == 0), 7]¥ =AY Y g 'T2' o
2 AA(my; = T2)

oA71A, T1 B/%e T2 #2

F2a7|7F dAste] Aladdd s o v AR ghe AT R Y
MEAERS S A28y 4 A4

o = (€]
U gAlste] T1 Z/mEE T2 7S 38 4 o).



[0175]

[0176]

[0177]

[0178]

[0180]

[0181]
[0182]
[0183]
[0184]

[0185]

[0186]
[0187]

[0188]

[0189]
[0190]

[0191]

[0192]

[0193]

[0194]

[0195]
[0196]

[0197]

[0198]
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S el Y B2 AES} W] AEEE AE)A ohdAe we AR 2AY Y e T FE Te
DR AR dE e, Wl AEelw AR 2AY Ay g Ty 2 AFsa, W] A5 opJu (A A
SolW) 712 2AY AY ge T £ APF

S ez oY B A AR ER )R 2AY WY e 4. A Sol, A AE(Y V)Y A% e
A BE ge Ty = ARSE, A% A5k b ABY B AR 2D B e Teb 2 ARk,
B3 AE} Cr NEY A AR 2AY A g T’ 2 AHG

°1714, Ty, Te, Teb /%= Ter g2 F-23p7|7F 2Asto] Al2dyd = a vg] A3 e AHE
=t HEXERS F3 A2dd 2 A, 5Es]s HEXEYS st Ty, Te, Teb R/E= Ter #
Kol
=

Ad B owge) AAdo] we $53 dejuEe] wi JE A BEE Agels PUES SULow A
g8 5 Qu 2Ee] 448 Fr gloh, EUdd WH 2y B2 galels B2(F5s mE 2as o)
A BE) ) AS(ES A5)9 9iA6] Anglel B BAF 27 AE gro] AeHojop gt

Aasl B odio]  AAgEL wrgddt W3k Ao ~AAY=® 34 (Scaling Process for transform
coefficients) ofget o] F34& 4 Q).

W3 AFe 2AYY BH

o714 9= g3 Ao,
- @A WE E59 yH] Width; oW
- #A) W3t E&9] =] Height; nl

- 82 (element) c;;E 7 W3 A9 #E; (nWxnH) array d

|
)

A7 2o W 27 A ¥ An
A B 3

K
e eldx 7F 07 oWl 3= AEE omstaL, cldxk 1 oAU H& cldx7b 27 oW MA AlZE ov]
b, TS cldx 7F 17 oWl AAp AlZellA CbE omletaL, cldx 7F 27 ol MA} AZelA Crg ow it

- A3} shetolE; QP
A7 e e gt

- 2=AdE WE Aol gk viE; (aWxnl) array dj;

rE
rlot
A

|
)

mlm

9 A Ao ek 9lEs; cldx

lﬂ
2

W 10g2TrSize & 10g2TrSize = ( Log2( nW ) + Log2( nH ) ) > 1 & E& F="v}. ¥ shifts cldxol
wet g2 FEdch. cdxZb 00 3 2ua(3x A5ebd), shift = BitDepthy + log2TrSize - 5 ZHE &

=¥, agx YA (MR A15), shift = BitDepthe + 1og2TrSize - 5 ZHH FE="Ht. oJ7]4 BitDepthy
o} BitDepthe & @Al G7dol tigh AMEo] HESF(AE Eo], 8 HIE)E 9u|git},

ALY WS viE levelScalel]S ths S=38h2] 103 Zt}).

levelScale|k] = {40.45.51,57.64,72} with k=0..5

2AdE Mg Ales va] s 8 Aaddn.
WA, 2A A m7h o A S Eel friedy.

- T scaling list_enable_flag 7} '0'o|AY dA ¥ EFo] ¥z ~%] EFo|gtd, m;& v 734 11



[0199]

[0200]

[0201]

[0202]

[0203]
[0204]

[0205]

[0206]
[0207]

[0208]
[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0218]

[0219]
[0220]
[0221]

[0222]
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- DA gtk s e 84 129 el frEdd,

m,; = ScalingFactor|SizelD|[RefMatrixID][trafoType][i* nW+]]

oJ71A, SizelDE EF9 A7]d wt A&d A
skl 137 F8ha U4RRYH 474 fFrEo. E3
Ed 9] SPS(Sequence Parameter Set)E % 171

15 58 =5, RefMatrixID Z2]al trafoType: oldl
Z=8}Al 1304 scaling list_pred_matrix_id_deltae H|EX

[45h4 13]
RefMatrixID = MatrixID - scaling_list_pred_matrix_id_delta
(584 14]

trafolype = (nW==nH)? 0 : (nW>nH)?1 : 2))

d, = Clip3(-32768, 32767, (( ¢ ,* m *levelScale[qgP%6] < (qPI6))+(1 {(shift-1))) > shift)

A, A9 AAS Sl ~AYE WE AFe Awg A4S Fdsin. ojw, W
S8 AA W3 B5e qud RS S G obgiet e Sshift’ ARk AR St
Lowrd @A 559 cldx7b ‘07 o]#hH (3% Al&eW) shift = 13 - BitDepthy ©]al, 1% Frid (M=t
Sebd) shift = 13 - BitDepthe ©It}.

>

2. 2 EF) dig wid ry; (i=0..(aW)-1, j=0..(nH)-1)& th2 o] HAAgr).

I:1

1k shift7b ‘00 By AvkA | ry; = (dyy + (1 << (shift - 1) ) ) >> shift o], L&A A ry; = (
dij << ( _Shift ) O]E]'
A7IA, di; = 2AYGE ¥E Al tig widelH |, ry; & 2AYE W3 AlFE gudste ezl ol £
of digh wjd-E ofmgit}.

ey 2AdE W Ao qud S wge dAdz, 29" wE )

pud

(Transformation process for scaled transform coefficients) F--& olefje} o] 43
2ALE A AFLE H3 HE 44

o714 9] 992 ok .

- A

A3 E59] YH] Width; oW

e
- dA W3 559 o] Height; nll
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[0223]

[0224]
[0225]

[0226]

[0227]
[0228]

[0229]

[0230]

[0231]

[0232]
[0233]
[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0242]

[0243]
[0244]

[0245]
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- 824 (element) di;E 7FX 2=AGH ®3t A5 wg; (aWxnH) array d

WA A o Qe cldx

I, cldx7b ‘1T oAV &L cldx7lF 27 o|d Mk Al&E 9|
Che ofvlstaL, cldx 7k 27 o Az Az oA Cra ov| gt

Y= (Intra)olal, Log2(nW=nH) Zko] ‘4’ ¢} Zx
Z(QEF oF Z=)o wel W4 horizlrTypedt
vertTrType o}l ¥ 35 &3] Falxch. Y 28X o, W4 horizlrTyped} vertTrIypes ‘0 o=
ek heia=

=]

3& AEF o= o] W horizTrType® vertTrType #te Ao & vtebdct,

IntraPredMode (O |1(2|3(4|5|6|7(8|9(10|11|12|13|14|15|16|17

—
o
(@]
o
o
o
o
o
<
o
—
—_
—_
—
p—
—
—

vertTrType

p—
(=
—
—
—
p—
—
—
—
—
p—
—
—_
p—
p—
—
p—
p—

horizTrType

IntraPredMode | 18 | 1920212223 |24 |25|26(27|28(29|30(31|32(33|34
vertIrType |1 (1|1 (1|1 (1|1 (1|1 |11 |11 }1)1(f1]]1

—
—_
—
—
—
o
o
(]
o
o
o
o
o
o

horizTrType |1 |1 |1

A4 B2o] T o] WEE st Lo £HE TR,

WA, e A4 BEel Oig wg 270 A§UAL Fole o

oo
tio

4 g g,

gud

1. %+ cldx7} '0'o]gbA shift = 13 - BitDepthy ©]3, 1¥x] thA shift = 13 - BitDepthe ©]t}.

o
2

o BF gt vl ry; (i=0..(nW)-1, j=0..(nH)-1)& b7} o] A7},

-9 C,):_l Shlft7}' O _Hi\:]' _j_]:]']l] ri; = ( dij + (1 << ( Shift - 1) ) ) >> Shift O]J—l, j-géxl %E}n\j, ri; = (
dij << ( _Shift ) O]E]'

W, @A) 25el g W A7l AuA eeke Aot Tes 4ea,

pud

1. ¥4 horizTrTyped} vertTrType #S 7FX3l 2AILE A3 Algo st 9d A4S 33y, 1A A
2% 91 A7), ni)sh 2AQE WE A5 W (nlixall array d), WS horizlrType & 8 Wol Fu@ware
2 12 GEsS F3ste] wjd (nWixnl array e)2 3T},

2. &0 2 vld (nWxnH array e)S 943 ol vl (nWxnH array g)& v 163 o] F=3io).

3. ggoz dA E=9 Z7](aW, nH)9F v (nWxnH array g), W< vertTrTypes 93 Hbo}l =xutgko = |
A GEEs esit)
4, & o & cldxell wet 7ol EZo izt viE (aWxnl) array r< o}S =82 173 o] AAg ),
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[0246]

[0247]
[0248]

[0250]

[0252]

[0253]

[0254]

[0255]

[0256]
[0257]

[0258]

[0259]

[0260]

[0261]

[0262]
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(534 17]

= (f; T (1 < (shift - 1)) > shifi

o714, shifte cldx7} '0'¥ wiE shift = 20 - BitDepthy ©]x, Z1# %] ¢komd shift = 20 - BitDepth, #<
7}Att. BitDepthis @Al @l g MES HEF(AE 501, 8 HIE)E ofv|git}.

AR kst 2 MB AFY 2AUY A4 2AdE BB AFE A% 9B AP FAFoRM 2AY
ol WHS AT 4 Ak, 1@ BYw Wo] B, A= S B2 Ay 5 B AYE AF B
% A BES QAT F AT oln, B4 BEe T Aes} 488 BRI FE a, F

[3% 4]
seq_parameter_set_rbsp( ) { Descriptor
transform_skip_enabled_flag u(l)
if( transform_skip enabled flag) {
flat_scale_factor_y_minusl6 se(v)
flat_scale_factor_cb_minusl6 se(v)
flat_scale_factor_cr_minusl6 se(v)

)
k2
=
ACh
gl
tlo
>
ofo
]
N
)
dr
ot
+
fu)
£

¥ 42 F=x34A, transform_skip_enabled_flag: A} AJ@zo] W3 ~

vk W3l A7 duglEo] ARgE A9, flat_scale_factor_y_minusl6é, flat_scale_factor_cb_minusl6,
ale

flat_scale_factor_cr_minusl6o] A|2E9HECt, of7|X o] EL U4 FL& &4 HIE /X E dEH=E 1353
(se(v)E & vk, F2 o] 52 03 ¥ F& 7= FH=2 F38(ue(v)E F 3
flat_scale_factor_y_minusl6& 3% Al gk =AY HEHE YU, CIE=.
flat_scale_factor_y_minusl6 gte] ‘07 oWl 3% A 5o thdt 2AY Hg= A7) 00 o ‘167 o] fsiA

A6 ge 7RI

flat_scale_factor_cb_minusl62 A=} A& Choll gt ~AY HE S 9n|sla, flat_scale_factor_cr_minusl6
2 A} AT Croll "t 2AY HEE 9n| s,

osh waste], HE A5 He AR Aol U 2AY e 0 £ 18 UA 209 gol FEE 5 9

o714, 718 =AY HAE FlatScalingFactor[cldx]E 3% Az} AA 250 3t 2AY HEHE AFsta
ATH. dE B, A AR A9 cldx7F 0019 F=(Y) A%, 1o]™ Cb Ak A&, 20|41 Cr AaF 255 A
Algt 4= 9lt}. HE3F FlatScalingFactor[cldx] #h2 999 el HHAE 714 4 glon, Uz 8HE 21359
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[0281]

[0282]
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ZIHSd 10-2023-0002236

FlatScalingFactor[0] = 16 + (transform_skip enabled flag == 1) 2:
flat_scale factor y minusi6: 0

Chb Aap Aol gt 7] 27 N

[

rr

S84 195k 2ol fr=d ek,

_I

F2

K}
—

Lo

9]

FlatScalingFactor[1] = 16 + (transform_skip_enabled flag == 1) ?:
flat_scale factor_cb minusl6: 0

Cr AR AE] Be 718 =AY MEE £ 209 gol FEB & v,

[58t4) 20]

FlatScalingFactor[2] = 16 + (transform_skip_enabled flag == 1) ?:
flat_scale_factor_cr_minus16: 0

Aedt B odbgol A AAde] w2 HE A% BEEQ0X] ofile mEl fREE R 2AY HEHE A9 E
= whS wtedsle], WME A ~AY™ #A(Scaling Process for transform coefficients)S ofgfel 7ol
e 4= Qo).

g Ao 2AYH AA

ol7]d 9] 42 vt g

- A Wg E=29] U4H] Width; oW

R

- A W3 E59] =] Height; nl
- 84 (element) cj;E 7F W& A2 v, (nWxnH) array d
- dA W3 559 ¥ 27 X8 oF AKX, transSkipFlag

transSkipFlag ko] 1o|¥ &HA EFo W3zl ~7lo] HEHYSS YER L, transSkipFlag #k¢] 0olH A &

- @A 259 3= As g AR Ao g Q¥ cldx

WA cldx7} ‘07 ©
oh. g cldx7b 1 oW AAE 4

- A3} shebulE; o
47149 Ee et 2,

- 2AGE W3 Ag] sk g, (nWxnl) array dj;

wala, cldx7b ‘1" o]AY F& cldx7b ‘2" ol| Mx AZE ou|3
Nao|A CbE 9n|sta, cldx7F 2" oW Az} AZoA Cr& ¢n| i},

=
ot
ki
r,
fol
R
L

W 10g2TrSize ¥ 10g2TrSize = ( Log2( nW ) + Log2( nH ) ) > 1 & E& FxHtt. ¥ shiftE cldxol
w2l o2 fFEEh clx7t 00 3 Ao (I]x AlsEld), shift = BitDepthy + log2TrSize - 5 ZH-H &

Eyw gEx grpH (Mt A15), shift = BitDepthe + log2TrSize - 5 E%E FE¥cTl. o7]A] BitDepthy
9} BitDepthe &= @A el gk AE2 HMESF(AE S0, 8 HE)E |},

2ADY HEE] viE levelScale[]S ths F=8H4 213 7).
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[0301]
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SIHED 10-2023-0002236
(5t 21]
levelScalelk] = {40,45.51,57,64,72% with k=0..5
AR WE AE Bge] 4 B A,
HA, 2AY AE m7t U 8-S Fal fiedn.

- T4 scaling_list_enable_flag 7} '0'o]2td, m;& ths 478H2 229} o] f=HT).

my; = {transSkipFlag == 1)? FlatScalingFactor[ cldx}: 16

- 28X g (5, scaling list_enable_flag 7} '1'o]&t4, m;+ v 84 233 o] =¥},
[<+3h2] 23]

m;; = (transSkipFlag = = 1) ? FlatScalingFactor[ cldx] :
ScalingFactor[ SizelD }[ RefMatrixID ][ trafoType [[i> nW + ]

3714, SizelDE= E59 A7 Wt Fwd ¥ 1S 53 F=%T, RefMatrixID 223l trafolype= oFl 4=
shal 249} F=8ka] 252 R E 247 FRET. $28H2] 2494 scaling list_pred_matrix_id_deltae HEXE# 2]
A=A

.

SPS(Sequence Parameter Set)E E3f Al

o

(5314 24]
RefMatrixID = MatrixID - scaling_list_pred_matrix_id_delta
[

trafolype = (nW==nH)?0 : ((nW>nH)?1 : 2))

g4 25]

n

d, = Clip3(-32768, 32767, ({ ¢ ;* m  *levelScale[qP%6]<(¢Pi6))+ (1< (shifi-1)))> shift)

PSU:

dl, ool Aaldo] W wE 27 BEAA of o] meh FruE 7 27 S
gk CU

=
olyg} PPS(Picture Parameter Set) & Zg}ol~ F|t](SliceHeader)E ) A1dx=
9 E2 T HYE N2dHE Fx o).

2~
=

S
=

B
=

ot

R

r
32

=
T

o

Il SPSell A Al E = flat_scale_factor_y_minus16, flat_scale_factor_cb_minusl6,
lat_scale_factor_cr_minusl6 ZtS PPS(3-& Slicelleader, CU, TU)ollAl 7BAl&}e] AL&8F 4= i},

—

5 % wHo g AAldd e v|E A HE RS Addsty] 98 PPS AEae] dd

i
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[0308]

[0309]
[0310]

[0311]

[0312]

[0313]

[0314]

[0316]

[0317]

SIHS31 10-2023-0002236

[3% 5]
pic_parameter set rbsp( ) { Descriptor
transform_skip_enabled_flag u(l)
if( transform_skip enabled flag) {
pps_flat_scaling factor_present flag u(l)
if( pps_flat_scaling_factor present flag) {
flat_scale factor_y minusl6 se(v)
flat_scale factor_cb_minusl6 se(v)
flat_scale_factor_cr_minusl6 se(v)
}
)
)
% 55 XMW, transform_skip_enabled_flage @A HAo W3 23 dugFS AR R E
ul-Q]

veElde, 9kl g 7] dag]Foe] A" AH9,  pps_flat_scaling factor_present_flag  #to]

dZ S, A pps_flat_scaling factor_present_flag %ol ‘00 & A%, =3 SPSoM HEsAd
flat_scale_factor_y_minusl6, flat_scale_factor_cb_minusl6, flat_scale_factor_cr_minusl6S W3t =3 &
5 93 =AY AHZ AESt. a8x @3 v pps_flat_scaling_factor_present_flag #ke] ‘1" 4 74
5, degt SPSel A R Al flat_scale_factor_y_minus16, flat_scale_factor_cb_minusl16,
flat_scale_factor_cr_minusl6 @& 78413817] 93te] ald ghEcl Al1dsd €.

Alz1d®® flat_scale_factor_y_minusl6, flat_scale_factor_cb_minusl6, flat_scale_factor_cr_minusl6 &k
A Ao "3 27 EFo Uist =AY HEHE AFEET. ou, o] FHELS U HAHA &E "

= o
=

A& ALEE 7 Ao, 52 o] FELS A Aot FEsle] AE3ta e XM= SPSolA ALEEd
=AY HE gES 48 5 o,

o] 714, flat_scale_factor_y_minusl6, flat_scale_factor_ch_minusl6, flat _scale_factor_cr_minus16< 45
=

5o S5 HFE A= FHE B3 (se(v)E F Y. =& o 2 0 4 HEE e dUE F
23 (ue(v))E 4 AT},

flat_scale_factor_y_minus16, flat_scale_factor_cb_minus16, flat_scale_factor_cr_minusl6 #HES 3= Xl
3 g A Joeity 42 o2 ghs 7HAa A4 AldEE & Atk o dd], flat_scale_factor_y_minusl16
#He = A5 gk ~AY HWH, flat_scale_factor_cb_minusl6 #-2 Cb M} Al&e ofgh =AY f‘“Ei
flat_scale_factor_cr_minusl6 #t= Cr A} A& tigh 2AYD AHE Aladgsi=d A2 5 b, 52,
3 Az digr A9 HE R flat_scale_factor_y minusl6 Az Az digk =AY HEHZ
flat_scale_factor_cb_cr_minus16< ©]&3te] Alagdy st = rh, &2, J= MG P AR A5l gk ~
AL M= 3hte] 3k flat_scale_factor_y_cb_cr_minus16S ©] &3} ’\]:’—%%]%L FE ).

A4t Ho} 2ol SPS e PPSol| A Al E = flat_scale_factor_y_minus16,
flat_scale_factor_cb_minusl6, flat_scale_factor_cr_minusl6 7k Sliceleader (&2 CU, TU)olA 73415}¢]
AHEE 4 9l

X 62 E dwyo m rE AAdd wE VR AAd dyH ARE A)adddr] {3 &glol~ Y
(SliceHeader) Al®j2¢] oS vEpbWit),
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[0318]

[0319]
[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]
[0330]

ZIHSdl 10-2023-0002236

[3E 6]

slice_header( ) { Descriptor

if( transform_skip enabled flag) {

flat_scaling_factor_override flag u(l)
if( flat_scaling factor override flag) {
flat_scale factor_y delta se(v)
flat_scale factor cb_delta se(v)
flat_scale_factor_cr_delta se(v)
}
¥
¥
I 68 Fx8MA, transform_skip_enabled_flags @A &elo] 2o W3 A7) dg &S A1E8A oBE LE
ok, kel W3 A7) daFo] A8E 49, flat_scaling factor_override_flag #ko] Al2g Hc}

dE E9], Tk flat_scaling factor_override_flag ko] ‘00 & A%, J+=3 SPS =2 PPSAA #

flat_scale_factor_y_minus16, flat_scale_factor_cb_minusl6, flat_scale_factor_cr_minusl63 W3 23]
S 93t ~AY A2 AFEsty. a8 A] 93 v flat_scaling factor_override_flag ko] ‘17 o A9,
J&3 SPS &2 PPSollA]  AE3l¥™ flat_scale_factor_y minusl6, flat_scale_factor_cb_minusl6,

flat_scale_factor_cr_minusl6 #t< 7841817 fale] sid ahEe] Aladd ).

flat_scale_factor_y_delta, flat_scale_factor_cb_delta, flat_scale_factor_cr_delta #ES A &olx

o] W3 2% E5d 3t AL HEZ AFEEY.
o] 714, flat_scale_factor_y_delta, flat_scale_factor_cb_delta, flat_scale_factor_cr_delta k=
)=}
1

L=Se}}
=1
3% =T %‘—i—% 7= dHE Fosk(se(v)E F AT F2 o] YES 0% d FEE A= dHE
}\

flat_scale_factor_y_delta, flat_scale_factor_cb_delta, flat_scale_factor_cr_delta #E2 = s %
Azb Azuicr 242 2 S VMR 4 AladEE § o). oA, flat_scale_factor_y_delta e 3=
Ao e ~AY HE, flat_scale_factor_cb_delta & Cb AMx} Az whsk ~AY g,

50

flat_scale_factor_cr_delta #<2 Cr A Aso] 3 ~Ad HAHE A adH3+=d AFEE = Y. &
= Az gt ~AY  HAEE [lat_scale_factor_y_delta, M Azl oidt =AY JH=
flat_scale_factor_cb_cr_delta® o]&3sle] A|2EHE = Ju. £, 3= A5 F AR} A5 3t 24
o HMEJR Spvbe] g flat_scale_factor_y_cb_cr_deltas o83t Al1d®g e = glrt

7)<} 2ol N IACER] flat_scale_factor_y_delta, flat_scale_factor_cb_delta,
flat_scale_factor_cr_delta FtES o]&3sto] ol 82 27 YA 298} Zo] 7|E ~AY HAEE G 5 9
=

o 7]

A, 712 ~AY HE FlatScalingFactor[cldx]E 3% 239} Al AFo thst ~AY HAHE A At
1 F

Atk oE B, A AR Qe cldx7b 0019 J=(Y) A5, 1e]9 b Mzt A5, 2019 Cr A AE5E A
A& 4 9Jt}. T3 FlatScalingFactor[cldx] S 299 zte] H9E 714 & glon, dd= §HE X359
A5 15T FE 255-160 9] #he 7HE ¢ gl

= Ao i3t 7|E AAY FNE = flat_scale factor_y_deltaS o]&3fe] =82 273 Zo] f=d
ATt

[s=eh4] 27]

FlatScalingFactor[0] = 16 + (transform skip enabled flag == 1) 7:

{flat_scale_factor_y_minusi6 + flat_scale factor y_delta): 0

Cb Az} Ao st 713 ~AYd AEJ= flat_scale_factor_cb_delta® ©]-83te] 3424 287 #Zo] fd
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