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[38] A= vazgdd s
J_:,L

= =)
[39] o] A= BIH /G A ol #Ek Aot} o & Eof o] Aol A TAH

HHH A AT o] = VVC (versatile video coding) 325, EVC (essential video coding)
¥, AV1 (AOMedia Video 1) 3£, AVS2 (2nd generation of audio video coding
standard) B=-5= ZFA| O H| U] @/ F W F(ex. H.267 or H.268 &)l 7RA] ¥ +=

el 289 5 ek,

[40] o] Aol M= BT /G4 A of] ¥t thFet A A o5& A A s, &
Agol gl gt 7] A& A2 2 H o] 3l 75 3]

[41] o] A ol A HIT] . (video)s= Al {Fe] T &0l & A& 9] ¢/ (image) =4l
e o = Ak I A (picture)= AHEA 08 EA Ak o shifo] A&

el = v & o n] b, Leto] A (slice)/EF (tile) = ol QoA 7 <]
& A= @ ot Eefol ~/EFY & Sl o] 4F2e] CTU(coding tree unit)-S-
1

bt
shubel 22l = shut ol o] Bt 1F o2 FAE = o st B 12
st o) o] BHY &S 238 o vk B2 I ff BH Y o] 9] CTU A& 4]
7~ %1 Y(a brick may represent a rectangular region of CTU rows
within a tile in a picture). B} T} HE 52 FEAYE = 9la1, 7 HEH &
A1 R W 3k o] 9] CTU &2 742 5= A THA tile may be partitioned
into multiple bricks, each of which consisting of one or more CTU rows within the
tile). b= el 52 S| H A G2 B2 3 Heo g Bd 5 JIThA
tile that is not partitioned into multiple bricks may be also referred to as a brick). H. €]
20E A S e shE CTUE S SA T A4 eu ¥ & vehd

™, 47 CTUS S B2 el X CTU P28 2710 ® Add 5= 9, 5
=37 B 4 B s iy Ao dsHor dHd &
,2E]ar HA W BA S5 7] B A o] Y] Bl 5o dlAE A7l R

A4 o2 HJEE 5= 9JTH(A brick scan is a specific sequential ordering of CTUs

;

o

¥ £ %O
[
i)

b
H

2

partitioning a picture in which the CTUs are ordered consecutively in CTU raster scan
in a brick, bricks within a tile are ordered consecutively in a raster scan of the bricks of

the tile, and tiles in a picture are ordered consecutively in a raster scan of the tiles of
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[42]

[43]

[44]

the picture). Bt 2 574 Bt & R 54 Bl<d & ol o] CTUE 2| AH
% 9 o] TH(A tile is a rectangular region of CTUs within a particular tile column and a
particular tile row in a picture). 7] Bt &= CTUE S A2 & 9ol oL, 7] A2t
FAL A7 HA L Folof FUAJ ol Zhal, YnH|= I A e E Al E
o] AMEl A g Asof ofsto] WAl E 4 A TH(The tile column is a rectangular
region of CTUs having a height equal to the height of the picture and a width specified
by syntax elements in the picture parameter set). 7] B} ¥ 8-& CTUE 9] A}Z}
degolar, 7l Akt G2 = A et A E o] A8 g 45 o stel
YA E = WHIE 2L, Fol= 7] B A 9] Folek A 5 ATH(The tile row is
a rectangular region of CTUs having a height specified by syntax elements in the
picture parameter set and a width equal to the width of the picture). B} 2712
HAAE M sh= CTUE S 54 a4 LU W& vebd 5= 9lat, 371
CTUE- Bt Wl CTU 2~ 27002 5402 AdE 4= gla, 2 A 1
EFA 52 7] Ao A7 gd 5o day Ao g d&xor ddd
A THA tile scan is a specific sequential ordering of CTUs partitioning a picture in
which the CTUs are ordered consecutively in CTU raster scan in a tile whereas tiles in
a picture are ordered consecutively in a raster scan of the tiles of the picture).
Lfol A= T Ao Ao BEEL F8s = a1 Ay Age HElse
shu-o] NAL R-4lefl 3232 5= A TH(A slice includes an integer number of bricks of
a picture that may be exclusively contained in a single NAL unit). % 2}0] 223= th4=9]
A A EE T4 5 9o, iz el Bl ol AT B Ee] Al

AlE 2= 25 A THA slice may consists of either a number of complete tiles or only
a consecutive sequence of complete bricks of one tile). ©] =4 | A B} 153}
Sefol = E8E Q. o & &0 ¥ A1l A tile group/tile group headeri=
slice/slice header= &E¢] 5= )

54 (pixel) HE = Hpel) 2 kel A (L g Tk Aol B F
]621— z,: o]ﬂ. o 5} .\TJ Al oﬂ Eﬂp_gp:_ _9_01 f»’._/\ﬂ '}\ﬂ L (sample)'o] /\}_9..%] Z,:
Qlck A E e Auba o w A = 2] g Ve 5 Qo™ Fok(uma)
Aol 2 A7 A gRrS e R 91a1, 2w chroma) 4 ¥ ) 4/5 4
grRre el S gl

Folnine G4 Al /1 @92 vhehd = Qlek Fule B Ao 54 9

o
=

2 g o] AAY AR F Hol i shE £33 = Qi) el 5
st Fuk E5 2 Fole] AEukex. cb,or) E5E 8T AT FH S
7ol ek &= (block) 1= F(area) 5 2] &0l o} ZE3to] AHSE o T
Au A o1 A9~ MxN EE2 M7 2] Q3 N7 o] ) o= o] Folxl MEE(=
A Z o glo]) = W2 7 5 (transform coefficient) 52 A F(ET o oh)&
EHE 4= At

o] FA oAl e} iz vl =0 2 F A FHT) o B So], "A/B"= "A /L=
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[46]

[47]

[48]

B"2 | A ¥ 51, "A, B"= "A Q/HE= B'E | HU FUFH 02 "A/B/C'E VA,
B J/HE= C 5 Ao st s ou| gkttt B3 "A,B,C"= "A,B R/E=C %
Ao & st E 2| u] gt} (In this document, the term "/" and "," should be
interpreted to indicate "and/or." For instance, the expression "A/B" may mean "A
and/or B." Further, "A, B" may mean "A and/or B." Further, "A/B/C" may mean "at
least one of A, B, and/or C." Also, "A/B/C" may mean "at least one of A, B, and/or
)
F7bA 0 BEA o)A " v EE 0 7 AT o] & So] "A i
B, 1)"A" %k o] u|8har, 2) "B W& ol vl 5k 3) "A W B E o v 3
slch g FRASH, B BA Y e R 0w m
o] A 4] © = (additionally or alternatively)"E 21| & 5= 1T}, (Further, in the
document, the term "or" should be interpreted to indicate "and/or." For instance, the
expression "A or B" may comprise 1) only A, 2) only B, and/or 3) both A and B. In
other words, the term "or" in this document should be interpreted to indicate
"additionally or alternatively.")
E2= EaAMTEAeE e ol g

ol

IRy
Mepe o2 Ak welolt, o] 3 uly]

fo o2

g 4l
A} ‘]

o]

-
o oX

O> o

Koo
ol K

Kel
R

T 1=

U?i'

Jolzdd

L 25 #Fxehd, lzd 44](200)= 973 2 (image partitioner, 210),
of| = F-(predictor, 220), @ A 5L # 2] F-(residual processor 230), N E = 7]
1 7% F-(entropy encoder, 240), 7}:H-(adder, 250), 2 B & F(filter, 260) 2
‘j/](memory, 27005 E3Fate] A4 5= Sl 01]'—7*1‘(220)1—: 21E
(221) ® JIEZ o F57222)F T8 F Ut A A FE A 72300+
(transformer, 232), YA} 8} - (quantizer 233), & FAF$}E-(dequantizer 234),
2+ (inverse transformer, 235)5 E 313 = It} Bl A7 E A 2] F(230)=
subtractor, 231)& U] X3Fe 4= v} 7R (250)= & Y- (reconstructor)
=2 5= A4 T(recontructged block generator) & =& 4= glvh. A<=gk 4
(210), o 57-220), WA 7L A 27230, NEZE ] 91529 7(240),
(250) % HE %7260 A Aol W} st ol 4kl 3= )]
S (el 2 Fo] 2] A4 i 2 AN oshel 7AR & e £ d
2](270) DPB(decoded picture buffer)E E3F3t o= a1, Y x| & #| & w]] A of]

&ﬂ?ﬂﬂ*&O]»ﬂ7&t Jof A = v 222700 v/e)
ﬂEi Eﬂ J.'O‘]—ﬁ]— )\E 01

o

2 4 e o 4

A

n Y < [ oA = A || VA Y
o4z 4E

U“L_uﬂ_}iﬂl%ﬁnﬁﬁrﬂéér

H~1

e
3}‘/} ]”«] 7411] -Cr’r (processmg uni )Slfﬁ
52 9 -4 (coding unit, CU)0| 2}aL &
9 E 2] 7Y (coding tree unit, CTU) H=+= H o] 29 f- (largest coding
U) 2 2 %H QTBTTT (Quad-tree binary-tree ternary-tree) -7-Z=°I| u}2}
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[50]

[51]

A A & Z (recursively) - 3Hd G Ut} ol & Eof, sty 2 /FHE A=

Ed gz vy el B 2, BY/E= HY Y 2 E VIR R 59 (deeper)
Q20 8o 29 FUSE ¥ 5 ATk o] A% ol Bol A= £

T2k A A8 ol B 72 ES B T2 Yol 483
T At EEnloly g Ed 27 HA AEE 5 9t} ¢ o)A HEE X
=A% Y fUS o R B EAd hE 19 Axsk a5 v o)
54 B8 29 5 EL VWL A 24 Folol e A%

o&

[e]
TR
i(recurswely) EE} O}H o I fFHEZR F3H
Y fHo] -4 Ao 2 AgE = it} of
e}

N

L o

Ao

Wi
EAD
©

o © M oft Jo FF
do
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jo
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_>;
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g
2
<]
H
Ir o
g M
o
é
_E
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W
o
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i Wb
£ o

f
oy 2 ju
oy
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-
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=
o
=
Y
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Q

2 o & {5 (PU: Prediction Unit) == ¥
G 9lrh. o] A% 4] ol % 5 L ]
_'C_)r

ST
3

et o
do
NOSE
lo
N
N
N
N
o

Unit

H;l_“i[‘

(B o

=

W do o
y ot

K

.

0%

é[‘

J

o
g > oX
¢

fl

m

i
iz
v
Mz o ¢
o=
rir
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o 4
R
oi
“l
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19 o Jo

HE FHe e 74]
23E P A7 A S (residual signal) 5
= (block) =& 4 O:‘(area) =

SATE AREA QD -, MxN &5 M7R o] A3 N7 o] o=
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[54]

[55]

IBC) of| & B.=of 7|Hket =% 9l 31 3= | E X (palette mode)©l] 7] HHE
TE At A7 IBC ol 5 P2 L= FY E 1= o & 9] SCC(screen content
5 5 HAsto] ALg= 4= ),
TSt A A A el A Fx
AbstAl 3 o gloh 5, IBC=

Z——]] =

g o 1

7

% E=3 9\}]\ .

E] o S (221) F/HE = V] IER) o F5(222) £3hE F3

= 5 AT E A HEl ol EHAY dAFE AT E
|52 Qo AR 23« A FE Az HE V| H s

2 g-3o] W3 A 525 (transform coefficients) S A A & = Sl T} o & Eof, A

7] & DCT(Discrete Cosine Transform), DST(Discrete Sine Transform),

KLT(Karhunen-Loeve Transform), GBT(Graph-Based Transform), &=+

CNT(Conditionally Non-linear Transform) %= % o] &= st 45 E 33 4= )

A7 A, GBT+= A& {1o] #A ARE T2 A gohar o o o

TR RE Aol WS ou gtk ONT= o] el Hd v& Al

previously reconstructed pixel)E o] &3] 5 AT E AAdstar 1o 7] %3t

55 = AgkS o ghrt, gk WS 3PS A o] FU S AV E

24 £S5 A8E 5 oL, AAA o] ofd 7HH 7] o EF =

T AUtk

FAEHT233)= M AleES FAEIse] IERY] 1A F(240) 2
&5 a1, AEZ I JAFYF(240)= FAsE A S (FAEE A3 Al Eeol

oo MY
ol rr o

o

o

A

W AR)E ATt HEAEHORE EHT 5= Qv V] A3kl A
AgEol B3 Au= A Fd AR =8 5 vk FAsHE33)= A
2270 =4 (scan orden) & 71WEO R &5 JElo] FAstE WS A ES 14H9]
e R A ED 5 9laL, ] 12k AE JEj e FAstE ME AFES
7lHk e 2 A7) FArshd Wg A Bl B3 4R E YT = ok dEZY
[e]

1 A H(240)= ol & 0] X4~ & F(exponential Golomb),
CAVLC(context-adaptive variable length coding), CABAC(context-adaptive binary
arithmetic coding) &3 -2 v} sk 13w WA S =85k 4= Qi) < E 7 1
NG (240)= FAEHE WS Al S 9 BlY] /0 v x| Srelol] H gk

AR E(A 7 A8 2 Q A4 E(syntax elements) 2] ¢f 5)S | £ = H
ANFGT 5 g A7 E AH(ex. JAZEH H[ T /98 A R)+=

H E A~ E ¥ o B} 2 NAL(network abstraction layer) -f T & & &= #7442
4 91tk 471 W E 99 4 A B o] Slel o) K skl E] Al E(APS), 7 A

Shebul B AlE(PPS), A1 2 Shebi] ) A E(sPS) = H] ] o sheb]
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[56]

[57]

[58]

[59]

g

E(VPS) & t}eFst atetn E1 A Eof #3k XJEE 1:1 3}t z,: 9ol t}.

H N3 A& 50}04 °1i%ﬂ01 A171 Hl *E‘%ﬂ xeE g

=3 AEHSUESAE Tt Adgd & JaL, == HAE

Fuf Ao AgE 7 Ak AV HEH A= e H/EE A 5=

el dl+= USB, SD, CD, DVD, £ 4| ], HDD, SSD %

Oo]: = - Zl: /]\q ?lEJ—EL—J’] 013%3(240)ET51 %E—jllﬂ

3 Fote AFH( A R/ A AsheE AR = D7 A=Y

21200)] W/ AYAEZA FAE 5 a1, e ASH s dEZY

Q1519 7(240)00 £ S 9l
AL E (2332 S8 E GAslE BE ATES 5 28 E s

Al ol-&H 5= Ak ol & o], st WS Al F Sl o FApET(234) B
AW (235)F Sell A FAs H AHgkE A gt v A HAFd
ANZAAFTE EFor dAFE AEEE 54T 5 vt 7HE155)+=
=5 AT ASE QT ¢ 53%(221) iz /1ED}; o 57 (222) 2 7-H
=949 o3 Aol vgh o2 M EQ(reconstructed) 2N T (FHY H A, H £
T AE ofeloh)y7E B 5= vk 23] e A8H 459k ol A2l diY
5] g A Fdol 3= AT, oS8 £S5l 5 ESoR AMRE
Atk THHE250)= S B 5 55 AR 2 4 v AR
A A=A A W v A i 559 JEG oS58 sto] AHEE
T 3L, FmohE vkl o] AH P S A A the A o] QY o5& 9l sk
AbEE 55 9l

S I A Qlay P/ 59 ZA ol A4 LMCS (luma mapping with chroma

F

FHFF260)= =4l oo BE T
FAA A T A Eol WEIY (2602 ¢ = Aol thdd
A g-5lo] 427 ¥ (modified) ¥ HAHE AT 4= A a1, 7| 4
=42 v 22(270), 7-A 4 2. & W 1.2](270)2] DPBell #°g3 = 9lth 4]

d
o

)
thefet AEE S o & Bol, a5 dH P, AE 454 2 Al (sample
adaptive offset), 2]-3-% 5> & ¥ (adaptive loop filter), ¥ 3F = F (b11atera1 filter)
= X9 4 ATk BEE260)> 7 BEH E Wil gk Aol A FwEk=
upe} o] HE ol gk tpFst AR E A sto] dERT Qa7 (2400 %
A 7 vk ZE " e AR = AERT] Q1Y F(240)00 A 132 = of
HEAES Ju= 94 5 3l

222700 A FAE 59 A= AH gS5F 2Dl Fx
= ol & Fote] IH o] A8u= A5



12

WO 2020/141908 PCT/KR2020/000064

[60]

[61]

[62]

[63]

[64]

A (100)8F Y2 Ao A o] o 5 v 2 X & v e = JlaL, H e R E s

A
AN 5 T

W 2.2](270) DPB= 4 19 A & QE o S 2D)0l A9 Fxz A2
7] el A 5= dok W22 270)= dA FA W 22 AR}
1= 32 H) E52] 529 AE B/E= ol 54 I A
UTH A7 AdE 224 AE = FHH

A B 59 AE R 2gat]
B o7 22D AEE 5 ok W2 e](270)= AA A ) SHE
3L, AEE} of Z3(222)0] A 4= 9l
A= HH /G Yy e 4=
2 dslE Edoelt)
Fzabd, vl 2y 423000 dE 23] U] 29 (entropy decoder, 310),
#] 2] 3 (residual processor, 320), ol Z*-(predictor, 330), 7F:Hi-(adder,

340), € B ¥ H(filter, 350) £ ¥ 2] (memoery, 360)E ¥ &slo] A= = 9
o S-(330)1= 1 ol SH-(33D) R I ET} o] S57(332)F 23 7 Ut
A A7 A 273200 9 YA S (dequantizer, 321) 2 9 ¥ 3 (inverse
transformer, 321)E ¥~ &€& 4= it} A=t dEZ Y Y3 H310), HAFL
A 2]3(320), ol 5(330), 7HAHE(340) B[ " E(350)= A A ol ol whet st
stedllo] AEAE(AE 5] tar] Al = ZEAAM)) ofste] T4 E
T}, g v 2.2](360) DPB(decoded picture buffer)E 3513 5= 1a1, Ty x| ¥
A wj A el st FAE i vk Y] stEdlo] AR EE v 28(360)S
/el AxXdER ¢] ¥33 5 Qi)
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[65]

heFgh stehuE A Eol] Bt AR E o] £33 4 gk 3 A7) B Y /9%
A B = AHE A gk A H (general constraint information)< T g3 4= 1t}
Hay 2= 7] sten e Al Eol w3k AR 2= 7] ARk 2§ AR E
U vlwbo ® B A 3 e 4 gk B Aol A FéEis Al w A E
A g A A oEe 4] UaY A E Sotel Y ag ol 4]
MEsEY o RN g5 4 Yok oA, AE 23] 2P RE10E A5
=% 723}, CAVLC 25= CABAC 59| 29 S 7| 22 H|EAER
AR5 o aa, 4 ¥ el ad AEs e viee] gk oA el 4
0ok Aol PABE 9k 5E BH e ek 1w A5, CABAC A==
Cay e, wE s do) A 7} T @ ko] R ekis S S5, v
g 4 ARG S B Hay i E50 Had AR 52 ol
AN HmadH AE/Mle] AR E o] 831o] -W(context) B2 -& A A 5}L,
AAE 2w 2o whel Wl(bin) ] A FE 2 oS58kl Nl At
] 52 (arithmetic decoding) & 2= @ 3k0] 7t 7 2 2] gtol o ok A e
A = vk oW, CABAC I ER Y] tay W -9 wdl 244 2 v}
AEpe] ol 2 el 9ls) 2 a AEme A ns ol gak] el 2l

=

&)
A T At dEZI 2GR 310)0 A Tl H A H
AH = o SH(SH ol 53332 L A ED o S H3B31)E
U 2P 7 310)0 A dEZY tiago] ¥ AL 4, =
A4S 2 dd gebu e A E w4 5D 736202 9
A FE A 23200 dAFE NS @HAFLE EF, dA
A AT AE odohE RET 5 o e dEZ T ¢
Uagdd 45 5 de ol g JH &= JE P 7350022
15

=
o

m
i

N

g0 48
12 oo

KU
of ofl
i, T

\
o

(310)°11 A

T AT

H

N

il

29731009 744 84 5 Qo) gk,
H T /938 A Y ad Akl 23 5 2
=SR] = R E: AV b I R R 2 AZ
taohz 33 5 doh A7 AE vz & 7] dEZS
UG HG100E 8 7 1, 471 A E vz = A7) o F2hs7(321),
A 315(322), 7HAHE(340), 2 E (350), Wl 2-2](360), 1 E] o Z-(332) &
AET} o FH(331) T Yo% 3 A

A FABHF 321N M = A} =& JYdAFst] M ATEs
=893 5 Ak GRS 32)= EAEE A3 A ES 2A 9 &5
A= AQES 5 vk o] A5 7] A E & A2 AR A 38 Al
270 FAE 7|kt A EE A 5 k. o R E R 321 FAFE)
e (& Eo FAE} 225 Alo] = A R)E o] &-ato] YkatstE WS
Aol thgt A Y3 E 428 5F a1, ¥ 31 Al 4=E(transform coefficient)E & 53¢
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[71]

[72]

[73]

[74]

[75]

[76]

[77]

7HEE340)E E5E AAFTE AT E o S(AE o F7(332) B/EE
J1ED ¢ 55733 LHEIH F9H o5 Az@l5d =5, A5 8 E
ofgfehel HEgread 5 AadEd 24, 59 25, 59 A& ofdohs
A gl 23] R et A8d Aok ol At S50 thE
ALl §li= A5, S E5o] 54l

7HH-(340)3 AN L 59 BE AR
Aoz A HA W s A g 559 AEe ¢SS 918k AHeE

, FEoh kel ol e E s AN FHE 5 A L T A A 9

& skl AbgE 45 Sl

=
H, =4 =29 4o A4 LMCS (luma mapping with chroma scaling) 7} 4] -8-2
=l

O;O
R

o

4
H
xS

i)
v
o
iz
a
W
&
ols
.
©

A NS Y P& A -gsto] T4/
o} ol & So] AE YR (350)3= 59 Ao
H(modified) & A& AT 5 a1, 7] 5

(360), T-A 4 o & w22 360)2] DPBell A4 4= 9t} A
A WS d & 5o, UES7 e, A& 454 2 A (sample
adaptive offset), 2]-3-% 5> & ¥ (adaptive loop filter), ¥ 3F = | (bilateral filter)
& X 4

| 2.2](360)2] DPBoll #1748 (%) 5 A= AE o FH332)00A4 F=

A2 AREE S ok W2 e (360)= AA A W 22 e AR EE T
Uadd) 550 249 AR 2= oln 29 93 Y BE5E9 44
ARE AGT 5 Adrk A7) AAE 20 AR F3HE S B2 $A9)
+Ad AR F83ty] 3t U H
CHEEB60)E AA A W HHE E5E9
, TEZ) o S5(331)0) Adst 5= St}
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[78]

I

E»

ol

2

H
H

UTE AZIA A7
Tt 2 A (syntax) Q!

CABAC(context-adaptive binary

1

ko)
-

st AlsrEol gk AR, 91X AR, W37

o 4nE %

=
[s)

CABAC 9139 A

=

At (regular) 24 <l

[e]

Al el ol

=

T

=
pa

=
~L-
A
]l

e 5 gt

]

T

e}
=

(EE

T
=

4
o] %13}

AL

A2 A, FAE o] E

Pl
==
arithmetic coding)2]
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fite]
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[84] MNE=I JAY S A 29 e T8l 2 S A4S AN A, vlo] g =

[85] gh, A A Aol ol M, (FAE}E) W 8 Al 57 += transform_skip_flag,
last_sig_coeff_x_prefix, last_sig_coeff_y_prefix, last_sig_coeff_x_suffix,
last_sig_coeff_y_suffix, coded_sub_block_flag, sig_coeff_flag, abs_level_gtl_flag,
par_level_flag, abs_level_gt3_flag, abs_remainder, dec_abs_level, coeff_sign_flag

/= mts_idx 5 2] A B A Q 4 E(syntax elements)S 7| HEC 2 H 535} W/E=
=N EQ.E] 2= %1\

[86] g Eo], AFE #H AR B A FE el AHo) X3k Ae
RAES E 1WA E 6t 2ol thehd & ek i @A F A G uol
Eote A FE 29 AE = dATYE 2Y AR o] 29hd AE A
RAEE E 1WA E 63} o] thebd 4 9k E 1WA E 62 bl
AE S dssste] YERE o= ol
(87]  [3E1]
residual_coding( x0, y0, log2TbWidth, log2TbHeight, cldx ) { Descriptor

if( transform_skip_enabled_flag &&
(cldx! =0 ]| cumts flag{x01[y0]1==0) &&
(log2TbWidth <= 2) && (log2TbHeight <= 2))

transform_skip_flag[ x0 ][ y0 ][ cldx ] ae(v)
last_sig_coeff_x_prefix ae(v)
last_sig_coeff y_prefix ae(v)

if( last_sig_coeff_x_prefix > 3)

last_sig_coeff_x_suffix ae(v)

if( last_sig_coeff y_prefix > 3)

last_sig_coeff_y_suffix ae(v)
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[88]  [5E2]

PCT/KR2020/000064

log2SbSize = ( Min( log2TbWidth, log2TbHeight ) <2 72 1 : 2)

numSbCoeff = 1 << (log2SbSize << 1)

lastScanPos = numSbCoeff

lastSubBlock = (1 << {log2TbWidth + log2TbHeight — 2 * log2SbSize ) ) — 1

do {

if( lastScanPos = =

0){

lastScanPos = numSbCoeff

lastSubBlock— —

}

lastScanPos— —

XS =
DiagScanOrder| log2TbWidth — log2SbSize ][ log2TbHeight — log2SbSize ]
[ lastSubBlock ][ 0 ]

yS =
DiagScanOrder| log2TbWidth — log2SbSize ][ log2TbHeight — log2SbSize ]
[ lastSubBlock ][ 1]

xC = (xS << log2SbSize ) +
DiagScanOrder| log2SbSize 1[ log2SbSize 1{ lastScanPos 1[ 0 ]

yC = (yS << log2ShSize ) +
DiagScanQOrder| log2SbSize ][ log2SbSize ][ lastScanPos 1[ 1]

} while( (xC 1=

LastSignificantCoeffX ) || (yC

= LlastSignificantCoeffY ) )

numSigCoeff = 0

QState = 0

for(i = lastSubBlock; i >= 0; i~ ~){

startQStateSb = QState

XS =
DiagScanOrder{ log2TbWidth — log2SbSize ][ log2TbHeight — log2SbSize ]
[ lastSubBlock ][ 0 ]

ys =
DiagScanOrder| log2TbWidth — log2SbSize ][ log2TbHeight — log2SbSize ]
[ lastSubBlock ][ 1]

inferSbDcSigCoeffFlag = 0

if( (i < lastSubBlock) && (i>0)){

coded_sub_block_flag[ xS ][ yS |

ae(v)

inferSbDcSigCoeffFlag = 1
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}

firstSigScanPosSb = numSbCoeff

lastSigScanPosSb = —1

remBinsPass1 = ( log2SbSize < 2 7 6 : 28)

remBinsPass2 = ( log2SbSize < 2?7 2: 4)

firstPosMode0Q = (i = = lastSubBlock ? lastScanPos — 1 : numSbCoeff — 1)

firstPosMode1 = —1

firstPosMode2 = —1

for(n = (i == firstPosMode0;n >= 0 && remBinsPassl >=3;n— )

xC = (xS << log2SbSize ) +
DiagScanOrder| log2SbSize ][ log2SbSize ][ n ][ 0]

yC = (yS << log2SbSize ) +
DiagScanOrder| log2SbSize ][ log2SbSize ][ n ][ 1]

if( coded_sub_block flag[ xS1[yS] && (n>0
|| linferSbDcSigCoeffFlag ) ) {

sig_coeff_flag[ xC ][ yC ] ae(v)

remBinsPass1— —

if( sig_coeff_flag[ xC [ yC 1)
inferSbDcSigCoeffFlag = 0

}
if( sig_coeff flag[ xCI[yC 1) |

numSigCoeff++

abs_level_gt1 _flag[ n ] ae(v)

remBinsPass1— —

if( abs_level_gt1_flag[ n 1) {

par_level_flag[ n ] ae(v)

remBinsPass1— —

if( remBinsPass2 > 0) {

remBinsPass2— —

if remBinsPass2 == 0)

firstPosModel = n — 1
}
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if( lastSigScanPosSb == -1)

lastSigScanPosSb = n

firstSigScanPosSb = n

}
AbslevelPass1[ xC ][ yC] =
sig_coeff_flag[ xC ][ yC ] + par_level_flag[ n ] + abs_level_gt1_flag[ n ]

if( dep_quant_enabled_flag )

QState = QStateTransTable[ QState ][ AbsLevelPass1[ xC][yC]1 & 1]

if( remBinsPass1 < 3)

firstPosMode2 = n — 1

} ae(v)

if( firstPosMode1 < firstPosMode?2 )

firstPosMode1 = firstPosMode2

for( n = numSbCoeff — 1, n >= firstPosMode2; n— — )

if( abs_level_gt1_flag[ n 1)

abs_level_gt3_flag[ n ] ae(v)

for( n = numSbCoeff — 1, n >= firstPosModet; n— — ) {

xC = (xS << log2SbSize ) +
DiagScanOrder| log2SbSize ][ log2SbSize ][ n ][ 0 ]

yC = (yS << log2SbSize ) +
DiagScanOrder[ log2SbSize ][ log2SbSize ][ n ][ 1]

if( abs_level_gt3_flag[ n 1)

abs_remainder| n ] ae(v)

AbslLevel] xC ][ yC ] = AbsLevelPass1[ xC J[yC ] +

2 * (‘abs_level_gt3_flag[ n ] + abs_remainder[ n ] )

}
for( n = firstPosMode1; n > firstPosMode2; n— — ) {

xC = (xS << log2SbSize ) +
DiagScanOrder| log2SbSize ][ log2SbSize ][ n ][ 0 ]

yC = (yS << log2SbSize ) +
DiagScanOrder| log2SbSize ][ log2SbSize ][ n ][ 1]

if( abs_level_gt1_flagi n 1)

abs_remainder[ n ] ae(v)

AbsLevel[ xC ][ yC ] = AbsLevelPass1[ xC ][ yC ] + 2 * abs_remainder[ n ]
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}
for( n = firstPosMode2; n >= 0, n— — ) {

xC = (xS << log2SbSize ) +
DiagScanOrder| log2SbSize ][ log2SbSize [ n ][ 0]

yC = (yS << log2ShSize ) +
DiagScanOrder[ log2SbSize ][ log2SbSize J[ n ][ 1]

dec_abs_level[ n ] ae(v)

if(AbsLevel[ xC1{yC]> 0)

firstSigScanPosSb = n

if( dep_quant_enabled_flag )
QState = QStateTransTable[ QState I[ Abslevel xC1[yC]1 & 1]

}

if( dep_guant_enabled_flag || !sign_data_hiding_enabled_flag )
signHidden = 0
else

signHidden = ( lastSigScanPosSb — firstSigScanPosSb >3 ? 1 : 0)

for( n = numSbCoeff — 1, n >= 0;n— — ) {

xC = (xS << log2SbSize ) +
DiagScanOrder[ log2SbSize ][ log2SbSize [ n1[ 0]

yC = (yS << log2SbSize ) +
DiagScanOrder[ log2SbSize ][ log2SbSize [ n ][ 1]

if( sig_coeff flagi xCJ[yC] &&
(IsignHidden || (n != firstSigScanPosSb ) ))

coeff sign_flag[ n ] ae(v)

}
if( dep_quant_enabled_flag ) {

QState = startQStateSb

for( n = numSbCoeff — 1, n >= 0;n— — ){

xC = ( xS << log2SbSize ) +
DiagScanOrder| log2SbSize ][ log2ShSize ][ n 1[0 ]

yC = (yS << log2ShSize ) +
DiagScanOrder| log2SbSize ][ log2ShSize 1l n ][ 1]

if( sig_coeff flag[ xC ][ yC 1)
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TransCoefflevel[ xO J[ yO I[ cldx ][ xC ][ yC ] =
(2* AbslLevel[ xC][yC] — (QState >1?1:0))*
(1 — 2*coeffsign_flagin])
QState = QStateTransTable[ QState ][ par_level flag[ n] ]
} else {
sumAbslevel = 0
for( n = numSbCoeff — 1;n >= O;n— — ){
xC = (xS << log2SbSize ) +
DiagScanOrder| log2SbSize 1[ log2SbSize ]I n ][ 0]
yC = (yS << log2SbSize ) +
DiagScanOrder| log2SbSize 1[ log2ShSize ]I n ][ 1]
if( sig_coeff flag[ xC [ yC 1) {
TransCoefflevel[ xO [ YO [ cddx J[ xC ]J[yC] =
Abslevel[ xC ][ yC1* (1 — 2 * coeff_sign_flag[ n ])
if( signHidden ) {
sumAbsLevel += AbsLevel[ xC ][ yC]
ifl(n == firstSigScanPosSb ) && (sumAbslevel %2) = =
1))
TransCoefflevel[ X0 ][ yO J[ cldx ][ xC ][ yC] =
—TransCoefflLevel[ x0 ][ yO [ cldx 1[ xC ][ yC ]
1
}
}
}
}
if( tu_mts flag[x0J[y0] && (cldx == 0) )
mts_idx[ x0 ][ yO ][ cldx ] ae(v)
}
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residual_coding( x0, y0, log2TbWidth, log2TbHeight, cIdx ) {

Descriptor

if( sps_mts_enabled_flag && cu_sbt_flag && cldx==0 &&
log2TbWidth==5 && log2TbHeight <6)

log2ZoTbWidth = 4

else

log2ZoTbWidth = Min( log2TbWidth, 5)

if( sps_mts_enabled_flag && cu_sbt_flag && cldx==0 &&
log2TbWidth <6 && log2TbHeight==75)

log2ZoTbHeight = 4

else

log2ZoTbHeight = Min( log2TbHeight, 5 )

if( log2TbWidth > 0)

last_sig coeff x_prefix

ae(v)

if{ log2TbHeight > 0)

last_sig_coeff y prefix

ae(v)

if( last_sig coeff x prefix>3)

last_sig_coeff x_suffix

ae(v)

if( last_sig coeff y prefix>3)

last_sig_coeff_y suffix

ae(v)

log2TbWidth = log2ZoTbWidth

log2TbHeight = log2ZoTbHeight

remBinsPass1 = ( ( 1 <<( log2TbWidth + log2TbHeight )) * 7 ) >> 2

log2SbW = ( Min( log2TbWidth, log2TbHeight y<2 ? 1 : 2)

log2SbH = log2SbW

if( log2TbWidth + log2TbHeight > 3 ) {

if( log2ToWidth <2) {

log2SbW = log2TbWidth

log2SbH = 4 — log2SbW

1 else if( log2TbHeight <2 ) §

log2SbH = log2TbHeight

log2SbW = 4 — log2SbH

1
s

numSbCoeff = 1 << ( log2SbW + log2SbH )

lastScanPos = numSbCoeff

lastSubBlock = (1 << (log2TbWidth + log2TbHeight — ( log2SbW + log2SbH ) ) )~ 1

do {

if( lastScanPos == 0) {

[astScanPos = numSbCoeff

lastSubBlock— —

}

lastScanPos— —

xS = DiagScanOrder[ log2TbWidth — log2SbW ][ log2TbHeight — log2SbH ]
[ lastSubBlock ][ 0]

yS = DiagScanOrder[ log2TbWidth — log2SbW ][ log2TbHeight — log2SbH ]
[ fastSubBlock ][ 1]

xC = (xS << log2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ lastScanPos ][ 0 ]
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yC=(yS << log2SbH ) + DiagScanOrder| log2SbW ][ log2SbH ][ lastScanPos ][ 1 ]

} while( ( xC != LastSignificantCoeffX ) || ( yC != LastSignificantCoeffY ) )

if( lastSubBlock == 0 && log2TbWidth >= 2 && log2TbHeight >= 2 &&
ttransform_skip flag[ x0 ][ yO ][ cIdx ] && lastScanPos > 0)

LinstDcOnly = 0

if( (lastSubBlock > 0 && log2TbWidth >=2 && log2TbHeight >=2) ||
( lastScanPos > 7 && (log2TbWidth==2 || log2TbWidth==3) &&
log2TbWidth = = log2TbHeight ) )

LinstZeroOutSigCoeffFlag = 0

if( ( LastSignificantCoeffX > 15 || LastSignificantCoeffY > 15) && cldx ==0)

MtsZeroOutSigCoeftFlag = 0

QState =0

for( i = lastSubBlock; i >= 0;i——) {

startQStateSb = QState

xS = DiagScanOrder[ log2TbWidth — log2SbW ][ log2 TbHeight — log2SbH ]
[i][0]

yS = DiagScanOrder| log2TbWidth — log2SbW |[ log2TbHeight — log2SbH ]
[i][1]

inferShDeSigCoeffFlag =0

if( i < lastSubBlock && 1>0) {

coded_sub_block_flag[ xS ][ yS ]

ae(v)

inferSbDcSigCoeffFlag = 1

1
s

firstSigScanPosSb = numSbCoeff

lastSigScanPosSb =—1

firstPosModeO = (i == lastSubBlock ? lastScanPos : numSbCoeff — 1)

firstPosModel = firstPosMode0

for( n = firstPosMode0; n >= 0 && remBinsPassl >=4;n——) {

xC = (xS << log2SbW ) + DiagScanOrder{ log2SbW ][ log2SbH J[n ][ 0]

yC = (yS << log2SbH ) + DiagScanOrder| log2SbW ][ log2SbH J[n ][ 1]

if( coded sub block flag[ xS1[yS] && (n>0 || linferSbDcSigCoeffFlag ) &&
( xC != LastSignificantCoeffX || yC != Last SignificantCoeffY )) {

sig_coeff flag] xC ][ yC]

ae(v)

remBinsPassl— —

if( sig_coeff flag xC ][ yC 1)

inferSbDcSigCoefiFlag = 0

}

if( sig_coeff flag[ xC [ yC 1) {

abs_level gtx_flag[n [ 0]

ae(v)

remBinsPass]— —

if( abs_level gtx flagn][0])¢{

par_level _flag{ n]

ae(v)

remBinsPass1— —

abs_level gtx flagin][ 1]

ae(v)

remBinsPass1— —

i

if( lastSigScanPosSb == —1)

lastSigScanPosSb =n

firstSigScanPosSb = n
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AbsLevelPass1[ xC ][ yC ] =sig_coeff flag[ xC ][ yC ]+ par_level flag[ n ]+
abs_level gtx flag[n][0]+2 * abs_level gtx flagfn]f 1]
if( pic_dep_quant_enabled flag )
QState = QStateTransTable[ QState ][ AbsLevelPassI[XC][yCI& 1]
firstPosModel =n— 1
}
for( n = firstPosMode0; n > firstPosModel; n——) {
xC = (xS << 10g2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 0]
yC = (y8 << log2SbH ) + DiagScanOrder{ log2SbW ][ log2SbH J[n ][ 1 ]
if( abs_level gtx flag[n][1])
abs_remainder[ n ] ae(v)
AbsLevel] xC ][ yC ] = AbsLevelPass1[ xC ][ yC ] +2 * abs_remainder[ n ]
)
for( n = firstPosModel; n >=0; n— —) |
XC = (xS << log2SbW )+ DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 0]
yC = (y8 << log28bH ) + DiagScanOrder] log2SbW ][ log2SbH ][n][ 1 ]
if( coded_sub_block_flag[ xS [ yS])

dec_abs_level[ n ] ae(v)
if( AbsLevel[ xC)[yC]1>0){
if( lastSigScanPosSb == —1)

lastSigScanPosSb =n
firstSigScanPosSb = n
H
if(pic_dep_quant_enabled flag )
QState = QStateTransTable[ QState ][ AbsLevel[ xC J[yC] & 1]

}

if( pic_dep_quant_enabled_flag || !sign_data_hiding_enabled_flag)
signHidden =0

else
signHidden = ( lastSigScanPosSb — firstSigScanPosSb>3 27 [ : 0)

for( n = numSbCoeff — I;n >= 0;n——) 4
xC = (xS << log2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 0]
yC = (yS <<log2SbH ) + DiagScanOrder| log2SbW ][ log2SbH ][ n][ 1 ]

if{ (AbsLevel[ xC]l[yC]>0) &&
(!signHidden || (n != f{irstSigScanPosSb ) ) )

coeff_sign_flag[ n ] ae(v)

)
if( pic_dep_quant_enabled_flag) {
QState = startQStateSb
for( n = numSbCoeff — 1;n >= 0;n——) {
xC = (X8 << log2SbW ) + DiagScanOrder[ log2SbW ][ log2SbH J[n][ 0]
yC = (y§ << log2SbH ) + DiagScanOrder| log2SbW ][ log2SbH ][ n][ | ]
if AbsLevel[ xC)[yC]1>0)
TransCoeffLevel] x0 ][ yO |[ cldx [ xC ][ yC ] =
(2* AbsLevel[ XC][yC] — (QState>1?1:0))*
(1 — 2*coeff_sign_flag[n])
QState = QStateTransTable[ QState ][ AbsLevel xC [[yC]1& 1]
1 else §
sumAbsLevel =0
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for( n = numSbCoeff — I;n >= 0;n——) {
xC = (x8 << log2SbW ) + DiagScanOrder[ log2SbW ][ log2StH J[n][ 0]
yC = (yS << log2SbH ) + DiagScanOrder[ log2SbW ][ log2SbH ][ n ][ 1]
if{ AbsLevel[ xCJ[yC]1>0) {
TransCoeffLevel[ x0 ][ y0 ][ cldx [ xC [ yC ] =
AbsLevel[ XC ][ yC]1* (1~ 2 * coeff_sign_flag[n])
if( signHidden ) {
sumAbsLevel += AbsLevel[ xC ][ yC ]
if( (n == firstSigScanPosSb ) && (sumAbsLevel %2) == 1))

TransCoeffLevel x0 J[ yO J[ cldx ][ xC ][ yC ] =
—TransCoeffLevel[ x0 J[ y0O ][ cldx ][ xC ][ yC ]
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transform_umit( x0, v0, tbWidth, tbHeight, treeTvpe, subTulndex ) { Descriptor
if( (treeType == SINGLE_TREE || treeType = = DUAL_TREE_CHROMA ) &&
ChromaArrayType =0 ) {
if{ ( IntraSubPartitionsSplitType = = ISP_NO_SPLIT && !(cu_sbt_flag &&
({ subTulndex ==0 && cu_sbt_pos_flag) ||
(subTulndex ==1 && !cu_sbt_pos_flag)))) ||
{ IntraSubPartitionsSplitType != ISP_NO_SPLIT &&
( subTulndex = = NumlIntraSubPartitions — 1)) ) {
tu_cbf_cb[ x0 ][ v0] ae(v)
tu_cbf cr{x0][v0] ae(v)

3

)

if( treeType = = SINGLE_TREE || treeType ==DUAL_TREE_LUMA ) {
1f{ ( IntraSubPartitionsSplitType = = ISP_NO_SPLIT && !(cu_sbt flag &&
({ subTulndex ==0 && cu_sbt_pos_{flag) ||
(subTulndex ==1 && lcu_sbt_pos_flag))) &&
( CuPredMode[ x0 ][ v0 ] = =MODE_INTRA ||
tu_cbf cb[x0][v0] || tu_cbf er[x0][v0] ||
CbWidth] x0 ][ v0 1 > MaxTbS1zeY || CbHeight[ x0 ][ ¥0 ] > MaxTbS1izeY ) ) |
{ IntraSubPartitionsSplitType != ISP_NO_SPLIT &&
( subTulndex < NumIntraSubPartitions — 1 || !InferTuCbfLuma )))
tu_cbf_luma[ x0 ][ vO ] ae(v)
if (IntraSubPartitionsSphtType '= ISP_NO_SPLIT )
InferTuCbfLuma = InferTuCbfLuma && !tu_cbf luma[ x0 ][ v0 ]

}

tf{ (tu_cbf luma[x0][v0] || tu_cbf cb[x0][v0O] | tu cbf cr[x0][y0]) &&
treeType !'= DUAL TREE CHROMA ) {
1f{ cu_qp_delta_enabled flag && !IsCuQpDeltaCoded ) {
cu_qp_delta_abs ae(v)

1f{ cu_gp_delta_abs)

cu_qp_delta_sign_flag ae(v)

}

h
if{ tu_cbf luma[ x0][y0] && treeType != DUAL_TREE_CHROMA
&& (tbWidth <= 32) && ( tbHeight <= 32)
&& (IntraSubPartitionsSplit[ x0 ][ vO] == ISP_NO_SPLIT) && (lcu_sbt flag)) {
1f{ transform_skip_enabled_flag && tbWidth <= MaxTsSize && tbHeight <= MaxTsS1ze )
transform_skip_flag[ x0 ][ v0] ae(v)
1f{ (( CuPredMode[ x0 ][ v0 ] '= MODE_INTRA &4& sps_explicit_mts_inter_enabled flag )
( CuPredMode[ X0 ][ ¥0 ] == MODE_INTRA && sps_explicit_mts_intra_enabled_flag ))
&& (Mransform_skip flag[ x0][v01]))
tu_mts_idx[ x0 ][ v0 ] ae(v)
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transform_unit( x0, y0, tbWidth, tbHeight, treeType, subTulndex, chType ) {

Descriptor

if( tu_cbf luma[ x0 ][ y0 ] && treeType !'= DUAL_TREE_CHROMA ) {

if( sps_transform_skip_enabled_flag && !'BdpemFlag[x0][y0][0] &&
tbWidth <= MaxTsSize && tbHeight <= MaxTsSize &&

( IntraSubPartitionsSplit[ x0 ][ y0 ] == ISP_NO_SPLIT ) && !cu_sbt_

flag )

transform_skip_flag[ x0 ][ y0 ][ 0]

ae(v)

if( !transform_skip_flag[ x0 ][ y0 ][ 0])

residual_coding( x0, y0, Log2( thWidth ), Log2( tbHeight ), 0)

else

residual_ts_coding( x0, y0, Log2( tbWidth ), Log2( tbHeight ), 0)

}

if( tu_cbf cb[ xC ][ yC] && treeType != DUAL TREE LUMA) {

if( sps_transform_skip_enabled_flag && !BdpcmFlag[ x0][y0][1] &&
wC <= MaxTsSize && hC <= MaxTsSize && !cu_sbt flag)

transform_skip_flag[ xC [[yC][ 1]

ae(v)

if( Mtransform_skip_flag[ xC][yC ][ 1])

residual_coding( xC, yC, Log2( wC), Log2( hC ), 1)

else

residual_ts_coding( xC, yC, Log2( wC), Log2(hC), 1)

}

if(tu_cbf cr[ xC ][ yC] && treeType != DUAL TREE LUMA &&
'(tu_cbf ¢b[ xC yC] && tu_joint_cber_residual flag[ xC ][ yC 1)) {

if( sps_transform_skip enabled flag && !BdpemFlag[x0][y0][2] &&
wC <= MaxTsSize && hC <= MaxTsSize && !cu_sbt flag)

transform_skip_flag[ xC J[yC ][ 2]

ae(Vv)

if( Mtransform_skip flag[ xC][vC][2])

residual_coding( xC, yC, Log2( wC ), Log2( hC ), 2)

clse

residual_ts_coding( xC, yC, Log2(wC ), Log2( hC ), 2)

;
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71 Wk 23] Hef 1] ¢hE 00 % =%/FE(nfer)d T

2 o &2, 47 A8 QA transform_skip_flags 3] % A% (3]

AZF AR (A AR 5ol tiste] A AlrdHE 5 gl
CHAl 7] 35 1WA 6 =7 A 10 Frsti, o Aol A, 218 2~ g 4

last_sig_coeff_x_prefix, last_sig_coeff_y_prefix, last_sig_coeff_x_suffix a2

last_sig_coeff y_suffixE 7|+ o 2 W3t 55 U 9] vpx| 4} o] o} W3} A2

x,y) A ARE I3 4= Qlr) B} FAHoR e QA4

last_sig_coeff_x_prefix+= g &5 W 2270 <=4 (scanning order)°l| 4] 2]

nkA] 2h(last) - & Al 5 (significant coefficient)2] & 2] *](column position) <]

32 2] = A (prefix) & WEFU AL, last_sig_coeff y_prefixi= 7] W3 &5 U] 37|

2~70 <=4 (scanning order)®l| 4] 2] w}<] 9k(last) -7 & 7| (significant coefficient) 2]

&) 2] X (row position)] 3 2] & X (prefix)E W EFH AL, 2B @ 4

last_sig_coeff x_suffixi= 47| "3 EZ W 47| 270 &4 (scanning order)©l 4] 2]

nkA] 2h(last) - & Al 5 (significant coefficient)2] & 2] *](column position) <]

A3 2 (suffix) E VEFU AL, 218 2~ Q A last_sig_coeff_y_suffix= 7] W3 &5

W 7471 2270 <54 (scanning order)l| 4] 2] w}x] 9} (last) -F- & 7| 5~(significant

coefficient)2] & 9] X](row position)2] A& X (suffix)& YEFATE A 7| A, F &

A= 471 00] obd Al E HEb = vk 7] 270 oA = 8 oA

20 EAd F Ak BE AT 2 A T A0 EA, B A 270

A ATk A7 230 oAM=t E5(CB, = TBE 23161 CB)oll

<l [QVE] o Zo] AEH] =] o] /= FA A AEZRIE o F BE&

=2 2444 5 Aot

wr, W& 555 4x4 A H 55 (sub-block) == w7 P, ZF dxd4 A H

o} [H]E o] A B~ Q 4 coded_sub_block_flags A}

ol o] old A7t EASt=A] o {5 e ¢ T AV AH ESE

CG(Coefficient Group)#t -Z-8 5 o A& 5 9]
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[105]

[106]

[107]

[108]

[109]

[110]

[111]

MBI~ Q A coded_sub_block_flage] ko] 009 ¢ o]/ A& AR 7}
glon=z Az B 55 st 2 A4S 15T 7 e v =, A8
@ 4~ coded_sub_block_flag®] ¢ko] 10]H Al 82 @ 4 sig_coeff flagel] tst 21
HAE AL AT 5 At mhA 2 oo] o =)

AEl 2 @ 4 coded_sub_block_flagell g+ 571 o]

I=]

=
BEE XA Q= ME S5 00l ofd A& 23S FEC] o=,
A2 2 4 coded_sub_block_flags 19 ¥ %] @31 71 gho] 10] ekl 7Hg = &

A

ThoF A 2~ 8 4 coded_sub_block_flag®] #ko] 100 A @A) A B &5 Ul
0°] obd A7 EA T At = A9, G o m AE Aol et
S b= A B 2 R 4 sig coeff_flags AW e 9= It} 270 oA ol e
of AlFrell thall 18] E 218l 2~ 9 A sig coeff_flags FH & 5= it} 7hek
270 ol A g A2 ghol 0o of ™ A B2 @ A sig coeff flag®]
ol & = Qlt}. o] 7] A, mpA 00 ofd Al E8etaL = A B E52
, TEA] 2} go] o Ao th sl A= A 2 R 4 sig coeff_flags T S
7hlom g AV B 5ol ek s o] ek = QU Al E
sig_coeff flag7} 191 7 §-ol| 7k & A1 Fdo] e = glom, ¢l
A o= e e 8 AEAES Uk o A A o=, 7
2> 8 4 sig_coeff_flag[xC][yC]:= &4l TBW 7 ¥ 3 7|5 91 %] (xC,
O)oll A o] sl & WA g Al g (ghol 0°] O}”X](non zero) o1 F-E YERY 4=
ATk A A A el A, A7) AElA QA sig coeff flags $A}3E W3 A7)
ol ol F& AlFQIA AR5 YEl= FraE Al el A oA g
5= Atk

A 8 2 sig coelf flagoll T 32W o] o] vk g ghe ofu o] S84

ey

-

N
-~

_l‘él-‘IH* o o rlo 2

e’}

< I
N

2 ox o mE o T o N

<

e}

13 & = Ao =, 2o & g gh& el A8~ o4
remAbsLevel-2 o}zl o] =82 13} & = Qlt}, o] 7| A, coeffi= 2 A H 3+

Aa=dbe g ==

[<+211]
remAbslLevel = | coeff | - 1

Al Q 5\_ abs_level_gtl_flag: 3l d 2271'd $1 X (n)ol] 41 2] remAbsLevel ©]
1E.o & A E YERd o At abs_level_gtl_flag®] gko] 0o s & ¢ =] 2]

A5l 725‘\4%}% 1 4= ATt abs_level _gtl_flag®] gko] 1017, o] F s sl of &
¢ "8 4L remAbsLevel<> o} 2 o] 2812 29} -2 = Qlt}.
[5=212]
remAbslLevel = remAbslLevel - 1
B2 8 2 par_level _flage &5to] ofgfj o] 4=814] 33} gho], 42814 20]]
7] A1 ¥ remAbsLevel 9] least significant coefficient (LSB) 4k< Zd & < 3l



31

WO 2020/141908 PCT/KR2020/000064

[112]

[113]

[114]

[115]

o] 7], A2 @ 2 par level flagn]E= 2270d Y X noll A 2] W3 A=
gl (zh el =} 2] B (parity) & WEFE o QUTh AE 2 8 A par_level flag 5 %0l
Fdalof & A3 Al @2 Zk remAbsLevelS oF e o] 4=8H2] 42} 7o)

gJelo] = 4 glek.

[5=213]
par_level_flag = remAbsLevel & 1
[=>14]
remAbsLevel’ = remAbsLevel >> 1

AN 2 @ 4 abs_level_gt3_flagi= 3l 2270 9 &(n)ol A 2] remAbsLevel'©]
3R T A o 75 YE 4= Qlth A Bl @ A abs_level_gt3_flag7t 191
73-g-oll Rk AEl 2 @ 4 abs_remainder®] T o] 43 4= i}, A Al W
A3 coeffe} 7t -4t & Ax(syntax) =] TAIE A2l sk o2 o] 5=8+2] 59}
e o, ol o] i 13- F5H4] 59 I H A& vERE o ol
o g ZF Al HE = 18 E ALl A8 Q4 coeff_sign_flags

G E 7 Yo} lcoeflls= H S Al A (@hH S vebd 7 o, Mg
Alg=oll tf 8k AbsLevelo] &ba1 A€ =% 9t}

| coeff | = sig_coeff_flag + abs_level_gt1_flag + par_level_flag

+ 2 * (abs_level_gt3_flag + abs_remainder)
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[116] [3£13]
|coeff| | sig_coeff flag abs_levatg_gﬂ Al par_level_flag abs_le\:egl_gtB_fl azsé‘crfa'ﬂgi?gﬁrl /
0 0
1 1 0
2 1 1 0
3 1 1 1 0
4 1 1 0 1 0
5 1 1 1 1 0
6 1 1 0 1 1
7 1 1 1 1 1
8 1 1 0 1 2
9 1 1 1 1 2
10 1 1 0 1 3
1 1 1 1 1 3

[117]

[118]
[119]

A AAJ ool A A7 par_level _flagi= 7] FAFetE ®18 Al 5= off gk ¥ g
71

Al g el s el el oist s elE dE SH1e] A dAE YERH AL,
abs_level_gtl_flagi= W3+ Al 28 == g sfof & 2 @l(gh)ol A1
AA X B} X of Fof th st A1 AE A5 ol S22 A A E Ve A,

A}7] abs_level_gt3_flag= W3 7|5~ 98 == FZd sljoF & g ghe] A2
AA A Hrp S4] of Feol] thgh A2 |8 Al #E S 1o A A& v
AUTH

55 dxd =5 W AR A= 2 oﬂ Al S Sk SRolt,

5590 dxd E52 FAstE AeEe o o yEd 5 OH;} %50 EAH
BE20 44 M3 BE0| 7|1}, 1= 8x8, 16x16, 32x32, 64x64 3 B2 0] 4x4
MB EEA 53 .E544x4ﬁioﬂ4c§%¢b A2 E ‘/}E]r‘?jj'r
o o ot 20y = Aol tish 29 A¥+ ] 33
% 140 A scan_pos+= < ﬂizﬂi 27N of| whE ]—r/l H?‘ﬂ% L ERd

.scan_pos 155 4x4 550l A 71 A 205 =, = 9-S55hd 714 9]
‘JrE]r 4 = 231 scan pos 02 71 Lgoll 220 =, = J54d 724 9
=t} g, A A A oo A 7] scan_posi= 2270 9 x| 2FaL
, 771 scan_pos 0= 2270 $1 %] ool 2}aL x| A = 4=
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[120] [3%14]
scan_pos 15 14|13 12|11 10|98 7|6|5|4]3|2|1]0
coefficients olojo|o|t|1]0o]|2 0|3 |-2|3|4|6]-7]10
sigcoefffag | 0 | 0| O | 0|1 |1 ]o 1|01 ]|1|1][1]1
abs_level_gt1_flag 0o 1 1011 ]1]1
par_level flag 0 110]1]0 0

[121]

[122]

[123]

[124]

[125]

abs_level_gt3_flag 1 1

abs_remainder 0 1

dec_abs_level 7 |10

()

0|1 01001 1 001 0

o

coeff_sign_flag 0 0 0

3+A CABAC° =2 Al e & Al EsHA /E A 2] % (throughput) 4 5 0] £4]
= CABACY Ay =29 lzl o & elal Ald], Af
i‘%% O]Xd 01 o] L‘%% 53 ol EX &E ol W E AFESHY] wlitol

=& Holg oEA S Kol 35 3 ¢1a A A FHE ddeh e e
Alzto]l A8 % =it} ol =W I H ‘ﬂ(context—coded bin)e] &

A3tk o 24 CABACS] # ¢ ok ek, 2 1A E6
= X7 HA E 113 Zo] A8 A Q 4 sig coeff flag, abs_level_gtl_flag,
par_level_flagE A 3H7] 918l AF&-H WIQ| §ho] A H E5 9] 7]l u}e} 4x4
ME E5Y A9 28, 2x2 A E 55U 79 6(remBinsPass1) 0.2 A gHE =
Do, MBI QA abs_level_gt3_flage] i-¥ I H W19 71 4x4 A H 55 Y
7A9-4,2x2 B E5Y H-F 2(remBinsPass2) & A 3HE 4= v} w9 @A E
A5t el A w9 ZHEH WS BT AR A YA AFES

[e]

CABACS AH&3HA] 241 o] %1 3}8t] bypass 3

ol
Al
2
fu
:(‘>L_r‘
o

™

562 B Ao A oo 2 e Swolt
SHH, A7l 1WA 36 e 7 WA E 108 Fxste] AW gk Ala o),
A2 2%, 53] AAFE A E Y] A ald 559 HE A8 oARE
T AL 5= Ak Ak mu|Qlo A o] WAt AT IS AT EA
t o] ] 9] ¢}Z(compaction)©] ©] Fo] X il o] & U] F Y Ax &2 Adati=t], 7+
7 A

R NERF AT 0] BEG S dlolE §hEo] F-5] WASA &

1o =
Stk ol A= B AL A ek U A S AeFsta, H A
S Ql(F R Ml I N EE vay AR AEE A gl

S A A 92 A Rl o] dhaf A= AnkA ]l gk ]l o] At

= Yk A

X o] At ¢k 2 2 (absolute level)
- EA o] A Ao whef o] gt A EE T
9

=x) =2 A AT 7Y WH-E A okt
5 6ol A A E vlel gho), 2kl A % 2% 3}t 600)00 = S WSk B 5ol
W gho] 2 G H =4 o 5 Yl W3 2§ o] L B s} HEAEY(EE
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A o] X3} Aol i3t R )ol dHE 5= L, (F=3hE) Aak Azt
=94 5 3
[126] ek A g ;EHZ% ko] S, gk 27 o F S s Al E A
8 4 transform_skip_flagel] o] afl YEF 7 Qo o] X3} Z == o] X 3}
?%7< £ 1A A AN E B35 360002 9HE S5 gl
[127] AP Z 52 3HH600)= YA S Ao AERZY) iy o4
ATh G, & 6ol A A7) Wgk A8 o F S ia= A o] HelE Al
HIEAEY I} A2k o, 7] gk 28 o F 1= A7 HIEEREY
3 U EE AV HIEAEL S A7) A 48 of i Sef it
ofe} W Al Sl et AR AT A EE = A, ME s 84
transform_skip_flag = 0) He+= 2=} A (9] ghyoll #gk 4 B (A Sho] 281 A
% 77, transform_skip_flag = 1)E X3+ = Qv A7 WS A5l &g
ARE A5 5,47 T 1WA #6Ew= 17 WA & 100]A4 e
ARES(EE Y2 Q4A5)E £33 5= )
[128] ¥ 27 o iﬂﬁl e ES dR Asd = lon, o E B0l %1
WA 3 6ol M= sk 7] o 218 54 55 A7 2 s g
H59] A7]7} 4x4 o] 1Y | ®} transform_skip_flagE I} 5= 2271 0] A 3H4),
A Aol M= gk 7] o] i Zfire] wA o R E A= 5 AV E
oSk Al A4 5 Tk log2TbWidth 2 log2TbHeighto] =71 ¥4 wNZ}
hNe = A4 5= 3, wN B hN2 o & 50] 52312 6l A YEtdl v =
she] ghe 7HE o 3l
[129] [+26]
wN = {2, 3,4, 5, 6}
hN = {2, 3, 4, 5, 6}
[130] & &, 732 60l W& gk 7145 wN 2 hNo| A &= 4= 9= 28~
45 E 159 o] ek 4 3l
[131] [3%15]
if( transform_skip_enabled_flag &&
(cldx! =0 || cumts_flag[x0][y0]==0) &&
(log2TbWidth <= wN) &8& (log2TbHeight <= hN))
transform_skip_flag[ x0 ][ yO [ cldx ] ae(v)
[132]  d& &, wWN 2 hN2 747} 59] 3h-& 7PE T e, o] 45 |nr7l 32Kt
A AL, ol 7E 32K U A Y 2 50l theko] Y] gk 7] o]
st Al EE = 3l T/ELwN‘:”hN 727 69 gl 7HE = 3ler,

o] 79 Yl 7k 645tk A7} (a1, ol 7} 6arth A7 L E-Fol thstel
7] M 23] o] FA sk Al 2dEE ol o B Sof, wN  hNS
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[133]
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o At A a = ArkA Ql W gk Qo] WAt AT ef 54 (1A Al 5 9
2} Zk2} 2l % 2] absolute level )] TF =
Adstr] Hg AxF A Fz ) iy
AR Zg 1+ A ES a9 = AE
ZH o A adE S 5 55 AV R
) 7+ transform_skip_flagE 3} 8= 2710 328H4), o
S 27 o Feie A o B A 2 s 59
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2 A of o
Y] 5= oo tigt ARt old B5 o A k= S
T ATh F, g 7] AR ZY el E B A 24
transform_skip_flag)E 37 51 7] 91 5to] AL-83h= 271 F log2TbWidth 2
log2TbHeight®] 715 o] -&38ti= sl e & Foj e 5= Ut} iz WSk 23] of
ZH1E 552 YH|(dE 59, log2TbWidth) 2 =o](d & £,
log2TbHeight)2] 35& 7| ¥ Q. &2 o =l 5= Qlvh = WSk 27 o] i Zf71+=
552 YH| (o] & £91, log2TbWidth) & =o] (o] & £, log2TbHeight) & 3
gholl wpe} 3 o] ot A€ = glot. ol & 501, log2TbWidth R
log2TbHeighti= =821 764 Yebdl th 5 ahvto] 4h& 7HE 5= Slth.
[57217]

log2TbWidth = {1, 2, 3, 4, 5, 6}

log2TbHeight= {1, 2, 3, 4, 5, 6}

A Ao WEW, BE ) BEe] RS /IO WH 23] o Heh 1]
Spy o5 AT AF, BB Uu L ol B /Mo R

r

1o
X
>
.
o
Lo
i
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AABH= E}E} Befel EE5S (M 27 o EY 1 E s ekA
%) %L Aol £ ]55637\]%]31:9}5}.
[139] o & 5,1 og2TbW1dth 2 Jog2TbHeight 7} 2.7 22 A o] ¥ 75, 2x4, 4x2 2

[140]

[141]

[142]

[143]
[144]

[145]

[146]

4x40] SR WS A Q] EFol ¥3d = o, AE NFE AR A EF
uloll AEo] 7571 1671 o] 811 B5o] W3k Al L] E5o 23ty R A7) 2x4,
4x2 E 4x49] EEWak ol 2x8 E 8x2 7] 9] 5 WS 7 9] H5o

2343 7 2

71 o] W3 23] o el 1ol wheh A 5 S O a0 sk o] 444
?%Qﬁ*Vﬁ%“ﬂ1lﬂﬂﬁiiﬂﬂ%@ﬂﬁ%ﬁ§%§%@23
Ao AELy vay Hgo e BRES Agsn 29 5E2
G 9l

AT Fol, % 7004 A vk ol Wk 23] Eel1 514 1A 700el =
Ay U W 7] 518 o ol et AR, &5 17| dH L MTS(Multiple
Transform Selection) 2§ o] F-of t 3t A H 7} A== = a1, M3 A7

%Eﬁlﬂ-%@]%gz o]q_ A}Z= 5} XJEP_O H]E/\Evﬂ o= /\]Eﬂ/\oﬂ 3 alE] 3,:

1 T — o =
it e 23] S 9 AAT(T700)= v ad AR e dERY Had ol
A R EOJ,*J%} dRES 7|vho = gk ~7] 17t
A= PR et 22 5 ok

32 Rshol thA] A ahd o8 wl

il lLjvt‘jé(hlgh level syntax) W ¥ 3+ 2 7] o] 3] & (enable)¥] =47} Ft+=

T ATH(S800). o & =01, 371 Al i W B 23] 5] of Foll th &t

J B (ex. transform_skip_enabled ﬂag):—; 71HEo &2 A7| a1 H W] W3k 7] o]
&8 ¥ = A 7F e 52 QU o & 71 Mgk 23] 3§ o o ot

A H.(. ex. transform_skip_enabled ﬂag)t PPS(picture parameter set)l] 4]
NLERE 5 ok o714 47 F B ) N8 270 8|S0 e

i WS R Lol /R So] ME 23]0] 589 S vhehd 5 gt
7] WSk 27]o] B 47 B5o] AAH 0 WH 23]0] A ¥ A o] i
FEHAH 27 SHZ INoR 249 Uk

& 5o, A7 g ¥ W ®3 27 o] 518 5= A5, Al
224 cu_mts_flag®] Zko] 091 %] 7} ke 4= QI t}(S810). o & 0, A~
MTS(Multiple Transform Selection) %] -8- o] F-of] tff g+ A4 E%‘ [l
AVE 2 8 4 cu_mts_flag®] gLo] 0TA|7F ek = Qlv} Hi= A7
o] o] T gk R = A7) A E 2~ 84 cumts_flagE EET T Yth = A7
MTS 2] o] o gk AR = 2182 24 sps_mts_enabled_flags E 313 =1
Do, A7] 2B 2 QA sps_mts_enabled_flag?] gh= 7|HF e 2 b= = Qi)

o & Eof, 7] 2182 @4 cu_mts_flag®] ko] 091 4 -, log2TbWidth %

I
=
N o
>
)
I
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[147]

[148]

[149]

[150]

[151]

log2TbHeight 2] ¥ °] ¢ Al X (threshold) ¥.T} 2} AL} &% 7} hek=l 4=
ATHS820). == FA H59 e Wo] 29l 21 gk 2 AV AA £
Folo o] 291 &1 gh& 8k ghol A7 dAX B} 224 whdE 4= Ao
EE A E59 W8] E ol S 53k ghol IAIX B 2HEA) dhdbE = Qi
dE Eol, 37 £ A7 ARE 7IRF S 2 log2TbWidth 2 log2TbHeight ] 55 ©]
¢ Al A (threshold) .0} 2H A v 22 7F bk E = Qlvh. A7 £5 A7 AR +=
F71 AA B5 Yu] E Eolof] tigt ARE 33 i)k = Y] EF
7l AH= 371 AA E52 Un] H ol Wol 291 =11 gholl tigt A EE
g 1T

o 2 Eo], 47 log2TbWidth 2 log2TbHeight®] 7¢| ¢ A X Bt} 27} 118
T, A 7] o} S (T Al Y2 2 4 transform_skip_flag)®] #3212
Qe 7 UATHS830). = 19] ghs 7HA = s 27 of R S s E
th S, 93 7] o L ZY L E VR R A4 E5S W3 A L] 5o
ghe 4= 9lom, W gto] A8y eFs& & Tt

o & 5o, 7] A wH Wl WSk 23] o] 38 4| = g, ] AlE s
2.4 cu_mts_flag®] ko] 0] o}l 49, == 7] log2TbWidth 2
log2TbHeight®] 70| YA X B} & 45, "g 23] o] i Zd 1= A8~
2.4 transform_skip_flag)®] ¢k 022 A= 5= QI TH(S840). == 09] 4h&
7hAl= W3 7] o E v s E Aok e WS A7 o Eeovt
A HA g 5 Uk 18 23 AR S IE VWMo R A 52 g
Aol EFol £3HE A & 5 o, Mto] 285 4 gt

L9 darAe] A Aol mbE WSk 23] EY I R E BAIS

do

A

ox

oL
e

ke LU

i

4
;O

-

-

B O i o

TN

AT AP s AAM R o 55 chs

FREE Y Qe o) W), F W ARt AR Aol fAehE A sk,
AL AT M= oln FEst E AL AW =5 22 725 AUE 282
7 AT HRE AAE A A I kel Bl ste] B e G o] YujH o |
EAGER A= ALY 5 U £ 25 REUE 3] F353
ARE afH o Add 55

A, oS5 A F AR At Bl LA A A= e R
FAEHE AR ek 27 el HAshs G ool thalM = ol e A &
&l Agke] smol Al A FHA Keshiz T at G ARE A Es
Fadto s nostd e & &4 gl 5 e vIdE o ok gk, At
s Fost ¢ AT @A 7IEd A ol 13 9l A7 A 27
watell #15 A tel] Bl sho] of 5 A g hvh a1, 2k A Hoef el 2] 7}
Ao AA G 5 ek ol e 3 5, WS g5k At A 85kA
%z Aol 2 Abol7h flg 4= e, 98| e] ME o B Apsh= SHLE
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[152]

[153]

[154]

[155]

[156]

k)
i
o
ko,
o
=
Wi
=
2
A
ko
(r
=2
k)
i
2
Wi
=
1o

im
oX,

T

ol x) o] o] iyl 7]ulale] ¥ 3k
o d o2 JEF dZH EFof gl = 3=

% —E«

|

23] BB ASE 5
ERE R RS 4
a1, QT |58 BEo] el HE QR AR QY BF NS 2T

ARE A5 5 vk ohAl e, W 23] AR (ER W3 23] of

ME 7] PR FE QR S Y A 2

S gleh SR W 23] ol Foh 1z 3% o] thstelw 4

= WE 27 o Eehr A AR L AR AR Dstel® 489 i
_ J.

~
RNTh. iz B AR L A AR el Histed

A

ol & Eof, & 90l A AT E uket ko], WSk 23] Hef 11 5 5HE(900) ol =
H /AR AR E (e B B0, cldx)ol] #E FH L o S BE(E 59,
AEZHAE) B AR7EA9E o gla, ¥ 23] Sd 17k E54 5 ok
= W5 A7) S 2 RS 3900)0) = I /A xF AR ol AT e =
QAL Wk 27 S v Hed i Qv s WAk 27 S
5 3}-(900)9 = o Z Rl #hak JH7F q1EE = glan, WA 7] Hef 1}
= oodvh ek, Wk 23] Lo dAFE Ad ARCEE A4 Fd

2

e o
R o
i,

D511 2 EA Y A (E)el whE HlT] /g a2 v

AL
%

RIS

Y
ot Em a

O
10014 7HA 2 5= 200 A ZRA[E Q1A Aol ofslo] =8 5=
o & 5o, & 102] S1000-2 = 1104 A7) 1 =] <]
3=l 4= 9131, 5 109] S1010 E S1020-> 5= 119014 2471
] A 2] 4-(230)0l] o] 8to] =3 = 9lar, &= 109 S1030-=
A7) e Ao E R Q1Y 7 (240)00 o] ste] =8 E = U oh

T

oo 2 30
—_ =
O =
=2 2
R
=
>,
i
ok
o

Ot
i
'

S

-

o ¢

H
=

=}
9
o m N

e 20 Koo

7

o

o

S

2,

mtm

ﬂﬂﬂ

“o

R

ot

o

pr

o

N

r-g{_t

2

il

il

=

roh b
o
P‘L

o 2 rUlO ﬂilO
oy
Hl

b 2 oo
Ot
ol

[
=

o2



PCT/KR2020/000064

39

WO 2020/141908

i:l

= 9lE o

I

AEE) o2 B

W

Hiu

B

ol

o.],o

=

T

=

=

t}+(S1020). 4

o]
AR

A~
T

o.],o

=

T

=

=

A THS1010). 4

ol

I
el
UE

A A

T
T =

(

(13
=

A

=

=

t}(S1030).

PE AR
LS EE AR

=

==

+ %

T
T .

of
ﬁo
-

ol

I

=
/ L

= ofglol)el

X
o

A A

NE o
E=

(

T .

1
N T

FE AR

=
=

8-,

1

Rk

o A
= T

=
=

& <l

o], ¥l A

=
(&)
=
=

=
=

=
=

o
o

5

[161]
[162]

kOl

.M

@

~

ol
ol
53!
Bl

=l

1

kel
=]

M

f1E F

ST
=

A A H 7 3 7]

}

A
-

=7

.

71 AAFE

27 =

T

487t



of, AF7]

ol

PCT/KR2020/000064

40

WO 2020/141908

=
=

5T
=

E»

il ek

)

coeff_flagoll 2]

coeff x_suffix.

.
<= sig

block_flag *=

1= Al A A

5T
=

coded_sub

)
o1, 871

T
=

o], W3 7]

T
T
=

last_sig_coeff_x_prefix, last_sig_coeff_y_prefix, last_sig
last_sig_coeff_y_suffix,

o]

IR

of|

t}. o

o & &

A~

A

[165]
[166]

s
ojo

"
M

—_
fite]

A3} 4 7o) o

¥ =

°
9]

of o

FE=E7|d

==

=

o

T .

T

5

=
=

o

T .

2GR UERY

=

==

o.],c

T
=

o], %71 4

=
=

T
=

2 AR UERY

th. of

o]
o]

o]
of Z

[167]
[168]

E»

=
i
I
it

0

7A
M
;dﬂ

—_—

™~N
Nro

)

.

jruzel

X
™

B AR R

5

=
=

0

7]
B E7FQIE o

=

o =

T .

o, 7] @Al L5l 1]

T
=

= I_
=

o

4 E7F ERY

[169]



=

27}

17} 64¢1

7] @A
74 5 glew, a7 ear ) J A g,

AL

)
=l
;\__E_L“

[e]

7] el

27}

o

L
=z
=

2

1
71 A2 AAA7E

|1 A X Bk
7HA 4= ¢l o |7} 328} 2 AL

E

PCT/KR2020/000064
Z

7] W3k ~7]

log2 TbWidth & }}

=

7]dko g #3)

|aT} 2 A

[e)

Fel 7] Wgk 23] of 3

Fel 7] Wgk 23] of 3

hNe| £k

T
T .

41
At} A1

o)

isd)]

=

=

A~
T

[e)

=

H1E
A7 @A B9 Y] E A2 ¢ A
of, %47 |
3, wN
H1E

5T
=
hS
=

= =
=

hN-2 25 59] 3t

PZaN

)
hN-2 =7 69 4t

}, o
log2TbHeightZ L} E}d

o
L
~

7] Ak ~7]
=]

371 Mgk 7]

749-, wN

Z:'_l_:ﬂ‘, i)

A 2

|

T

H
H

Y O]
20
A1 YE 5 gk oAl

g

A

)
2}
g

WO 2020/141908
3

Hiu

N7 A3

5T
=

71 a7} A1

)

of &=

[e)
T

Threschold 2 B}
%]

=

17 @A B el 4

T .

T

A A]
H| A 13 (non-square)

a7 A2

log2TbWidth & }&}
;E_L“

f1E

2
=
o
oy

T .

1
=

=

=

=
3 7] o2

1

71 Mgk 7]

o], 71 A A
)], 7] A B5 e Yu] B Fo|7F A & o)

T
=

==

Ao, 5 ol A 7] 4 H]|

log2TbHeight = }E}
AA A Bf 2 A

o

[172]

27}

AL
=

3 7] o)

T

714

=

4 5)71 gk glol

a7 A2
=1
A

T

5T
=

}

A
-

=7

3 7] o

A7 AA BE WH B ol 7k B 32 i 4B Y 27
7] W3k 23]

[173]



H7}

=

ol
=L

AL

I

4 ] of

AL

A~
T

PCT/KR2020/000064

7] Mg 7]
H ghol

/\01—

ip_flag® WER =5 itk

1
2~ transform_ski

=

AL

AL

| w7 a7
A

42

o} 7] Wsk ~7]

b o 45, 7] A e dA R

T

ks)

=
=

WO 2020/141908
o
3}
i

[174]

I
—_
fite]

ol
23!

[175]

I
iy
oise
iR

0

ol

Fo]

% b

ks)

=

(s}

=

=

A

A

7 HEAEHLS Y EL F Ei= 2 A |

-

&

[k
o=
2

Ay
W

wK

[176]

yoll uk

Ay
W

wK

L=
=

122 & 132 H o] A A d(

-
U

[177]

Fo]

(330)°]
<] 2] el A -

ks)

==

=

Eo], & 129

12 <

=
9

=

A

AT A A SR o

A~
T

13014 71 v =29 &

-
U

bl ey

ks)

%] of] 2]
1304 A7 vlay A=) dE 2 ]l 79 (310)°] 9

<+

%]x
T
-

[e]

4 9lar, ¥ 129 S1210

REREE
S1200

o

2

il

%1394 A7) Y

o
T

, 5 129] S1220

k5

1

5
T

L

T AR d
2o T

=

==

=

==

E 13004 47T v =
d AR

E o
}

A
-

Q1E| 4

T - !

o
T

=]

T

T

Eg o
A 7F<g
7 = TC

T .

T

Ea

=

==

31, I 129] $1230

9]
= ATH(S1200).
2} o]

Fol 22a) = 4 Qi) &= 12004 A E b o
P AR

<3
=

=

=
—
==

ks)

3
=

atol o

5

H

g

Edz

RIEZI) Y
o], ¥l A

(320)°1 2] ste =3

A
=

=

=

T

=]

=
=

&l 7340y <]
o

A 2

[180]



PCT/KR2020/000064

43

WO 2020/141908

kOl

I
e
o
ol
28

il
0

K

)
T
Bk

I

f1E

5T
=

AR 7 H3E 7]

E»

JRRRSEE)

)

coeff_flagoll 2]

coeff x_suffix.

.
<= sig

T .

e L=

block_flag *=

=

AL

d

7

coded_sub

)
o.], /\1—7]

T
=

T
= I
=

g_coeff_x_prefix, last_sig_coeff_y_prefix, last_sig

=
=

last_sig_coeff_y_suffix,
of]

% 9lek.
Slet. o

last_si

[183]

I

TEE Vo g

==

=

o

T .

T

5

=
=

1= Al A A
o

T .

2GR UERY

=

==

o.],c

T
=

o], W3 7]

o], %71 4

=
=

—
=
=

T

2 AR UERY

=
=
=
=
=
=

==

=

o
o
ATt <
o
o

[184]
[185]
[186]

E»



PCT/KR2020/000064

f1E

=

AL

A7) A 7]

44

WO 2020/141908

=
i
I
it

0

7A
M
;dﬂ

—_—

™~N
Nro
IR
.

jruzel

X
™

oA

=

=

7] @A
27}

2L

)
=z
;\__E_]_“

[e]

A
17F 641

74 % g er, Ue) 7t earh A7 g,
227}

o
T

AL
=

1
71 A2 AAA7E

74 2= 9l o v, 1 u] 7} 328 ¢} 2L}

7z
7] A3 ~7]

| 5o} 2710
log2TbWidth & L} E}

Fel 7] Wgk 23] of 3

Fel 7] Wgk 23] of 3

H1E
hNe| 3k

Ze7ElY o5

T
T .

AT Al
o]

=

;E_L“
f1E
of, A7) A E52] Yu] & &0
A
2

[e)

=

H1E
7] AA E52] vn] Z A2 A
of, %47 |

AL
=

7] W3k =7

==

T

=

=

hN& 25 59] %

= 9
=]

A7) Mg 7]

c}. o
log2TbHeight 2 L} €}

T

A7) A 7]
O

T
=

45, wN

2aL, 3

T
T .
T
T .

=

-, wN 3 hN-2 25 69] 4L

Av &
1

H

o

o
= 0] 7} 645.0F 71}

48 7} ey

g
\O]
2

Z
A}
2}
3
%
=
2L

[187]

7 ol

Ea

71k o =2 W3

KeN
=

=]
=~

5]

1, wN

o A

o]
AR

-

Hiu

A7t A3

AL
=

7] WHI7F Al

)

of &=

[e)
T

Threschold = L} E}
7

=

S EES SO

T .

T

A A
H| A 13 (non-square)

o L7k Al L

AL
=

log2TbWidth = L} €}

o
T

T .

1
=

="

=

=]
3 2:%] o] 7.

1

o, 471 dA
wal, 4] @Al E52 WHl B ol 7k AR T

T
=

=

Ao, 5 ol A 7] 4 H]|

log2TbHeight 2 L} €}
YA A B 2 A

o

[190]



27}
=,

2L

5T
=

=
=

PCT/KR2020/000064

gk 7] o
& sl A4 &5

[e]

ip_flag= WERE 25 QI

2~ transform_ski

1= W3 o

sk

5T

=
=

) o
o, 7]

7|HEO = 4

o]

L=
=

A B E= QE 9

=
=

=

4 H)7F gk glol

a7 A2
ol

1= 7] A A

1

45
;\__E_]_“

AL
=

}

A
-

oh A7) W3k 7]

th(S1210). o

gk 7] o
371 Mg =7

AL

=

1

T

o

|

o]

=

=

=

1=
371 Mgk 7]

A

71 A S5 WH] 8L ol 7F B 32 Has 64 R T 2 2

Eil

WO 2020/141908

[191]

[192]

i:l

—_—

Bl

B R QY o

W

Hiu

wE

)
=

0

B

LN

e
o)
i

I

N =
T M B N

=°1, 471 dA

=

=

=l

1

kel
=]

M

A THS1220). o

=d1E

=

AL

(@) == 5 A
S eSS

S 2w
=

y

Al

ARE7EA7] Mgk 7]

A5 5

ok

0%

-

~

;OE

i

i

B



WO 2020/141908 PCT/KR2020/000064

[197]

[198]

[199]

[200]

[201]
[202]

[203]

2

oo @
~
¥ R

do |
|

o W
>
o

o

m w2
£
N

S

Y rfo

m?L‘ o,
A w4

o o m
N

Au)
K
ol
o
HF
R

m

>~
pait)

1
|
|

i
| Ly

o r
S
o
i
off 1
e it

|

H
Rl

ofl |
of

rotE
rir
e,
iz

1

ot

o

rr

o2

0%

o

o’

N o
e

Ir

o

e

o =

D.‘E; UE
lo
oy il
_y
v)

ﬂ_lg\i
o N o

0%
lp
>,
>,
2
>

i

ol

P P o . 1)

i
>

o e
i)
it
2o
o
to
£
it

z g
>,
=
ot
o
A
rlr
po
lo
o
2

et T
2

¥ @ 1

AR E= s A HA

2

ooy R
w32

L
H

My g 2

T

Foofb 10

>
k1
=
iuj
g =
2
¢
)
i
©
=
iuj
a2
©
A
(0]
I
H o
)
it
L
Y
N
)

A9 B i 1o

I
HAlE = e ol =
[e]

o X

N
&

=
>

1-

=
0% N ol 0
W N
ot
ric
i
Ne _>I:
K-
=
it
o
L
rlo
ox
&
[
o

©
K

o ol

= =
-
e
iy
o
"
ofl
x

o

rle
tlo M1 T
I o

RN
=}
Av-)
©
o
ojrt
1o
AN
02, 3

I gl
A
ﬂllﬂl
‘103 i
o=
p‘L
rlr
o
N
=
ke
i
i}
N
%0
)

i)
s

20
2 off
i

o
b oo
Yol S
> 70
B >,
9 2
o &
ENROEN
N By
[
‘n’Eolum
. >

30,

o

=

b
-
AUR
o

b o

Q3o A& UL, F L v I rAMA S} AAE = A
32 2 M| A= ASIC(application-specific integrated circuit), TF 2 3| Al, +=2] 3| 2
/= oy A2 A S E3HE 47 ). v Ev] = ROM(read-only memory),
RAM(random access memory), 3= &l 7 W 2.2], W 2] 7F=, A4 v J] 2/ =
O& A AXE 23 5 S

X 4= A= 2ET] A 2E 2 E fEA o R eI

= B oA Al Ao 58 TEAA, nlo] a8 ZTEAA, AEEY
E= ] AolA FAE o FE Ak & Eo, 7 A A 75
FHELS AFE, TEAM, ol A2 T2 AN, AESY L= 3 Aol A
T 3 5 39l

9tk o & Eof, OTT ¥]
Eelolol, QY 14 TV, FAIS B Al 228, 22m}Es

Video Recorder) & ¥ & 4 3J



WO 2020/141908 PCT/KR2020/000064

[204]  ESH E A7 AEEE A HHE AFHE Ay = 2209 g =
AAbE = 9l o, AFE 7 A5 5 e 715 v A o) A gE 5 AT &
Ao mE oy 72 E 7hx = HE R T of Hlo]H & Hgk A E 7 d53
T A= 715w Aol AgE 5 AT AV AFEHIE RS S dE T E A=
AFHE & 5 = dolE 7t XH}H% 2E E7Y A A 2 wEAak A
AAE E9Hgt A7 AFEHI7E 5 s V] F v A=, dE 0,
B Fdo] v]~=1(BD), ¥4 A H v *(USB) OM, PROM, EPROM, EEPROM,

[205]

[206]

[207]

[208]

RAM, CD-ROM, x}ﬂ Blojxz, 23 v g @k dlolE A4 AAE
Fate 4 Stk B9, 4] DFEFRED 5 Qi S A Bl B
S0}, Y-S E3l A4y de 2 FelE nyolE Egkelr) ol olay
oz A HESEY o] AFENTE BHT 5 Qi /] v Ao
Xﬁ%}ﬂﬂ@——ﬁ—‘:’/\% E A LﬂE‘ﬂﬂE EOH xqﬁgz,:o] El:g]_ _Hi_U}qg]
A= zg g e o AT T2 g gE o FEHE 5 9ar, A
ERIOYH AE= Ao AAldo s HFEolM FaE o Ut A7
2 A ARE ] o8 B b @ Aelo] ol AgE 5 9l

tt%} H U}\17]. Aeri=71d = /\Eg]m }\]/\Eﬂf_l AA AT /ﬂl:ﬂ,
2ET A, ) A, vjro] A, ARgA A 3 e Yo o A E
M

EAS *ﬁﬂb 2ntEE, Fhilel, A T 22 e v o] ¥
B AeE =S U o= ghEsto] v e
ol E AV 2EYW MH R AFehs TS b v E o=,

e, s B3 g e o] 97 g Eo] EAEYS
Ve 7| 3y A= AeE =itk AV s EAEH L H
= lag iy e A EAEY A4 Yl ofd A4 E 5

y
=) M EXEWS AE E sk o)A

]:HT: ———=T1

'*T

|
ot |
i
%

oy
N

il

M R r&
o —Jr K

oo
m

Py
=

0,
s M
E

)

o
O_‘>LE
~ F

lo

tlo k1o >

me X0 MmN [ ox oX
-
N

>R o)
N
N

H N
2
X
b
m

-
of T

=
\m
P
im

= A~
Ask 4=

£ T8 AREAF 24 ol 7] Z&3ke] HE v v o
371 4 *ﬂﬂ% *}%XM] Al o gk A ] =7}
Sheh ARGALZE 7] ) M el k=
/\EF/]U] }ﬂ]:ﬂoﬂ quo}J_ /\]-7]

tlolH & "3t} o

im o
o>
o,
z
Ir
_>z )

o

N

> 2T
oy
12 obr

ey
An)

o o o Mt My > fo

7
N

S
>
>

rg ol o >,
=)

-

oy of 1 M

1

>

<
N
PN
E,}g‘—‘_‘ll
v

-

Ir
©

-

X o e
Y E o T oo
e oo

o)
sl

=
£
Q rU i
é‘i
ox
~N ¢
P
e
[N

T rf o N

rl

o >
>

1k oo o>
>

N
H
o 2

of X =

>~ 2
o L

ot

o, Mo
N
N,
X
N
o,
c&i
J

Q2 2 =
=
[N
I
[
i)

%m%ilm m = 7
— o rr & |
b ot
M o
L "
Y
1
o
(.
o
PN
o
b
Y

2 oo
o rx
e
<
P 32
i
N o
il 1
12
>,
o
o
e

>/ —
pn
m_?ill Oﬂz
4y X
yo = IF
—E‘ —{E
©

o

o

I
I
fu
N
o
ol
N
A
ol
2
0%
N
I
[
e}
oF,
>
Iz
rlr
0%
N
I
[
I
1 m ol
o
o
e
o



WO 2020/141908

[209]

48

PCT/KR2020/000064

A L&t A4 o= vt

A7 ALEA A o] ol =, F o, 2~27HE F(smart phone), = E &
7 3 E (laptop computer), ¥ A &1 &-8 @ 7], PDA(personal digital assistants),
PMP(portable multimedia player), || 0] A] o] A, & & o] E PC(slate PC), H| &5l
PC(tablet PC), 2 E 2}-&-(ultrabook), 9] o] &1 & U] 0] 2~(wearable device, o &
=01, 9128 ©&7] (smartwatch), =& 223 @27] (smart glass), HMD(head
mounted display)), V1 X & TV, Bl =215 A HFE], YA E Aol Y] 5o & 5
Sk 7] ZRZ S E el A28 2 AR S A A2 2oE 5

.
9.0, o] 75 7 Muo] A A 8hz ol Ak el E 4 glu.

m%



49

PCT/KR2020/000064

WO 2020/141908

T4

@ 1]

1

Q_—rL

[

A A

2k
=

FE AR

=
=

HORE

ExE

H]
A,

Hiu

247 A £ AR

o
o3l

VE A
G

'~ Hp
0 ZH

~ o
O Tr

f1E

5T
=

7] AAFE B AR A S 7]

Bl

o 3101,

&

A1

s} 2]

Q_—rL

[

I

o 3101,

&

A2

g} 3]

Q_—rL

[

E»

o 3101,

&

A1

s} 4]

Q_—rL

[

o 3101,

&

A4

g} 5]

Q_—rL

[

)

ok

PAA B A E A

T
T .

=

7] A3 ~7]

o 3101,

&

A1

5} 6]

Q_—rL

[

=
5o

T2 yjdlo g2 Al7] 9 A

=
=

o
H1E

T
T .

2GR UERY

=
=

71 4

AL
=

BRE7LZ7] Mg 23]

=)

E»

o 3101,

&

A6

s} 7]

Q_—rL

[



PCT/KR2020/000064

50

WO 2020/141908

Ao Ik oW I j T 3 )
G R O O o I o BE A N
Mo R W Ry o o g w0
N B I B = A AR R
Mown bR N~ o Si~a w - By = S i e
o <O o = X ol X = <°

— %0 . = K X om Zh EREUGS )
= X< UE )i « ® o RO - T ol < el =W My P
Hi NGRS Bk N o= R wir o ~— 0 W =R o

O o X T — N X o NS o = o ) O o
CERT LR ne S K wd 2% smas g
T WY e <0 o o o] & - ol W ° B Jo BB U o V iy
TN T A 5 ~ T . W — o

of ™ ol ol g = ) oy =) N Woalr oo HE T oo
],QP,QI_ | HL]LI o = g 0 —_— Iy N
N P O o =N > N TS = o T up A L o
oW N B PR S o g e I o G -
w B o B o Ny 2o Sl = - R R O
FRUNT LA SN Rt 2w z = N RHE oo UE K

2o o o —~ % 0 S on g e =) Al e ~ n o M
T 0RO O ToH o I 3 © £ Hp TR g AR R X N
Ml A B e o W w PR~ 0 =T PP Koo
T 7T T A K % - ) = o A % o (= NF & w 1) ul] B
T N T = T T B " B R I s A
W %o W B Tw L ®A wa = A PR Yy T KT o
pBEeEy Lk Tew LY Lef.Tem ITRabTacme
o IR UL IR ke X N X <0 I X = = A e S 2 T N T WY oy W om
TR mEI W By OO THring mivoixwuPges
PR ERE ST S A we S SR mg = K g i T T g o
%mﬂdaﬂﬂ%wo%%_womuul% .Woﬂﬂ .W%ﬂwo%% aomuo;?ao%%dmmd:_um_mr
EWHWE_.E 1WW81WEMu9WWMH9W%1WEMHU3m. o_eiﬂuWW%Wﬂ_sD
WXRHRMPTTROTRNODTRLRDETRR RO TTNKSBH T H
o] (@) — — — — —
R R R R R " R

[
[
[
[
[
[
[



WO 2020/141908 PCT/KR2020/000064

~
(E
rigt
[>
Y
=}
=
I

o
(2 1s] AE &5 7He e o



WO 2020/141908

1]

SOURCE
DEVICE

1/11

VIDEO
SOURCE

RECEIVE
DEVICE

RENDERER

ENCODING
APPARATUS

DECODING
APPARATUS

TRANSMITTER

RECEIVER

PCT/KR2020/000064



2/11

WO 2020/141908 PCT/KR2020/000064

2]

md
w|
<l
w|
o
o o 1 i
(q—\l ™~ |_|J| n_-l __:_____‘ : |
&l o 'i '
| |
d g J J
i i i ]
]
I+ I+
«® o o <
on T~ _A o = T 4h— N
(o] Br
il
ol ]_],l__ 1_51_1 LN
o~ o T+— N
ol 7 1l Al
ar
o
(20 X WP
N ‘J\
— A j y J Ve o
m W) , “: 1 0 1 ¢ &
+ | I \ 4 /// :
O - O —
I
I [ATOF .
[H) by N J
258 [BeSh—
= ~
N I I o
z i i i
? | | 1
- KO | L 1f o T =,
(B8] B
™ IH =} =
ol H
] ]
X0 o o
B0 N <
ar 60



WO 2020/141908

3]

320

300

80
opl A

3/11

350
)

)

322
)

321
)

o 2 2]

DPB

)
(
360

30

=0
e

[

(

332 4

e

KO
no
|'|‘_|

ERls
H To
wl
o

—_—Te

[T~—

310

PCT/KR2020/000064



4/11

PCT/KR2020/000064

WO 2020/141908

19pod diswyilie

pazueulg
_j J 1UDWIA|D XBUAS
|| eutbus | | ssedAg pazieulg
—{ Buipod o o
| | ssedAg | | EmEM_m
xeju
“ _ Je|nbay 5
| |
wealsig | |
| |
_ Mm"wmw _ 19I9POU (- sezuieuig
[ . [ . .
| JeinBay | | INCilV[e)y) BuLns ug JUSWIBID XBlUAS
. B » P3Z1Jeuld-UopN
91epdn [ppow 1x21u0)



5/11

PCT/KR2020/000064

WO 2020/141908

600

o)
miRs
T oo
i =
nd m_
s
ol @
Bl ©
_I_
mw JF
il o
I Rl
A_um
ol =
Tl
il
[s)
oo] M| Ik
O KO &
| ~| o
<I| m| &r
ol mrp &2
BOoon =

700



6/11

WO 2020/141908 PCT/KR2020/000064
[5=8]

NO

NO

cu_mts_flag==07?

log2TbWidth*
log2TbHeight
<= threshold?

NO

S840 S830

Y

transform_skip_flag = O transform_skip_flag = 1

S| /AP 2 1B A (cldy)

i
>
l

M3zt A7l Zga |H A=l

— H =
0= 2 E (Intra/Inter) H531




7/11

PCT/KR2020/000064

WO 2020/141908

[5=10]

e
|

O (@) (@) (@)

(@] ~— Al (a8}

O (@) (@) (@)

N N N N

w | |5 .
m _|_|_ m..ﬂ W_E mo
1o ojn = <0 oK o
i wil I O 3 >
oln £ jn a3
KIr ol il =n HU =B %O
= =0 1.
© || ¥ 1% R S <0
Sl K e Mﬂ ==
._Hn.uH n..Au_”_ |_|__H_ ﬂ _.___._._ L_L
A fol ot By
oz | T (v [P
I = | |= 3
I i | |W0 =] (o
— Hu = 1=
= H___._._ B 104 = = H_._
IJ:L —_ =~ T
{0 = K = 0
1 =




WO 2020/141908

[5=11]

It |

%0
el
=N

A

A7 Ml
(230)

r U
T A
) <0
A K
SS)

CED
(220)

8/11

X[ (200)

F

KO

™
od

PCT/KR2020/000064



9/11

PCT/KR2020/000064

WO 2020/141908

[5=12]

N

(@) (@) O O
(@] ~— QA ™
[@\] [@\] [@\] [@N]
0 0 0 n
& 0
oK {0 0
% K Tl
| 4 Al | WH ~ 0
K0 H a
ury (o ol o} |om X0
Ul r K|r ol T Ul U o
ol = EE ~ A (g
AEl gz [om=0] |20aw
S K0l |0 Hau| |zuZ
o m;% = %0 UE | UE 5
sl | mEl (R
Iy ol = 0 o —
l Ui EL ol
—oUE suol| |k ur
nd == %0 (il r
=] |l =l I L=
| H 1 i .__.._A._ <035l
(S (=)

Y

=
=]



WO 2020/141908

13]

[————————————————

(320)

dezm cjagde |dAFE B2 YR 5Y Hal2

(310)

&
El
~
Mr
[l
orl
Hr
l
SI: U
= i
=<0 s
<13
r\ p
ujn
H|u
z
H KIr
KO =
™
77l
KIr
=)

T
(330)

10/11

X| (300)

PCT/KR2020/000064



11/11

WO 2020/141908 PCT/KR2020/000064
<| Hi
im :
=< {|
< ol
i o
" WO 4
X KO
KO
N [ & R
'| = 1 =3
orl | Lu| o
i <I O
|
| B
T\ o
‘A 0o
ay -/ ™
5
/N

HAL/7HH 2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2020/000064

A.  CLASSIFICATION OF SUBJECT MATTER

HO4N 19105201401, HO4N 191322014011, HO4N 19/70{2014.01}i, HO4N 19/176{2014.01}i, HO4N 19/137{2014.61}i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4N 197137

Minimum documentation searched (classification system followed by classification symbols)
HO4IN 19/105, HO4W 19/119; HO4N 19/12; HO4N 19/13; HO4N 19/176; HO4N 19/186; HO4N 19/59; HO4N 19/132; HO4N 19/70;

Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: decoding, predict, mode, residual, saraple, lnma, chroma, ransform, skip, flag

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y BROSS, Benjamin et al. Versatile Video Coding (Draft 3). JVET-L1001-v7. Joint Video 1-13
Experts Teaws JVET) of ITU-T SG 16 WP 3 and (SO/EC JTC SC 2%WG 11, 12th
Meeting: Macao. 20 December 2018, pages 1-215
See pages 3, 34~36, 39-42, 46, 67-164,

Y VAN, Luong Pham et al. CE6-related: Transform skip for 2x2 chroma blocks and disable 1-15
2x2 chiroma blocks in intra slices. JVET-L0407v2. Joint Video Experts Team (JVET) of
TU-T SG 16 WP 3 and ISOAEC JTC /8L 29/WG 1, 12th Meeting: Macao, ON.
30 Septemaber 2018, pages 1-3
See page 2.

A KR 10-2017-0104646 A (CANON KABUSHIKY KAISHA) 15 September 2017 1-15
See paragraph [0146],; and figure 14,

A KR 10-2017-0046112 A (RESEARCH & BUSINESS FOUNDATION 1-15
SUNGKYUNKWAN UNIVERSITY) 28 April 2017
See claims 1-3; and figure 4.

A KR 10-1880793 Bl (MEDIATEK SINGAPORE PTE. LTD.) 20 July 2018 1-15
See claims 1-2, 4-8; and figure 5.

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

the priority date claimed

S ial ¢ ies of ci - s . N . . . ..
Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« _— B . : : :
: : Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) - : : . :
’ ) o considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
P”  document published prior to the international filing date but later than  «g»  4,cument member of the same patent family

Date of the actual completion of the international search

16 APRIL 2020 (16.04.2020)

Date of mailing of the international search report

20 APRIL 2020 (20.04.2020)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RR2020/000064
Patent document Publication Patent family Publication
cited in search report date member date
KR 10-2017-0104646 A 15/09/2017 CN 108683214 A 19/10/2018
GN 108769676 A 06/11/2018
EP 2001673 Al 05/08/2015
EP 2001673 Ad 30/03/2016
EF 2918078 A1 16/09/2015
JP 2018085738 A 31/05/2018
JP 2018-101984 A 28/06/2018
JP 6282278 B2 21/02/2018
JP 8567100 B2 28/08/2019
KR 10-1802322 B 29/11/2017
KR 10-1911200 Bt 23/10/2018
KR 10-2017-0054568 A 17/05/2017
KR 10-2017-0132342 A 01/12/2017
US 10326992 B2 18/08/2019
US 10382756 B2 13/08/2019
US 2018-0058068 A1 05/04/2018
Us 2018-0270481 A1 20/09/2018
WO 2014-047693 A1 03/04/2014
KR 10-2017-0046112 A 28/04/2017 KR 10-2016-0043486 A 21/04/2016
KR 10-2020-0031581 A 24/03/2020
KR 10-1880793 B1 20/07 /201 CN 104380734 A 25/02/2015
G 104380734 B 15/09/2017
EP 2859726 A1 15/04/2015
EF 2855726 Ad 17/02/2016
KR 10-2015-0027788 A 12/03/2015
Us 2015-0110180 A1 23/04/2015
Us 9667997 B2 30/05/2017
WO 2013-181821 A1 12/12/2013
WO 2013-181979 A1 12/12/2013

Form PCT/ISA/210 (patent family annex) (January 2015)




FAZEN =
TAZANE LA PCT/KR2020/000064

A, Bl 3l 7| EF(FAESEFAPC))

HO4N 19/105(2014.01)i, HO4N 19/132(2014.01)i, H04N 19/70(2014.01)i, HO4N 19/176(2014.01)i, HO4N 19/137(2014.01)i

B. ZALE Eof

b AL EAGEA S EFE /) A)
HO4N 19/105; HO4AN 19/119; HO4N 19/12; HO4N 19/13; HO4AN 19/176; HO4N 19/186; HO4N 19/59; HO4N 19/132; HO4N
19/70; HO4AN 19/137

b 7] g tobl] Sk H 2% o]9] o] £
FHEEASA TR Y T AL TR AR H T A TRC
ARESAGNhER Y ARFALSNbFR: A HaEAded] S AE TRC

Az o] &1 A4 do]Eju] o] (e o] B ul o] 0] 3] F A o3| D sl H9)
eKOMPASS(E-3) A 5 FAA| 2"l & 719 =: B35 3 (decoding), dS(predict), FE(mode), A (residual), H=(sam
ple), F=(luma), MZF(chroma), W& (transform), 2% (skip), & 1(flag)

c. #EE™

pes
sl

el e g

8 ol
)
oXY
-4
odh

& AE s Ao 714

Y BENJAMIN BROSS 5, “Versatile Video Coding (Draft 3)', JVET-L1001-v7, Joint 1-15
Video Experts Team (JVET) of ITU-T SG 16 WP 3 and [SO/IEC JIC 1/SC 29/WG 11,
12th Meeting: Macao, 2018.12.20, s|¢]#] 1-215

o)X 5, 34-36, 39-42, 46, 67-164

Y LUONG PHAM VAN &, “CE6-related: Transform skip for 2x2 chroma blocks and di 1-15
sable 2x2 chroma blocks in intra slices', JVET-L0407-v2, Joint Video Experts
Team (JVET) of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11, 12th Meeting:
Macao, CN, 2018.09.30, #Ho]x] 1-3

#Ho]A] 2

A KR 10-2017-0104646 A (F2= 7}FX-A| 71 7}o]AF) 2017.09.15 1-15
vek [0146]; 2 =9 14

A KR 10-2017-0046112 A (Aw @ oguatetgd &) 2017.04.28 1-15
A7E 15 2 =9 4

A KR 10-1880793 Bl (®]d]ojdl 2471 3Elo], AE|T].) 2018.07.20 1-15
A7E 1-2, 4-8; L ¥ 5

F7 o] C(A%) 71 Al ) gl e, X clg5slol B 1A g s Q.
* d8d £ 5 7hEl e
‘T FAZAY EE 94 T TN BHoR A AE
“AV 5RE Bae] gl Ao nelk AWM Y E5ES Fod FH gon] B9 720§ A} 0|2 olslak7] 915 dgd
D B FAZLAN 2Ue00) AT ED T
B ZAZ YR e 99 B $4LS AAY HAZ Y o] F X SER AL JE T T A shinton Fyd dge)
oA BT HED EE 53] 24 7 we ARl gl Aoz g,
LY A RS ATSE Y B O AR $L  cyr sdws pue] Q= 2 5D Fao] sh o] 4o 2 EHw)
Ee 9 58T ol (O)FE FADE B3V A8l dEd £ Zohats Ao m o zate] Belabel A AW A4S Ape
0" FF AN, AVS, A4 e SRS s QY sdRAel gisAom &
P o] Feoll FAEA Y ZAERY ol del FAE £ ‘&7 Fdd U SeEdd b Ed
A EAL] LA e d oA AR LA A
]
2020 049 169 (16.04.2020) 202011 04¥
A2
AT
W F 182-42-481-8578 AsPA S +82-42-481-8710

42 PCT/ISA/210 (- A A 82 2019\ 78)



A ZEW

A Z A %l
Qo Esd Ba An PCT/KR2020/000064

jf;ﬁj%é%"” A 29 oS =55 =AY

KR 10-2017-0104646 A 2017/09/15 CN 108683914 A 2018/10/19
CN 108769676 A 2018/11/06
EP 2901673 Al 2015/08/05
EP 2901673 A4 2016/03/30
EP 2918078 Al 2015/09/16
JP 2018-085738 A 2018/05/31
JP 2018-101984 A 2018/06/28
JP 6282278 B2 2018/02/21
JP 6567100 B2 2019/08/28
KR 10-1802322 Bl 2017/11/29
KR 10-1911200 B1 2018/10/23
KR 10-2017-0054558 A 2017/05/17
KR 10-2017-0132342 A 2017/12/01
US 10326992 B2 2019/06/18
US 10382756 B2 2019/08/13
US 2018-0098068 Al 2018/04/05
US 2018-0270481 Al 2018/09/20
WO 2014-047693 Al 2014/04/03

KR 10-2017-0046112 A 2017/04/28 KR 10-2016-0043496 A 2016/04/21
KR 10-2020-0031591 A 2020/03/24

KR 10-1880793 Bl 2018/07/20 CN 104380734 A 2015/02/25
CN 104380734 B 2017/09/15
EP 2859726 Al 2015/04/15
EP 2859726 A4 2016/02/17
KR 10-2015-0027788 A 2015/03/12
US 2015-0110180 Al 2015/04/23
US 9667997 B2 2017/05/30
WO 2013-181821 Al 2013/12/12
WO 2013-181979 Al 2013/12/12

212 PCT/ASA/210 (-5

£3] F7182)) 20194 78)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - claims
	Page 52 - claims
	Page 53 - claims
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - wo-search-report
	Page 66 - wo-search-report
	Page 67 - wo-search-report
	Page 68 - wo-search-report

