wo 2020/004912 A 1 | NI 0000 KO0 Y YA

12) 539 afﬁ%ﬁﬂ ol FNE FAEL

(51

@1
(22)
(25)
(26)
(30)

(7

10-2018-0072999 2018 ¥ 6 4 25 A (25.06.2018) KR
10-2018-0133494 2018 }d 11 ¥ 2 2 (02.11.2018) KR
10-2018-0161324 2018 W 12 ¥ 13 < (13.12.2018) KR
10-2019-0026208 2019 ¥ 3 4 7 2 (07.03.2019) KR

Y99 dFARFLAATY (ELECTRONICS AND
TELECOMMUNICATIONS RESEARCH INSTI-

(19) A A A 4 A 4 7] é} U0 O 0 O 0
= A A= 2 ZA AN
%5 (10) FTANHE
“3) A FTNL
20203 1 ¥ 2 ¢ (02.01.2020) \wipO | PCT WO 2020/004912 Al
A 53 &7 TUTE) [KR/KR]; 34129 thd A F-A4 7FH = 218,
HO4N 19/124 (2014.01) HO4N 19/593 (2014.01) Daejeon (KR). AEeta 4133y =g (INDUSTRY
HO4N 19/119 (2014.01) HO4N 19/70 (2014.01) ACADEMY COOPERATION FOUNDATION OF SE-
HO4N 19/147 (2014.01) HO4N 19/176 (2014.01) JONG UNIVERSITY) [KR/KR]; 05006 424 37
HO4N 19/51 (2014.01) T 5EE 209, Seoul (KR). =3 jstmitstd H g
- o (INDUSTRY-UNIVERSITY COOPERATION FOUN-
SAE A S PCT/KR2019/007675 DATION KOREA AEROSPACE UNIVERSITY) [KR/
ZAEYY: 2019 ¢ 6 9 25 2 (25.06.2019) KR]; 10540 77|15 31%kA] g7t FFdSEE 76,
29010, o) Gyeonggi-do (KR).
- ) , (72) LA A% (LIM, Sung Chang); 34085 o A
g7h el A=l et E 55 707%ng1103a§n,gDaejeon (KR). 34
SAAFR: 4 (KANG, Jung Won); 34076 A F-AF A FH2

3623035 3032, Daejeon (KR). ©] 3} & (LEE, Ha Hyun);
02142 A&A] T3 FAZ1027 34-8 4023, Seoul
(KR). ©| A 3. (LEE, Jin Ho); 34075 ) 2 A] §-4 7 A=
=7 124 102°% 19043, Daejeon (KR). 7 3] -& (KIM, Hui
Yong); 34000 WAl -4 7 2T 8= 34 810F 201
3., Daejeon (KR). ©] 4 & (LEE, Yung Lyul); 05006 A] 2
Al FA T 5% 72 209701A 3., Seoul (KR). 7 HE (KIM,

(54) Title: METHOD AND APPARATUS FOR ENCODING/DECODING IMAGE USING QUANTIZATION PARAMETER, AND
RECORDING MEDIUM STORING BITSTREAM

(54) 2 o] BA: FAs) s EE o] 8 FF F s R P, AA RV EAEY S AR V=

HEAEZORLE 2Xa 182 00| 28 BEE | o,
=253
X3 A8 AJI0 s 2 IR0 BH 28| o0,
Tl LR MHHRIAE ES
TOL AXB OHE0 JIZSHH BT S5 SN | g0
HHE4E S5
BB ( EZ

S901 ... Decode information about size of quantization group
from bitstream

S902 ... Acquire residual quantization parameter of current block
on the basis of information about size of quantization group

S903 ... Derive quantization parameter of current block on the
basis of residual quantization parameter

AA ... Start

BB ... End

(57) Abstract: Provided are a method and apparatus for encoding/decoding an image. The method for decoding an image according to
the present disclosure comprises the steps of: decoding information about the size of a quantization group from a bitstream; acquiring a
residual quantization parameter of a current block on the basis of the information about the size of the quantization group; and deriving
a quantization parameter of the current block on the basis of the residual quantization parameter.



WO 2020/004912 A {07100 0010 Y 0O

Myung Jun); 05010 A1 &A] F4T 552154 19 202
&, Seoul (KR). 9% (KIM, Nam Uk); 05006 *] -2 A]
F2 G 5EF 209 701A 3, Seoul (KR). AA 4 (JUNG,
Ji Youn); 05008 A &A] A AR 29 1043, Seoul
(KR). 71 %9 (KIM, Yang Woo); 04717 A& A A&
ek 821115 11043, Seoul (KR). A A 2 (KIM, Jae
Gon); 10416 7 7] & 1A AT+ 44 196 1105
150235., Gyeonggi-do (KR).

(74) 2 2l: A4 7] (SUNG, Byung Kee); 06654 A1 8-A] A %

T A Z2FTEE 43 9% 753 M EAHF 4, Seoul (KR).
(81) Xl%%(ﬂéEsl 447} gl g lsE nE 2R =
Wl Aele] B35 9]35to]): AE, AG, AL, AM, AO, AT,

AU, AZ, BA, BB, BG,BH, BN,BR, BW.BY,BZ, CA, CH,
CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TI, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) AR (Hé591 44 7t gl 3 T ss RE E50 9
) #A2le] B3 E 93lod): ARIPO (BW, GH, GM, KE,
LR,LS, MW, MZ, NA, RW, SD, SL, ST, SZ. TZ, UG, ZM,
ZW), S-2kAl o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -7
& (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

0

—  FAFRALE A &} A (FoF #2172 (3))

(57) 84 @3 2B a0 R AL AT AT A Y] F BET L N ESEY 02 Ve FAT 15
217100 41 2 08 2 E 3ok WA, 4] AR 150l S gl Zoel ) =l kel B3N
G5 ahi v % 7] el Fast ol ] 7 : =



[1]

[2]

[3]

[4]

[5]

[6]

[7]

WO 2020/004912 PCT/KR2019/007675

w} v

G

%] HD(High Definition) ¢/ ¥ UHD(Ultra High Definition) %3 42} &
s, aFE o Aol ik o vF hFe 3-8 Hokoll A Frhstar v
Mol Bl 7} aLsf| k=, s F-A o] =5 7| &9 A tlol Bl H] &

<ol 71E o] 54 Aol e A e e

A 710l A4 v A 2 o] &

_,
— O
i

= ol &l 57kt
A= o] 43}o] 4 dolEH = A

0%

=
2 o

o

o]-)

At A5, A vl 8 A u]go] bt Al frk. 44 Hlol B 7t
A, FA S} Fof uhe)l HAY s o] H 3 Al B A ] AelA = Y
T2 S E A S 2= At gt ana s g

3 3Hencoding)/* & $H(decoding) 7] =] & T-H T}

DS VIR dA HA Y o) d i o] T IR EE AA FAH o £IH
stagbs dSehe 3 gt oS Ve, AA A e st JRE o] &3t
AA = Aol 32t 3} A4S oS8t sl W] o= V)=, 7404 EN RS
NUAE Sh5at7] sk gt 2 A3} 7], & WETE & gkl &2
FEE et &d WEr e ghel 1 3 E et dERY R53}
71 5 vkt 7lsmo] EAlEtaL o] g A §HE Vs o] &3l G HolE &
R o7 QEESle] A i AT 5 AT

T V= FAE iR E o] &3 Y s Uy R A=

u ol B o

AcEY &5 72 adsty] it thekg S5 ol A el Fals)
AR GFE F 285 S stk @A 7F ST
ey gAY 4

N
)
Y
%
2

e FAS NS E ol 83 G REI R T Y 4 AR E
Agae A HAow dr

EE e 85 T2l A Ash RS A d Y R s mE
%@%$WM%°?%ﬂﬁfiﬂﬁéﬂﬂkﬂﬁwk}mklﬂﬂiﬂﬂﬂ
zre] A B W AWML A1 d - = 2718 AR 98 FEsl/S 5
P LA B AT QS Ao

gk, B ko] Al vl g R s sl s sele Y e d



9]

=

=]
=

Fl A4 &

PCT/KR2019/007675
o

o A7]°

g H.ol 7]

H

1

T

1

A
-

=7

o] =174

=

Yo gHE xR 1
il

), @Al 25 FAs) )

FAL 3} w5 V| HE o B A S = A4 H

o

}7] FAks)

WO 2020/004912
o)

Fobiz

<]
1

23!

= HAE

af

bol 7] ) 0] P} ARG E 5

o] =174

=

H

7] A 1
ol AR, 7] FAB} T1F o] o] AR, A FAE} 1

kOl

-
i
ol
23!

bl

fite]

i

&

Njo

jruzel

~

;OE
TH

—_
fite]

B 2 35S Eg] o

[E]

RISSE

o

2

)

=

=

o] A7]

=

H

sho] s} 1

3 AR 7] %

}

A
-

=7

[e]

&7l

1=
=

oA

T
T .

],

5

&7 FAsE 152l A7
g

il
Hir
o

7Habet ghe =

[e)

=

P33 gholl 28 7Rk o=

bl -2 ghol |

[17]

0%

-
s
jruzel

i



PCT/KR2019/007675

WO 2020/004912

)

stol @A) $5of Fis} )7}

a-

132l A7)l 7]

bol 7] ARl B5o] ko] FAah w AW

D

FAL2} w 7)ol 7] %

[¢)
o

o)
il il
T n
P
) <
ol &
o+ .
) iy
T0
G
. o
;OL e
—~ =
R
- %
CERa
E ok N
o A~ o
il W i
SR
RG]
—_——_
—~ 0 X
Wo Z0 o
0 fr’e)
N
a0
Sy
—_
KO ==
TR =
A =<
To o =W
M %R o
oF I
=)
)

ol AR, 7] FAB} T1F o] o] AR, A FAE} 1

A

kOl

-
e
ol
23!

bl

fite]

i

&

Njo

jruzel

~

;OE
il

—_
fite]

B R 3R =l

[E]

1K=l

o

2

)

[26]

P E-8k gloll 25 7H4keE o2

s

ThaeE o

KeN
=

b9 ghol 1

[28]

dlol 8= A3} 1552 =714

2}

el A, A7) At 1559 A7

A7) o) P} i ARSEE §

FAL2} w7 = E o)

[¢)
o

2

o u=

17} Al &

[29]

XO

oM -2 3/ 23t = A 1o A7

[30]



PCT/KR2019/007675

WO 2020/004912

)

a5 AAst

T
T .

JRol whe} ko] Fash v A T Al 1

FA 3 il A RS vure 2 Agalis 44

[¢)
o

-

+
Y

]

715 W A 7t Al &

A48 W)

[33]

I

I

= A
= =

2 3} o] AA

3R o

Cn
i
B
‘oF

—_
fite]

mo

ol
i
Hiu

N
' ZU
o
Jlo

CTU ©9el 7]

p=1
R

Al e of]

PEshE B ehy

_ — — — =

45}

[¢)
o

il

ol 5

%5}

il

ko 5

%5}

il

ko 5

T
T .

[47]

£ UEh=
Al el ol

7352l F-o g3t oA

CTU =.7]7} 256x256°] 4

p=1
R

1 Al
=

[e)

= 2 e
diff_cu_qp_delta_depth7} 291 7 -9-, &b F2} &} wlj 7| =74 A 71

15

-
U

[48]

Cn
i
)

Bl

29

Al el ol

)

o] 474

=
9l

delta_len

23} A3} 1

a=h
=

CTU =.7]7} 256x256°] 4

p=1
R

1 Al
=

[e)

2 B

16

log2_diff_cu_qp_

-
U

[49]

gth7} 191 4 5-, 2be] FAF3} vl A =7k Al 1



WO 2020/004912 PCT/KR2019/007675

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

53 A5 aFol A E = 9 E e = ol th

T 178 CTU 7] 7} B kg o] 2 A A] o o) u}& 128x1280] 1
diff_cu_qgp_delta_depth7} 21 74 -9, ko] A3} w7 A =7 Al 1 % ¥ =
E53 FA3} 1ol AR Y s @9 E YE s B ol

52182 - b o] o A A ool W& CTU =17] 7} 128x128°] H
log2_diff_cu_gp_delta_length7} 291 73 -¢-, Zbo] f2} 3} w7 =7} Al 71 & &
E53 $A13) 1ol Ay v E Ve B el

L 197 2 o] A A Ao & CTU =717} 64x640] ™
log2_diff_cu_gp_delta_length7} 391 73 -, Zbo] f2} 3} v 7 =7} Al 71 & &
E53 $A13) 1ol Ay v E Ve B el

5202 2 o] A A Aol & CTU =717} 64x640] ™
diff_cu_qgp_delta_area”} 3¢1 7 -3-, ko] A} v 7 A =7F AL W H = E 5
FA3}; 1ol A= B E Ve = el

52212 Bk o] o A A dof] upE CTU 7] 7} 64x64°] ™
diff_cu_qp_delta_area”} 491 7 -5-, &b FALs}t v 7| A 7F Al 19 W ¥ = E5
FA3}; 1ol A= B E Ve = el

52225 CTU #1717} 64x64°]1 cu_qp_delta_subdiv7Z} 391 7 §-, ko] 13}
v 7R =7 Al B ¥ = B A 1 o] AA = @9 E UEhE
Lol

L2238 CTU 21717} 64x64°]1™ cu_qp_delta_subdiv7} 481 7§, zko] oFx}3}
v 7R =7 Al B ¥ = B A 1 o] AA = @9 E UEhE

SRt

5245 g o] A Al ool whE A} T15 2] Aol ARE o] 85k
FAst v A st e S A E] A9 ol

525+ 2o o] A Ao whE FAst S1F o] WA AR E o] &5t
FAst v A st e S A E] A9 ol

5268 o] v AAlolo] uhE FAEl T15e] do] RE o]8-5to]
FAst v A st WS A sky] A =wlolth

5278 e v AAlolo] uhE FAEl S5 WA JRE o] 8ot
FAst v A st WS A sky] A =wlolth

528 b o] ol Al ool whE FAbe 159 7ol ARE o] &5k
FAst v A sk WS A ety] A mwolt

5293 ¥ o] k2 A A oo whE gk} 11539 3lo] 4 RE o] &3t
FAst v A st WS A sky] A =wlolth

530 ¥ g o] Tk A Aol whE FAbsl 559 2lo] FHE o] 83t
FAst v A st e S A E] A9 ol

5319 323 2 g o] o AAjoflol] uphE bo] kAt v S I ER Y

wsslBEstely] g8 Wad T ax ARl dF ey mdet,

iy

iy



PCT/KR2019/007675

H 3 el

O
8

g 9

=

o A

WO 2020/004912
1

J =n _ o) T WO o ] i
Mi, ﬂ)éﬂ% ]H?N& ﬁgeﬁg N o ot
_6L1m| B l 0 = b ~y K ojo o . N

S i R ST
RO I Y e )
AT G S S B I B B
. = 5 —_ O_E ~o Lf Z..# ‘UI Oru :.L o Lf EL )
R g L NS A i
,moﬂAﬂ,EuLtcEﬂ_.Ei_.oLﬁTA KON E LTI oLE_;n_AI_,Tﬂo.
e T A A L - KR R

J X gkl oy ol e o= WERT O
R G A L e e Sl I s S S|
— N [ o® - mo X W o oy & o oo — R
o e o) ) o n ook N
° o sl o ) No T XO — ) O O L {4 o
T xoyo T g A E?xmam&é?%ﬂ?ﬂ&%
PR BB T HOTE AT e CRAR L Ty o
T e I R e T ol B G i
B oy T X e B S Heﬁ:qzl_aimADmﬂ
HE] H_Al‘UI‘I,AyAAT UL E#Eﬂom 11_7U dﬂ»i EEJZIAT 1:
Pd:t]]rO}:il‘lglmﬂ]‘l_ﬁﬂx_lq_ﬁﬂ] — Ry
;oLﬂ_tW 0 ol o X = < X = . ,.qung‘mﬂﬂi_l
= E Mmoo AE Ry KE S T ) I W o an s . o
X WO K o= K ~ <M ~o X0 o )
o MUK BT T DT E T Y o
™~ Ma mm T o Mm Wy mm T ECME G B g =y of g U
RN TI ST - S G T T N s Sy B
_ﬂ_a:i}r1n_onAﬂ%d.mﬂ = W oup ER gl %o mﬂ@%ﬂo

O — N9~ - PRI mh B o !
T TR Tl ot eI P T T a G L, 5w
= T o W <o o =
AP L LR s o g o P dn MBS
T R il A N
WEN P B ERB s gy R g R
W m T PR TH O LY w W
T eRI PR TD R E T LA TREL T D g AT
— 5 _—— — 0 :
oK pw B TR gy s Wy T g A
VDrgprrHcdggrsp lagspemsyms
RTEERYPBYPPFTFERDT S o XD P o P
e N W T W WIEE S KN Ko T ® O

[66]

A

==
L

T4 847}
bl 3ot

[s)

=

off o}
AR 7,

EER:!
==
3131 o]

2 o
.

Kl
=]
=
A
L‘r

<3
=

THRE
L

T .

T

[¢]

bl g2 of

[s)

b
A

[s)

1

o
1=

[e)

o] A w9 o] Fof

+

Al efloll e

E

Ay

Fg o] oj W A @ A7) TRE A @ Aol «old o] 9l A

=]
=

Ao Jt A A
T 847 EA

e e

7§ el AR o A V]

<
shitel &

[67]
[68]



PCT/KR2019/007675

WO 2020/004912

!
;OD
2]

e el

K

G

i
o
ol
N
ol
i

)

Hi

Bz g2 ald 74 olelel 74&

7hA 91 T o)

=
s T

3= e wiA

[¢]

T

Aol of ]

T .

A 3= 27t 7}
vl A 5=

==
L

-

o)
ol
olp

0%

i+
s
;OD
2]

Apag2] ¥ gl

=

o]

=

=

J (picture)

ﬂ_n

Z
2~ =1 ¢ (screen)

o

]
7]

vl n
=~

ahutel
o]
[

=

=

o=
2]
PZaN

ks)

2 ¢ (frame)"

[e)
74
"N Iy
,

=

(video)
8l Qe $E s
2 — j%

[e]

" OC:'} A)n 133

L=
=

Foll A, &<

ks)

°|

Mz A E e g S

=

[75]



WO 2020/004912 PCT/KR2019/007675

[77]

[78]

[79]

[80]

[81]

[82]
[83]
[84]
[85]

[86]

[87]

[88]

B0 ST o] 2 AgH 5 90wl AR wAH o] AgH 5 9le.

[]
ERE YN BAT 2 AFSE S glom AR

o|Etol| A, BoAE "EF
WA HA ARREE AT EE"EES EAS WS YERE 4
ol A, 8o & " 9 (region)" E "AH 1 E(segment)" = A &2 1L A ¥ o

= =AEd U A=
Y= A 4= 9t ]f(predmtmn)
/\Ji% 5 E5& Vet = A& d 5 At 2o (residual) 41 E = Zhod
Z(residual block) S Y EF = A& d 4= o)

}i\:_]}\] o Eo A, E-HE AR, doly, & L(flag), M % (index) F 2 A (element),
£ (attribute) 5 2] 747+ k2 7HE = vk A E, HlolH, E3 1, M F
24, F4 59 3k "0"-& =2 A A (logical false) F== A1 7] 4 2] ¥ (predefined)
s vebd = Ao Eek b, 2ot AR, =] 713 R Al 71 o E ae
ME A E o AMEE 5 Ak AR, HlolH, e, M 2 .4, H4 T #
"1"2 w=] F(logical true) Bi= A2 7] A o H k& YERE = dv) @b, gk
"1 gk e R A2 71 o H kS A E A E o] ARSE 9

3, & = M2l(index) S WEFH 7] #1381 = s Wt /\}“Q“E] .19
ez 001 Aad = o, 1014 A-d = vt wapAbd
A Eel A 3, d E Al T2 00 A HE THEEE 4 9l o, 1°ﬂ"1ﬁ‘51
FHE-E = = 9t}

ol 4113

3 3} 7|(Encoder): % 3HEncoding)E T3 5Fi= AA| & |t} =, H 58}
A& o et 4= 9l

5% 3} 7] (Decoder): ¥ % 3}(Decoding) & -3 k= A A & 9| st} =, 153}
% v 5 .

E-Z(Block): A E(Sample)2] MxN #] & o]t} o] 7|4 MI} N2 2] AT 43L&
ol = glon BE5-2 58] 2a HE o A& vE & on g o
HEE f5S ou g 5 ek A B 53 Al sl ol B
L33} A 55, 538 A Hiﬂ/] ﬂ]”ol = HEQ & %% ojn| g

(@)

A E(Sample): E5-& A 8= 7] ¥ @] olt}h H E Zlo] (bit depth Bd)dl| u}e}
0B 2Bd - 1744 9] gho = FdE 4= g}, B b WM& §V\ =
A g o2 ALGE F AUk S AE, 34, AL AR Ze o E

]_ 2= ohq_
S (Unit): @4 F353 2 H5ste] G E ousd 5 vk g a3 2
B sl oA, e Sel ARE pE e Fule



WO 2020/004912 PCT/KR2019/007675
st Gabe A | fFHoR Haste] Host S Hos) e 1
WEH O E g F Uk F Y] S B fHERE EEd
AT GAol 53t BF ) oA, FH HE 7| E ATt dd
At s RS fulo) vlsf o] 2hE A7 E 2= ke frYle R o B aE
T At} 75l kA, {3 2 E-E(Block), "} A 5 -5 (Macroblock), % 3}

[89]

[90]

E 2] {4 (Coding Tree Unit), +2 3} E 2] &5 (Coding Tree Block), % 3}
Y1 (Coding Unit), 2 3} 5 5-(Coding Block), ol & f- (Prediction Unit), ol =
£-E-(Prediction Block), 2+ 54 (Residual Unit), #¢] £-5-(Residual Block), ¥
A (Transform Unit), ¥+ & 5 (Transform Block) 52 1|3 = T}, HEgH
FHE B53 kel A A7) 9l 9 5 (Luma) AW E53 Lo v gk
AP 2F(Chroma) A - &5 1283l ZF E50 theh 1 @45 38 31L& ov| gt
T U A2 TFe AVe dEE T 5l e,
AALZFE Btk ol u g} AALZEE Al el A AR @

]

Jim

ok

do

> ol
o

o

=

2

T A= 7letetA e 23S = dnk B Y, fY AR = R 338 /Y, o=
RO B I e B B ‘3‘%7}3]7]L OH/]E} 1. gyle] 7], §4 9]
3ol #5ie Priﬂ L %iﬂ ~|~7\1 = o}b} ]/‘c}o Eé}ﬂ S

v E Ak *él"i—(Cb Cr) #3538} Ea] Sici :rwzau} T3k, A7
BEE 7} BB O T QAE T AL 0% 4% e 2 25
B fUe PES AU, oS FU, 0 f1 S o9 fUe T
sl 9 = E 2l(quad tree), ©] 7 E 2] (binary tree), 333 E 2] (ternary tree) 5 8F Lt
ol4}o] H-a vbAl S o] 85lo] BatE 4= qlr). 98l odAko] Bakx ] o a)o)
353} Bl A Al Beivk H A 25 AAe] 99 solw ALgE
T AT o] 71 A, HEE g = 4% E g (quarternary tree) S 21 = Q)

Fo3 EF9 A7|7F A W Wol &8k A Fole A Eg =Rt 3ol
7hsE 4=tk o] 7| A, Ao MY = FrEguto g Blo] 7 dt Priﬁr
E59 H4d =27 4 4/\ A7) F Aok st E Aod ¢ ok A=
HEfe] ool & BH v Hag E59 HO/HA E/.7]~1+E}u1~7gi~
HEAEHS EG AU E 4= a1, Sl AR = A A, I galul g,
B 23, B Sdol AN E) T Aok st b B Al 1YY E 5
ATk = HEsl B2 HAu/A A A7) = Hasr/Easr)e 7449
2AE A7 5 A} o & Eof, B33} BE 2 A7 7F 256x256 WA 64x64
of s Fst= A G0l HEEYER ol 7t 7 AUTh B F 53 EE 9
AZI7FH Y A EEo A7 B & A Fol= AEEYER TS 17P”6‘$

AT}, o, A7) FEEEEEHLS LT3 HE = HE & 5 Ho
Z ik olel A 9ol 3 HEo| ¥ S b= AR,

i

split_ ﬂag)Lﬂ EY #2 ARE vel= WY 7 AT g ESe

21717k A o] 89 el £k 4ol o) Ee] iz 3R A E Y 2 B ool

.
-



PCT/KR2019/007675

FE=o
= 1 =

1318

(@]
1l

10

= (Neighbor block): & A 2]

=]
=

133} E¢] £5(Coding Tree Block): Y F3.3} E8] &5, Cb F 53} Eg

ki
el Al el #14

WO 2020/004912

[92]

[91]

0%

I
-
o
o)
ol

at
T
N
g
o
i
ol

I

T
N

i

ol

I

1

!

e85

RO o T o

7+ (Spatial)/A] 7+ (Temporal) 2. 2 o] 1] H- & &} =

I

I

=3}

B
=

A7) = o] @)

AT,

A " (Level) 02
1l

(slice) & T

T
T ATt @l ne

Ea

t} Eg] - & (Tree

]

A

A

bbb stepul e Ao

A~
T

ks)

1

k)
=
k<
=

i =]
L

T .

2 h=]

AT, of w, 7R 2l

=
=l
og A

(@)
A
Zlo

2

7

T
T .

EERER

At} @ 19
3l

== (Leaf Node)

A~
S
o E

o](Depth): o] F& ¥ HALEE o|n]

72
E

]

T .

Fo}. B T] 2 9} E] Al E(video parameter set), A T 2~ I}2}H| E

T

Z
R

],

=

=

ks)

S
vt2}u] E] Al E(Parameter Set): H| E~E ¥ 2] -2 %= &) T (header) 4 H.o]
ko)

i

[

H] E 2~ E ¥ (Bitstream): 2 3} ¥

_'C_>r
°]
A

Structure)oll A 7F4 %9 == (Root Node)

]

A E (sequence parameter set), 3 * 32} 1] E] A| E (picture parameter set), & -5

vt} u] B A E (adaptation parameter set) & 4 ] &=

At

Z1
%
==
L

[94]
[95]
[96]



WO 2020/004912 PCT/KR2019/007675

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

2 (tile) 3

Ol AR E 313 5 Qo) 5k A7 8 O3 o B &
xeetE 2FE ouE = lon, Sefol e A oY = )
I (Parsing): H| EAE RS ol E 2 3] 55 3}8l o] 553 2 4 (Syntax Element)/]

& At 3l on st A, dER S R385 AAE ou T 5 9l
/}J%(Symbol)‘ FasyEss iy fulel T 84, F 53 3| Bl (coding

parameter), ¥ 2+ 7| 5>(Transform Coefficient)2] 3k & & 4o & sh}E ou| et =
AT}, FEEH N%% dEzy F5ste] o T2 AERY Haste] A5
ougt 4= 9l

o = _Lﬁ(Predlctlon Mode): 3}H W] o] o5 RS 3l/E 353y = e =
P o Ho R RE3lEFTEEE RS A e ARY =

of Z -4 (Prediction Unit): 34 3t ol S, 31 W] o S, 31 3F B8, 314d W)
HA, 22 HAl & A58 s do 7|2 G E on e 5= o) shue

o5 FY& vl 2 A7 5 7HA = B9 98] A (Partition) B2 9] 819
% FHER T D S5 vk 550 e AE EF oS Eiz 1A
Fefo oA el 71 @ 5= . oS fH o] e o8] A THEl A
Eg oS Fuld o

of Z -4 3}E] A (Prediction Unit Partition): o] = -4l o] F& ¥ e & o n| gt
T At

A
2 73 2] 2~ E(Reference Picture List): 31 Ik o & 52 521 Q] H A}

3 =

Bl sl e] e 95 E sl ol s o,
RES EHE ), L2 (List 2), L3

ol 215 - sLom, g 1t 2ol e 1 o] Bt 44 e e

3} 7} of] = X A] AH(Inter Prediction Indicator): & A & 52| 3}H 1k o =

WA o =, A o 5 ) A 7 vk B, dA E59 d=
E52 AT W AR = QY AFE v 7 vk =, A A
o sl g F o F 52 24 Y BAAE AT o AR H = oS BE5e
N5 ou e == vk

o= ¢] 2~ E & Z 7 I(prediction list utilization flag): 54 F% A4 ¢ 2E
W Aol hpel 2 kg o Baje] o % B35S A=A oS
GERIT o % 9l 4E 88 Eel 18 o8 ool U 2k ol S AN AE mE T
G 915, R S 7 ol % AN AR o] g ao] o] 2 2 AE B8 Eej1s
LET AT dE 5o, A5 B E 28 EH AL 4 08 A Al SHE
A, A A G U 2E ) B A ol getel o 5 152 AMA
Ohi= 218 ek 4 9, A2 29l 19 A A S A%, AT A 94 P AES
olgate] o % BEg AHT 5 R AL e 5 3]

Z2 973 A Ql(Reference Picture Index): 3732 44 F/]iEoﬂ A EH 2z
Qe AN B Al e o a 4 o).



12

WO 2020/004912 PCT/KR2019/007675

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

=215 (Motlon Vector) §} A 22 49 B AFEE =239
HE A 9l 29l W= Rosl/Rast iy 53 Jx E5 Alol 9
QIEAE ofust 5= vk o E 5o, (mvX, mvY)E w3 Y MEE YErd 5
T} mvXi= 93 (horizontal) A ¥, mvY & ﬁ(vertlcal) A vebd 7 Sl

=2 O 7] o) ] &t

=] W =i il

A f & (Search Range): ©4 & 92 3} 11 of =
o] o] ol 3= 2781] A = 9k o 2 5
MxNY 5= It M B N2 Z442F <F o] A<t 5= gl

)
_135
lo
W =
N
ol

—_—

2ol WM E| Z H (Motion Vector Candidate): w21 ] WE & o] =8 ] of =
FER7FEHEES & 1 EFY 2AY WHE on e 5 QlTh g 2249
HE SR = A HE TR g 2B 3= 4 gl

=22 #WE &4 ¥ 2~ E(Motion Vector Candidate LlSt)I Shu) o] Ato] &2 9]
HE $HEE ol &35t 74 E g A2EE v 5= itk

=212 #WE & H Al (Motion Vector Candidate Index): = 21 W E FH.

2E o] 529l WE $HE 7Fe 7= AA A ou e = v 24 Y
H ] of Z 7] (Motion Vector Predictor)2] 2l (index)d 5~ A t}.

=219 A 5 (Motion Information): &2 4 WE], Z2 G4 A 3H 11 oS

AA A} ERF ol g} o 5 Y AE 28 S, R QA HAE AR, Fx 4,
Oxlol HHH EE Oxlol HHH EE )\_1'4?_],13.];( TE,UJX ;\_'c?_ %‘%@013

B EREE ANE SR 5 9
™2 FH 2 2 E(Merge Candidate L1st): Shi} o) Abe] WA ZHES o] g35)o]
rrLHE] g]/\EE /] ]6]— 2= 01
™ 2] 3 H (Merge Candidate): %l A A
FH. 2T PN % oA FR AR AA T
S 2k o2 AN A, 7} e e g
g AE 28 9, 31 1 5 A AR
M 2] A1 (Merge Index): M A FH. 2] ~E 1
vl g Qlvk g, A ARl g /AZE
=

ol

o m[o
>

—‘J::E
=

ol

24y

0,

offt N
o 22 g

Eo&
& & oo
o

N

T -

ol mlo
>
>,

E
i

ook
-
o,
i)
kR

A}

L

A TR A= A ) AR T 2o

3L {-Y (Transform Unit): H 3k, & H 31 k2

R 33558k} o] Zko] 21 % (residual signal) -3 3}/ 3. 3} E =3 & o 9
71 G E o et = ok shbe] WE frule WetE o o] 2hE AV E

7HA = e shel WE R EE B g v of 7] A, A e/ e 12}

w&
.
o2 >
N
ﬁ
o)

i
=
- 3y

\_/—I_'



13
WO 2020/004912 PCT/KR2019/007675

Hb/ e F 2xF WSS T Aok st ol & 28 o St

[117] 227 A (Scaling): FAsHE d o) Q14E st AL on S = )
FA sk ol o gk A7) A = o ﬁﬂrfﬁ HE A-E AT 5 Ao
AL S o YA} sH(dequantization) 2 AL % HFE S AT

[118] &2} 3} vl 71 ¥ <=(Quantization Parameter): Ookx}§}0ﬂ Al WS Al E o] B35}
sl &) (quantized level)S- A A S o] ARE-Sh= ¢S on e 5= Qo) =,
A FAtstoll A Gzt HE-E AA LG st WS AlFE AL S u ALESh=

e e 5 v FAbs; vl A = FAREsE 22851 A7 (step size)©ll WSE #
= Sl

[119] ko] o213} vl 718 52 (Delta Quantization Parameter): ol S YA} wl 7l ¥ =2}
ool 2 st o el FAksh vl 5= o] AR (difference) #h& olv & 5=
o]

[120] 2270(Scan): A, 55 & dd Y A5 A& Gt H
Att dE 5o, 22k Wi & 134 Hﬂoﬂ A2 Adst= 4l 270 gL
gho) i, 1AH Ml S 2 M R A EstE AlE A 52 o

2N (Inverse Scan)©] &+l H-& 4= 3

[121] W 3} | 9=(Transform Coefficient): TE§}7] o) 5 HM3-& 4~ L}
Al ks o = Aok B, Bl dERY H53 @ g3} 5
Ao shvE Fastal VA A E Al ahe e 5 ok §
E= gbo] Aol FAstE A8k ket wE = f Ak st WSk A5
5 S Ao ofwjo) ke = T

[122] Ookx}ﬂ-?_] ? ¥ (Quantized Level): F 2 3} 7| ol A W3} A4 T= o] Al 59
FA S Faste] A ghE v Uk B, 553 A4 o Ookx}@r%‘
Fstr] A gzt o] e 4 A 5 vtk FAFsHA, W g %
FArsho] Al bzt A Al e et o] ofnfof ke
o]

[123] Ll Xﬂfﬁ H 3} A 94*(Non-zero Transform Coefficient): k2] =17]7} 0¢] o} ¥ 3}

& gkl A717F0o) ofd W Al w22 st dHEE o) et

ol
R

e’}

NS

Y

31%

]

[124] 2

801:

-

X}@r 3} E (Quantization Matrix): 4732 %4 314 =2 W34 314 &

FA717] el A kst 52 A FApsr B ol A o] &t AE S oS 5
ATk FA e} FEH S ALY 2 A E(scaling lis) Bl % #-5 54 9]

[125] %213} 8 ¥ A 97(Quantization Matrix Coefficient): %F 23} 3 & v 2 Z}F
212 (clement) 2 2118 %+ 9lT). kAhsh W A% E B A (matrix
coefficient) &} 21 5= &F = )T},

[126] 7] ¥ & E(Default Matrix): F33}7| &} F o 3}7]o| A v g] A2 w0 =
el A3} AR v E 4 3l

[127] H] 7] X- 3] ¥ (Non-default Matrix): TE@J] 9} B33 7)o A v el Ay A

o> &



2

ak

PCT/KR2019/007675

1

e, F 53} gk E,

T
T .

o]

7}A]

=

A5t P
4 UES

oF

=
=

14

1

ko)
-

5]

T

[¢]

ki

q
Al 4k (statistic value): S34F 7}

1=
=

A AL

)

Frtel] o

[s)

1, ALg A o]

=

(s}

45 Aol s
7h3ak, H 2k, Ak, A

ok
ATt

L=<

WO 2020/004912

[128]
[129]

< = A (-

T & i C o B —
AN mo oW D e g T S
@y & W NTERF g RPa® w3l
— . — ol T = W) Y mmomMo#
K 2 2 X . Mk oo AR L o & N 2 A o
S aHgl UeBbmrp@®og ot S g T, g0
ﬂOﬂ““\ Nuﬂo%q\ U;UHHO]%IAT&ﬂﬂﬂJEINHEEO_E :.L E_lﬂl_z:l‘.ra _‘5|_|_foaﬂﬂ_A|
LR - Hl@%éﬁﬁﬂﬂ%%?g =l I .
uTﬂOﬂ oﬁﬂowrm ﬂwoﬂ,ﬂﬂwoii ,Nroﬂﬂaﬂai_. = AT O ,M/
Nro__i \bmn7, LtﬁomMElﬂUplﬂlElmwa%ww.uﬂHmwe &uﬂaﬁrj_ms_ ﬂﬁo_eww
ﬁouT MBW/ ,&@.ATEH W) E#ﬂmMaﬁmZ_ e 1) oo Ho i oﬁMm o.W;l\
N (Hﬂﬂ\ - BK gm oy WK S A mHmd.in,tu mﬂ_@;a S AR
e _@waﬁuTME%mo%_ﬂn%mwf%yﬂmwﬂ S FTm i o MR
To FEE HZeThnaBZeR oM gue NS g
Loivdl. _m A S 1w HﬂﬂOﬂ%AouT _z#_.;ai_.i]_.?ﬂ;ﬂaé
B ok R i = A =TI VR S A
ot o e e = T_ED@Q_ X _@W]V%%
_E fjoH AT oﬁ.mkmu/;o o ﬂ_mo :.: :.: ﬂ_UH‘mﬂAﬂ EE ﬂ_mo HT < lﬁ ,m_./l Z..# ﬂX_H mENE X Enﬂ

# ~ S ™ = 4] o V] Sy wwmE ST owmE
I TR - s B | OB o Al
O‘.# O_EﬂmMDHT%UEH_E :.: EL JXI‘._OTﬁOU _E ,DL mA HLE MO_E‘@ldO_E ﬂﬁﬂmOJtH
T S N e F R Y N ET e g Tk R
e MR e S S TN -GN S ST e i B do P T 4
P I i T AT S R

o = oY . Fo o - = o — o7 o X
ﬂmﬂﬁ%ﬂaﬁﬂmﬁﬁag%ow%@%OMAT%%&U I R

0 ) ~ T
PR T EREE MG TN m I B T WERTE T
PR NEE Ry SR WER e Xy W E A wn
SR L eE M By R MU ER ey g w o P oo
ST PSS meptHTHTa P Geelsgy o
LKfg@%imxﬂ_@%%%ﬂmﬂ%%%ua% O N TR S

I B ol T e B e A B W~ N IR I
_— T omo Mo 9 J iy #]LE_:lu@n_L ol N o ~0 TO
oﬂon]oo_ed.ﬁﬂ(ﬂonEEEEXOzo z],aﬁlaﬁ. EE(zoo EJMo
Ao o D w2 mw Mg T 5 Yo e B e T
L L B I B I N - =R e BN - B
ke PFEE O EEHMTIANTEARPE S 7T AT R WD

=) = & = 5

o o o o o

1 B 7 (190)°]

]
7]

et eet= i I =

%37 =

=h
=

o3}

1

ko)
-



WO 2020/004912 PCT/KR2019/007675

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

dob et Y
2 mo o
i
o i) N
2 = e >0
no o 02, E
2 -
A -
o >
= rlr
=) o
o
i)
&
v
mlm
o,
o
Ot
o,

rlo

0%

N
oo iz
N
i)

N —

FA1A
(Interpolation Filter) & 4] -8-3} <] <
=49 BAds sty 8l F a3 fHls Ve o® Y a3t 1l
H oS Fule] 549 o5 2 529 BA WY o] 23] X =(Skip Mode),
. (Merge Mode), 33 =2 ¢ WE o Z(Advanced Motion Vector
Prediction; AMVP) 2.2, & 4] 3 A 2z B.& 5 oju] gt Wkl 2] ol L5 shekel
T AL, 7 B w3 1 S 22 24 BAAE FAE Ak
AA1125) = d4E E5 2 S5 E59 % ARgste] ko] E5& AL
T AT xho] EE52 zo] AR Al 5 Mz disd
] .
i

ot rlo T e

&2

o

o

o

K-

e

BN

o

o

=

_[1}J| E

o 1S

iz

2

2
ox =

T | ST )

B

32 o
B
T

2

= A% k2] Aol (difference)E 2] 7| & 4= 3
X

o

of| = A& 7o Abol & W Sh(transform) 3 -, FAF3}SHA
St o 2 AE NTd 7 At Ao E5S 55 w9 o] Asd

4 a
%0,
o

=
Al<(transform coefficient) & A& 4= a1, A M3 A5 49T 4= Ao}
A

o
= o). ¥ 3 A E(transform skip) E. =71 A 85 = 49, HEF(130)= 2o
EZo tgh AgkS Aerdt =5 Qi

M Al = 2k Al s FAsE A& o2 bl # 8 (quantized
leveDo] Add 5= Ut} o] 3l A Ao Eoll A= FAsA el Hek A=
a4 4= vk

FASI(140)= W3 A5 B o] 55 A} vl 7l A ol whe
Apsket o v a) efxtskE dile AT 5 o, A E Azt dEe
3 4= 1) o], A S0 A 1= A5} B S Afao] W AT
31

3 B 5 3 (150)=, FAEE(140)0 A AHEE 35 = a3}

o i o
2
2 1M o
k) o, M i)
(e -
-2,
[
!
ko)
iz
foy
)
s
¥
08{:4"
it
o
il
= »o
I

b oX

=

E A~ E 2 (bitstream) S WA &
He 298 F U ER Y F 33 (150)= D7 A&l
Fde] HoE e AR g dEZRY L35 7T

[e]
| & 59, 4o B335 g AR = 7 2 A (syntax element) 5 S

-

B30 i Ay Mo &
w0 vo
kl

o o

2,
(m
[l
=
iz
fol
ok
L

N
ofo
ia)
uly
o
o
el
rlo
it

A 258 Zh= A B (symbol) el 4



PCT/KR2019/007675
| ]~ & ¥ (exponential

[

_(H

=

=

% 3}

T

=]

16

NER ]

Golomb), CAVLC(Context-Adaptive Variable Length Coding),

T .

v} dlE 23] 3353 (150)3=

WO 2020/004912

ol

Rl

2}

W A E 2y 2353 (150)3= 7HH 4 o] 35 3H(Variable

CABAC(Context-Adaptive Binary Arithmetic Coding)¥} &2 #+3&
Length Coding/Code; VLC) H] ©]

I
~

A~
T

thAd Al E-2] o] % &} (binarization) A

T .

(150)=

T

=]

2}

o

=
=
T

=]

23]

/Al (bin) 2] & ¥ 9 (probability model)

At ol
dE

1

T

A

-

H
=

]

L &
A
i

i

&
J

}

AT,

A
2

i

= F 23}

/1\1_

ol

af

2.2 (Context Model)= A&

jull]
H

il

af

)

=
=

371 9

5

2}

135

il 224212 =

[e)

=

[

)

)
=

el i (FAk st 2l

w8k 74

T .

T

AdE 73 235 3HE(150)

¥ 3 Al 229\ (Transform Coefficient Scanning) W1 2

& €} (form) A

[143]

0%

-

B

Foluje, 25

v
T

o

L=
[e)

|

Al o
N 4

=,

AL

T .

sZ12 Al ad ¥ E = A H(

8 3o A § =

o

X

3} v} 2}v] E](Coding Parameter)

2} of
3;»"_
%}

o

o

"
%4

=]

T

=]

[144]

Bl

X
A 255

=l

o K
L

W

Bl

H

g

3 *%

w A e

1

k)
=

P&

Erhd W

=

==

3T Ed), 9

Hiu

I

I

N

o =

oF N

i:l i:l
Chcd

H P AE A BE ARG o,

B g ~E ~7](skip)

o
T

)

=] o] |l
)

=

o
T

3 [e)
TH, =

=

B, ™A

o
T

Ef o]

o1, ™ A



PCT/KR2019/007675

17

T AR, F 53 E5 31 ¥ (Coded Block
2] Z1(Coded Block Flag), FAF3} ulj 7] 5=, xkol F2}35}

=

55} 45
W, FAe B, 3

Pattern), %

WO 2020/004912

il

A

B A5, Es

Hiu

=y

B

Hiu

il
B

73

-
U

1

ko)
-

_z:q

T
T .

= s

2L

, =
2 (sign)

Aol o

AR
2} 4

=
L

Al
34 CTU =7]

shitel gt i

Al

2k sk ) v E

HE F Aol

).
Al 719 ¥ (signaling)

23]

HEASR RS
Fo]

L, A e

[}

Zhol
%

[e]

2z

=
e
= s

A

4=
=

flol 251}

o1, A A

AL

2}

o

A~

5
r}

1
3}(Entropy Encoding)

ko)
E 23] &% SHEntropy

J_:,l_
g2, Al

1

T
o]
AR

ol 3% A
A%, F % FAshe AL, Ak sk oW, WE A5

o
o
o} shebulelol] T 3% 4

ko)
-

AL
=

<

o

3}

T

2} 4
=]

Al
Al

L, Al 1 @

Aol o

AL
=

=
L

A=

A= AR, Al ghol 15t 24l o

o

=
=)
L

=]

flol 351}

1

u
—

B A,
Z,:
7+

[E]

o 7] A,

g2, Al
=

o) 71, \Fx]
H] E 2~ E ¥ (Bitstream)°l] 3£

hS
=
5T
=

[145]

0%

-

B

olm

Decoding)dhi= %1 &

3

A

A ¥ (190)°l #]
£-Z(reconstructed

]
7]

)

==
-

Q

EE

o 25} (160) o A o YA} 3} (dequantization)E = A AL,

(170)ell 4] < 3} (inverse transform)

o
=

=)
T

<

Gtk 2

kil

[146]
[147]



]
A

[e)

[e)

]
A

1

%7

PCT/KR2019/007675

=]
=

r]

T .

(180)+=

T

=]

El
Al (Sample Adaptive Offset; SAO),

4o}
=]

hyi|
=

O 3
o Sl

18

T Ut

!
o)
—I'ETXJI

=

=

=

AN A2 A
=

(180)

T

=]

4
E(deblocking filter),

[e]

T

block)o] A= 4= T}, o 7] A,
Ho) B
7 =

hyi|
=

WO 2020/004912

[148]

I

bl

i

L=
[e)

-

i

E](in-loop filter) =

hyi|
=

B

Ay

(180)+= +

E] -

hyi|
=

.

3z I ¥ (Adaptive Loop Filter; ALF)

b

I

~

ol
)
s
i
i

B

ojo

&

il

ol 39

ahell 44

=

AL

8] 18 Al

)

5 H

o]-gste] H-= 3} o 2

I

=
B

A(offset) k= Tl

O 3
o Sl

ol

B

-

ol

ol

]
o

ar

pase]

o
™
—_
fite]

jruzel

" IR
WA

]

!

A

ghell 714
1 B (190)°1 A

3}
7]

]

3.3} 7Y (Coding Unit,

=

S vl
(240), 5219} H AL (250),

=

==

JE =Y 53 37(210),

T .

T

1(200)

28145 (220), 9 A $H(230), A Ed o

-
7HE71(255), BEH F-(260) B 2= A B ¥ (270)

=

(180)

=
T

ek
1(200)

hyi|
=

[e]

T

+

(180)
s

h=1

U} A B -(180)
A
%}

=]

d

2 B

=Z

oF
X

hyi|

dth B33} 42(200)= HFEH A57F

)-

g
eS|
o

[152]
[153]
[155]
[156]



19

WO 2020/004912 PCT/KR2019/007675

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

FAAY, A S A E Fo AEAYE = A EAEY S A9
SAth.  2 8} AA(200)3= HIELE ] theto] Q1ER} P2 Ei= Rl g
H23E AT 5 Sl w9, 5238 A 2000 23S Tl meld 94
iz o dtE e AT ol w ] GY B watd 98

¥ 55} 42200 Y | EAED S 5 5)eke] 34
£-Z(reconstructed residual block)-S & 53

¥ o] 5 o5 E50] §55H =
B2 W BEg Cgoay Hash ol ¥ Bel HEe 44T 5
ok H5 o HEe WA BEoR e > Aok

AdEZI E531H210)= v EAE- g g5 ¥ iE JdEZ
Ao wn AREL YT 5 9

B2 ETHT 5 Ak o7l A,

i)
z,
o
fu}

-4z 1o, >
f

2, 0

0%,

oX,

i

>

i

ﬂl\ﬂ

rlo

oZ

Dy

)

i

AEZ3] 25510 WH AT ABFASL A B stelr] 94
A s el 1] el Yol A5 odele 25 Juw

zro] 502 Add 4 . old|, & FAsH-(220)=
FArete ddel FAs P& AL 4

QNE REFAFEHE AP, S
HH(270)00 A= o] A= N
gl SO RN 6F BRS ALY 5
A WE ] gho] A5 gk HA A @ A 5o
A B2 BE B A gale] dZ BB A% 5 9

)

At

7H71255)E B H o] 5 E oS 552 7MEe] B S5 AT
T Ut BEHRe0)= UESE 2H, AME H5H ox A L A G A F3x I



20

WO 2020/004912 PCT/KR2019/007675

[165]

[166]

[167]

[168]

)
£ 2 9
o 2 o

—

b
Q‘L
-

A Qo] A8 = vk AEHF260)=
5B 59 982 A2 A A #2700

ke

(o,

I

Iz
rir

r

Aot
—r
3o 1
0
do
(o,
gl

4y 2 8

S0 T
ox 2 L \
(i g
12 3o

mi Ao,
g

0o iz 9 e
%)
yi)
ol
>
gE
e
PN
o2
0%
rlo
i)
o,
4 "
~
[@))

2

il

Y

=
2 g

o T

djor iz o2 2L g oft
Mo,

flo Jit ox o o

oo of
i
oy

e
o
=2

v
-

fo %
o2 M
oz
o
iz
fol
o
e,
[ i
fol
)
i
=)
(o]
of
0%
o
{0 HE
i
-
BN
lo i
=
It
)
o

k1
T
1o
do
L
©
I
N
1o

mZé »
=

>,

2

o =
H

NICRe)
o
il
v
o rlo
B9
v

el
=

o2
0
o
kol
o
)
o
ol
Siid
i
Ot

z3fel] Yo A, F5 3}
SRR ViR RS A RS S E- P
g, 37 Pr s s st Al 3 ] o 5 R E
REZFTREE B R REs US AL 5 9t} R s
L= W3 7|9 H o553

oo
“ﬂ;g
4 o
x2

iz
= p
= b
0 ek
‘{E _[E

Codin

ol ST
=
0
S
s
S
>

ok
:{o
>L(m
o,
> E
oo
i
>
30,
%)
"o

}

i oo ya z 2o
)
O FE
2 [-4\1
Iy
(g N
rigt

ox ML
o ]
mie)

:C‘>L_r‘

>

oo
_Hl
rlr
i

ric
rSl
:\9

e
—1> 12
iS G
jl

53 Fhxstd, 947 (300)# Z o] #35.3} 7 (Largest Coding Unit; LCU)
G E Ao R P LCU G E 3 27 A o V] A,
LCUE= #3533 EF { H(Codmg Tree Unit; CTU)¥} &Y 3k 2| 22 ALg-5 =
ATE FH Y FEE Fylo ddsteE E5o 3 o o vk %%EL

9] Zlo)(d epth)oﬂ et AR IE E9kE = Qv Zlo] AH = Ryl o]
%%Q% 3l Q= ARE Ve 5 vk s | ‘/4\ & Ev :rLJ_(tree
structure) & 7| 22 Z o] AR E 7[R AL Al S A o2 B4 519 FHER
e vk Ee b, 5 R AT o el of s A H sk
FHRE == 2 A7) 9 “E/] A2 ol Zhzt o) g8 4 it} Zb7he] d-she
ol ARE 7HE 4 v} Zol AR = CU9 A7 & YW+
A cuntet A dE = AT A ]
o

B ez o9l el ¥

i yo o
Rl EN
) do
do

S

1o

A

li

ﬂi

o,

o
e
fu
i
N oot
i
>
k1
)4_4
o

FF

TX CTU(310) LHOﬂ A 9] 35 3} F-Y (Coding Unit; CU)2] H¥ &
sk = 9t} o] 23 B ¥ = S CUS 55(2,4,8,16 52 ¥351=2
ofo] 4479l CUS R 288 %] o] o upe} A 4 9}, H-3hof o3
Agiﬂ Ue] 7k A7) R AR A7) 47 23 Aol cuel 7R A7) 9] ARk
A& A7) o] Auto] ALt B&H Aol ube} B3k Aol cue 7HE A7 Bt
A7 R AR A7 RO A2 75 7 5 9 E} U+ 5579 CUR
Ao watE Foloh AA A E&e) o), H&H cug 7R AV D AR
A7) F Aok st A7 7 3 A cuel TR 21_71 P AR AV F A=
shufell vl & A = vk cuY #2274 zlo]l i g old
AZVHA] A A 7 o] Fol A 4= Utk 7, CTUS] 2l ol+= 09 F U aL,



21

WO 2020/004912 PCT/KR2019/007675

[169]

[170]

[171]

[172]

[173]

H A& 733} 51 (Smallest Coding Unit; SCU)9| Zlol &= 7| A ol H Hoff Zlold
ATH o714, CTUE =d A Zol Ao F53 /Y A7 & 7HH &=
P22t fHd 5= 2laL, SCUE Ao F2d) 74l A7 5 A= 2 fuld
T ATh CTUGBL0)ZFE W-3ho] Al 2}y a1, 3ol o] &l Cue] 7hE =17] /=
A& A717FEo & vntok cUu9 zlol= 14 F7Hsko) o & 59, 429 2] o]
HE 2 E A & CUE 2Nx2N =171 & 7R 7 d v} B8, 35 = CU 9
745, 2Nx2N 7] 2] CUZ}F NxN F7] & 7FA = 470 2] CUE & ¥-3h= <= qloh
Ne| =7 Zo| 7k 14 F7he wnpr} drko =2 7HAS ol

L CUZF S E =4 o] ol gt AR = CcuY 2 ARE S 134
A AR EIHE ARYU 5 th SCUE A9l $F Z& CUE &

o]ﬂ.

AR

ARE E3S 5 Q) o & 59, w2 AR glo] Al ghol¥, CuZt #35 A
e 4= A3, B grel ghol A2 grolw, cuvk #atd 4= e,

%38 #7071 0] CTUSE 64x64 E59 5 th 02 H A 7ol
AT 2ol 7} 391 SCU+= 8x8 &5 47 2l th. 3& A Zloldd 4= gt} 32x32
=5 B 16x16 =59 CU= Z47) 2ol 1 R zo] 28 g o gl

& 5o, ehrte] Fxst ol 4 Hast FyleR v d Ae, e
4ol Rost fule 72 d A& A7) $3E 7] A Ras fule] 7R d
A2 A7) efuatske] Zh2 dke] F7]15 7hA = vk A o &, 32x32 7] @

S3lfulol 4ol Ho3) frulon e E A9 HEH )] F 53}

& 42 1ex162] A7 5 7HA 5= Ak kel 33t f-4lo] 470 9 58}
v d A5, 28 2 A = E T (quad-tree) FE R
S E] &, quad-tree partition)®] 1AL o 47 LT}
& 5o, ehrte] Fxst ol 27 HEst fyleR v d Ae, e
o] 53} fule] TFR e AR Hr|= BEE Y] A REE e vt
Zo A2 778 ulaate] dute] 778 74A 5= 9k & o 2, 32x32 7] 9]
Fost frulol 2o 5t FHloR AR R B3 Ed A5, B3y 279
Fo st fr5le Z4H7) 16x329] A7 E 7HA = dvh A o2, 8x32 A7 9] F 53}
fFulol27le] H 53t o R 7hR = W3 E g, HEE 2] F53)
W& 747} 8x169] A7 E 7HA ¢ ol shvhe] R &t fylo] 279 a5 sl
S

Mz do Jo m
o S ST ol
o r
HU_Nzl

)
y

4z do 2o 4

= =
ol X Eg] #-3} binary-tree partition)¥] 3 thal & = Sl T}

B 7] A RT3 FY5 7R T AR A7 E 1:2:19] v &2 FEelo 24,
3] Hash o ® e 3 g glvh A o &, 16x32 17]©] F- 53} 5 0]
3 FEst fRor vtRe £ EH A9 283N FE3 S
S5 ZH2) 16x8, 16x16 2 16x82] 715 712 4= i) & o &, 32x32
A71e] F53 fulol 3o R5d fulog A2z a9 44, ety

37 9] F-B 3k S A5E 27 8x32, 16x32 H 8x329] AV E 7HA & AT



22

WO 2020/004912 PCT/KR2019/007675

[174]

[175]

[176]

[177]

[178]

[179]

shupel R ozt fulol 370 Fast o Bk d Bg, F a3 Frul
3T E g (ternary-tree) FE| 2+ RETEL] & ¢
partition) ¥ A T}aL & 4= gl

539 CTUEB20)= ARED B¢, oW EY £ H3L T EL Lo BF
8% cTUe ¢ doltt.

Azghulel o], CTUE E33t7] fal], A=Ed &3, oI EY £ 3
3JRTEY F8 T Aok hrt A8E ¢ Ak A F 3 2 -4
el 71zt 849 = vk A, CTU His] A =E
AR Agd vk U ol AEEY HehE gl 7
A=Ed e I =t sidd 5= Ak AEEY Y g2 o & g3}
F338 Ful2olXED WEE3ILTHEL Y FE w74 5 Qo) 5,
A=Ed e I =t gz F 53 fulZ ol E e H 7]
3R Eg] Wohu A} s o o] A H3hu K] 92 2 it} o] 1, A E gl

y

=
M, E5 W /s B e AR A

(i}
ot
o
fol
H
a2
lo
il
w
o
ok
w

=2
o
ofl

St F33 fyle e
ok A AT, 1)S 2= F
g

w2 A g vk Ak, 0=
o}
[e]

-

OlFEZ] &3 3R-TEY & Aloldl= AT H 7 EAlSHA] & 5
2, Ao o vl dukahs 5 A0S ol = e ek Ay
3 TE o 7 vk 3k o] Eg] o e 3R EY Sl o 3
AR s §0E T o)A Ee Be B3R EY R A EE 1
ol et H A e = At

oM Ed] F-ata 3-FEY 3 Alolo) A7 EA A = -2
Bohe H313 E 2] 73 (multi-type tree partition)©] 2}31 & A & 4= Qlt}, =,
AEEY Y g =0 sl gk 33 FH -2 533 E L (muli-type tree) 4]
FERE7HE F At 5P EY 9] 7 mEof s dshs F 23 714 ¢
T EHHEY FE AR YR, IS AAR D S EY AR F
Aol attE o] Goto] Al1E G E 5 AUvh AV B A EL Y 4 ==
Gz o3t Fule BEE fel wAAeR EE ol AR, o e
AR D ESEL YRIFAIDGHE 75 Q)

ALFECAA, ‘1)& 2h= SFFEY ] B2 o Rzl F 7 o3} f5lo
ESHEY FZE S AT vk A2kl 7, 00)S 2 S E E 9



PCT/KR2019/007675

23

WO 2020/004912

s

T

[180]

Bl

T o

o

[181]

[e)

=

CANFRA A, 1)

o]
AR

A AT

=

=

3 AHgH Ed

)

[182]

wK

=9

o

=h
=

St/

3} el

o

o

T
T

=)
=)

23

E

3, A A

)

Sl
9]

T .

T

=

=

b

[s)

-
U

4o}

=z n HEshess)

=
=)

2] G

E

i
gz

e]
~

;OE
H

~

;OE

Bl

=
=

3 Fylol AR dERT L3 I/EF3F

ol

i

5]

3} wile] H =

H RS

N

0%

¢

i

&

Njo

jruzel

1w}
i
H

wK

ruze]
ﬂ_&o
o
H

0o
i

~

;OE
H

1w}

te}
ool

T

ﬂo

=
L
]
=4

A=Ed
=717}

T .

T

[e]

& ol
=}

T
ik

)

ol o & A

ol <]

]

[s)

A

==
L

o] )
st fyle] A7 Ao HE 5o AV R}

E A~Eg
———
23

o] H|

[e)

L=

H

g

1 =

Al
ke
=

=

-

[184]



24

WO 2020/004912 PCT/KR2019/007675

[187]

[188]

[189]

[190]

w7k A] A A A o7 ke = Q) oA, HE 3 S o 77 64x640] AL

Ao W8 559 A717F32x32%0 A5, A7 F 23 U #EE 9, 47114
32x32 5502 F3HE ) o 7, 53 FH 9 A7) 7F 32x640] AL, H T

ME B2 0] 277k 323290 A5, 471 RS MBS 98, 249 32x32
BB 0w YaE 5 otk of A5, WIS 9T LEH F119) P& ol R
of 7 iz A2t Aol A

AER AT E A a3 7
=5 o] 7hE Him AR e Bl o8
ZPEZF A R £S5 VFREG A =
St R ost fulo] AR A M S50 ARRy & A4 23}
FRE PR 28 2 9

o) ylel A —/EE~4¢ =770 i AR, Wek B0 Ao S/Hi=
%4* =710 A3 JH = F28 fule] 39 wlel A Alrrd Y| g 24d
T U 7] 3 e ez, Al wd, = A e wd, Bl
A, Sepol s w5 g ek ol e, 23 frlel Ha 3_7]:4;;43
A o o), gk =59 A E/JlL 64x645 AR E 5 9
ol A, ME HEo] Ai A7 x4 AAE 5 9k

A=ED 9 2L e sk T:@}%Aﬂ AL AVIAEEHA A&
A7Dell 3 AH QT B FPE L] FE mEoA 2 ko o] 2
A Zol(mAFED A 2o l) 1 W3 G H = 3k sl A wEel M

AladEE Ay A449 4= 7] AFS] WL o AT, Al A ), A
A, Sebol s w Bh e T1E i’ﬂ JEH S 5 sl Y] HEE
F 2 A7 ol A G E BYE= Y] l—%%ﬁé 2 Al zlolel i A B 3
W Zehol 229k 3h g Zepol 9] Zpzbel] sl Al r e A A E 5 3l

CTU®| 7] e} Wgk S5 of A A7)0 that A B = F58) f3 9 *JH
el A AT FEAY A 2 vk 7] 3] wEE s, Al
Wl =] gl Lefol s @), B 1 E g Bl gl 29l 4= 9)
AE e 7 o s sk F2 3t frule] Al Aol B JM 21.71)011
AR 23 B Ul Ao Y] AR A RS VIR e 2 A4
oh 3w e 7t mo s gsh Fadt fule] A AV|GWEEEe JM
A7z gebol e Bhglel whet v ghs 7HE 4 hek o2, 3k
Eebol 291 A, 352 EY Ao 2715 32x32% = vk & 3, 54 1E
e 75‘% 3 =y JM 17132 128x128% 5= Slt}, o,
olFEZ 9] 7 ;o el F sk st il Ha ATl EY Ha A7)
e R ERS) 2 ol A ek ¥s o] A4 2GR RED
Ha A7D= s 59 HAa AV 2 444 5 ok

EE o2, ol X ER M 217] R/E= 3R R EL A A1V]= &ehol s
Ao M AlTTGH EAY A E g vk R, ol K EY Ha AY] B/EE
3WREY Ha AV]= SEfol s Aol Al "H HAY A4E 5 9l

&
]

_4

o

—

Jl

3%



25

WO 2020/004912 PCT/KR2019/007675

[191]

[192]

[193]

[194]

[195]

[196
[197
[198
[199

—t e e

[200]

A
oy

(M (m
ot o &
2 1 o2

LA

o
2 et e
i

£ £
o lﬁ
==
4w
i
S

o ox

o T

b A 02 2
1-‘1 N
LT

M ol
Sy

M Ty

m?L‘ 1H
o [

o
ox Hu:

R o

ol o

o

=
32

(M o
[~ ot

Ot
i
-1
<

%

o

SA A Fe
717 EEd H

FARE EFeA G, el ArEL] BE AR

.
El

B
R
L=
YL 4T
“o fol
'
S
(m >L
o 1o
4 L

2
(%)
S
o
i
A
ri

i
o

o

2
Mo
iz
N
& oo
o
8 e
~
ﬁ RLA
SNE,
>
o
ox L ya oft
t
rir

[
=2
o

A7 D A 2)7}
H 2712 &
2] ¥ /= 3R st e
1=

AR =

ol
iy
iz
o

M o
»L
o

ey

™ W

im A for
T#
ic)

rlo
©

f
N
A
e
e

1
A

(o]
U
i
2 r

I m%@urﬁ
*
i)
rlu
%
U_{E
= o
£ o
do

mose

Lo

> x

e
x
52

o
i
b

x

]

i

CARGOE FE
Eg o »of 3 Fshi=
A7 R A=)t

15

-

ro
Jr
¥2
£

H
rir
i

-

1
AU

At
oo 2 o

-
offl
e
ol
Y
+
iz
1.011
o
do
e
1o
W oye
N
= =
N
N
il
e

Q
(F'%)
mon
[
©
B
P>
A0
N
N
U
WA
X
e
lo,
;|
=
fo
lo off
o,
o,

ey

o
o ™,
fm |

o TN T
g_l}n:rlo

ol ¥ o do X
J
°

>,
Ot
o,

[

) fE
0%
~
iz
fol
o

fw! :‘O
S
lo
o
2
[
)
M
i)
SR,
t
rlr
o
Mz
i
[

for &
M

W
Az
i
[
N
Mz
i
2 o
2
~
ro O
i o
=l
b3
= e
ol
£ o
N o
2o
o T
X o
m >
& 1l

o
o
o
(1 >
k)
o,
z
&
o
N

M

i

=2

1o,

:(‘>L_r‘

T

fol

ot

e o

-

e

M
rO
z W
N

-

%o,

e

=l

o

(K

-

1 = oy T

o
:C‘>L_r‘
oft
o
N
m
k)
M
o
te

¥ A7) 7} 64X64Y o,

N
2

N o =
0!

- NxM(N Z/HE= M-S 128) 3

- 128xN(N <= 64) 2% 3} £

- Nx128(N <= 64) %% 3} #-4

T, B3 EY Y mmo s gst
HAHEY Ho zlol¢} TYE A
-

£ 4
ol

B,

do

L o o
o

i

3HEY P& F Aol Sk b E Aol T Y] BEFE o ¥ @
o1 FRE A TEYE 5 gk 1A B A9, 47w e
ol ¥ W/ 3R U EY PR 4 5 ) 2ol whel, 47



PCT/KR2019/007675

26

WO 2020/004912

. . < ]Uwzm, { o) ﬂ,.AI
i i A G %%E 5 T
o 0 figice W™ i) N . MM juyaciny R S~ d.,dl R ) = Mg )
o~ =0 N~ orR 0 i < Nele —_ |
oyl w Fwgul ® T Egl ST F W Eain e m iy
o e m ot w M E g L N
i o X - O A = S Rl L < R
2o T W W oEe o mom ow MW T o %%éﬁdf@ﬂ%%ﬂo AR )
ﬂﬁmﬂﬂoiLﬂﬁﬂoﬂﬂoiL : M) WﬁMM muexﬂ‘lA ,l‘._ﬂ_]_.uﬂ%” j T b
W00 Ay oy A ) ™ K ) W< ok A .o . K B
A ~o KO WP Uy {- = ,AoﬂDl__AT‘OI ATLOI dﬂ_z:l ~ R Enﬂ,m_ul‘Mﬂ‘UIE,._ i %‘lcﬂe,ﬂﬂﬂhﬂﬂ;
ﬂﬂH‘.r,m.o:iﬂﬂﬂo‘ur,E#:i ‘.__z#_l dﬂ]m_. o_elx To =X = .~ N oy ‘.__z:l
0~ T o H R B o= o ok T o AT il ,ml KToos O_E A | EE B Gl
NTORT ol = oy 0l T Hr wr . - — N3ﬂ]m| 3
= (= o = AF S e M iy him ! i T o 3 N = N A Do =~ o g =) ()
= Lo Vo g W T 2 W T T ™ u%ﬂl,mﬁwr.ﬂ%wn%
ﬁ%@ﬂ%ﬁﬂ%ﬂ%mﬂ% OB .%9%%%3?ﬁ_olﬂ_9%}ﬂ$%?
I I - e I R
w0 o of Xy do o of X ol O o R R T o L L g %B%AT_Eﬂmﬂ}
boLloTﬂ LlLloTﬂ__o E_lutw. 0 o° T X = R He
o 2N e Nl NN o e B uﬁa%zTﬂTiﬂnﬂdl_oEnWE@%M%nﬂ@“7iﬁdl
g B g B D B g M N E 0 BN Wy
Lf _.;l ﬁl o o Lf ﬁi ﬁi o ﬂDIE#E AE N —_ ‘_lﬂmoﬁ = O L Jan i:l i i ~ O} <0 5 i HT
n 798 2o oy W m o) N g W T ) = A
) ]‘IH%.W]]‘I T ' EEﬁATdﬂﬂl NI ﬂdl]dﬂdﬂ ,m_./lhdﬂn_moﬂﬂ
o T G X B o X w T LRt S RUELUR- -
BETLEZEBR LSy gP LIl NSNS T e K DT
o HIJP_@”HIHIJP% O w1 Eizo%urmwﬂmqﬂ/u ]ﬂmﬂgeﬂ%E
s Nemag ey Higras Tl TR T e ey
EﬂEUrWEEEUrW@%.% N TR N g_% fwwmﬂ?ﬂmﬂﬂﬂgﬁ
AU g R Y g g RO ST T NT T gy Dl O R s mg o
TR G R B TEE g o C e E g g o LB T
ﬂpvﬂaaﬂaﬂ,ﬂplaa3aaﬂ,ﬂuTATm_xATw/mwﬂ1TEii@aﬂTmﬂzﬁEﬂ%:mmMLMmMuH
PR o R ke g N XD T g T o Lt 80 R
:.: ~ Pc\a OW :.: ~ Pc\a OWHWO#W ‘_ﬂﬂE QUJ_IQEO Of‘LIHLE Jan ,DL p_i
we = [ HE‘N_OH - quEﬂjm_l‘._ ]Dq_iﬂoﬂﬂﬂoﬁp ~ X C#O/O_&_I ~N Of i:l EE . m.NL AT ﬂﬁEﬂ
BERAgETR g s C TSy Sy 2w e Mg T S e
o AR AE T g B AR AR R g0 ¥ O_Euwﬂ%i%cm%wwn%ﬂéwn%am £ T He M
PEFTRD T TR I emnn 2 T KW w g 78Sy W
e B B B BT BT o o - SO I o N = ) Nl L Bl e
oI RO R T ™ o mE O WMEHE BRI BT EHE TR I

[201]
[202]
[203]
[204]
[205]
[206]
[207]
[208]

4} 2= (angular

}

<

&

B 3= DC EE = Z U (Planar) B2 5 3lem, 1



PCT/KR2019/007675

27

WO 2020/004912

wK

=y

0%

-

e
A

my

—_
fite]

B

el

A

A

= her o

o A

AR
=

T

2olgd 9l

AR
i==)

=

z

ol

af

&

1

o

0%

W

wE

I

=2] 3} o

=]
=

79 ZAE nkel gho], A A

-

MIHE AL Al 1HE Fo

[211]

[212]

AL

Iy

X
o

7} A 1A E Bl Al I E EQ] 7HY 7k

N

Qle] 2~ A W7}

T .

T

st

[s)

A A]

o] A A A ZFCTUS A4 AR

o, whebA o 45, 4]

I

x
B

ol

[s)

A1 g E A

-
U

T .

4o}

=

1e s AR
=)

(@]
1l

A B 1]

— Tl
— X

5

1 2= o]
A

<3
=

[¢]

T

o187}

st o oS Al B W el S

[213]

ol

wE

wK

B
o)

0

i:l

TK
!
o)
i

I

ol

wK

[e}

2

H

o

Tk
Hiu

i:l

I

Hiu



PCT/KR2019/007675

28

WO 2020/004912

A W T o = = =
ol T W T T S 2= i
ww e T BET g oMWy B Gl gl T =
~ = ‘H; JmuL _fOE T E.Tl = o HLE N =H N TRy . __i T ‘_ﬂﬂ
%Aourmxaﬁm%?ﬂ% %ﬂ%oMATEEﬁOAwi%%@%ﬂo PR~ 553 o
T =" m g o A gy F o T o= R R I N =T
H_l‘UIE_l‘MO_EMﬂ‘HOILf E._E_lm.lajvomwmrm_l‘OIMﬂHMﬂUEEOf ﬂ;mOWNUAidQ‘UIdﬂ E_l
pmw W E W Wy b AT g BT Ay ¥
uuuAT%;m;mEﬂmu ﬂmﬂ_ﬂwo“ﬂumﬂﬁS%Jﬂronmzﬁﬂlﬂbl %M%%ﬂw%?ﬂ A

=H = — < 0 j— —_ — )

ﬁuaaiﬁxx_oﬂﬂ E,A,Eﬂiﬁ_@mﬂ%ﬂoduﬁdﬁ% %%?%EW%S o
wopode L L XA Héwr%%%%%%%%@mA% THBRETed
HeT 236 ¥ g oo sdmaas g T A
Fop KT T RDL Y =R TSN S R M T E oy
TR SR wT N NPT WIETER e x
TR oW %%NSE%N«,MMQHIWW%% d.ﬁimumﬂﬂof. o
srmTrEeX WEL L E2¥ETacgy 2T T sl
Sl Sy =T R T oo Mgy 2 ey D SR
P . e - S NS W g W) o ronlion —
ﬂ%%ﬂ%@ﬁ% ﬁﬁ%w_ﬂmﬂwgﬂe_g;;?uﬂgﬂ O_E%%M%ﬂgm _w
ﬂcﬂ%ﬂﬁomxﬁMmr.a;;jfﬂ%u@ﬂﬂfﬂm_xﬁw% %%ﬂ%ﬂﬂﬁg it
o s B M OO S e — g RO L Mo = ok xR %0 o wl oT
;%%WH%%%ﬁm@EW¥wiﬂ%%www¢% Pel2haZw o
ol — oo WV T T — o) T B % oy W W o =0 GO o ﬂao =z N
LT N o= N C v A i e T < O N~ NN CE R~
TEBGEE T S BET R TS g R e X5 T
mrepTiEsUds e T ddeaslE PraLeTgE
A TR _ 2 O e TN TV e g LRGP
bt PTR R Mt xR T TR L T leeity
E@ﬂ,ﬂxUﬁﬁﬁ%ﬁﬂﬂ%%@dy%Jmné%oﬂ e A W
FTT LG o Moy BT W HFE T gy S o T o5 WA Wy
g ER I ET g T o A AR AR X o < gy B0t o DR W AR BT A gy
q_hulﬁlﬂmUMﬂﬂom_xMEﬂXﬂHIﬂWﬁﬁﬂﬂLQamEEea,ﬁodﬂﬂlOUWATJWLA.GLEOEQEAW%MﬂXﬂ
do B B m m Y W NN W BB W oo W R ooF ) W o B o %0 W RORT WA
THEMTRFELT O FEWMBTIAUT WP OKT AL FKWHT WA YR

[216]
[217]
[218]

o] g-5to] @A

=

=

2 AR

o

AL

=

=h
=

3}/
A A 9]

ks)

R

=]

e=Ne)
)

7}

3ol A EZ )

=
=

Ef o]

=2] 3} o

prgn

=

o =



PCT/KR2019/007675

29

WO 2020/004912

Gl SIA N . i PN R
il i W WE . & I R NS~
U.uﬂilﬂ%w T o .Pum_%om_.o ﬂulﬂoT _Aﬂmﬂ ﬂﬁ rc ﬂﬁ,ﬁlw M.u
o oy T pogE s g W =N Al mmde T B o
o Ty T MERAE T A T og® gmwm D HAX
o DEE TR Ty W vE Shiesd TROT o
. A TSmO 2o T g Moo mx 90 - KW Larxs AT ED :
L B e WeT e a®y Bg NW XS Sy B
xS T ERERR SR g By UF LT Bl S
T FL TEePElMrr et By BAYHow® T wE g
) ﬂ_OIdn R X o T ~n L.O]zt BN A~ o5 o o] IR = TR o ul] - A~ W
o RO M T~ Ol g R e e O S e D ST S faigpis
~o o L ) el W0 T 0 K I == == \H‘I\A_O
w < e e N S e - i L S
DI eeT ATl E iR e Tl §TFeyY Uizl
= I O S o S ol S xr coap X ul il S
_%xEa«?wrmﬂw.m%@B%%m_xiﬂo«,no?_ﬂnm_x K%M)ﬂwrm%ﬂ _zmiﬂ%ﬂm%
— jol oy M0 0% T A T o q_»ouTn_AIEo_e o X 0 e X/ LI B
T N oV o ﬂ_yleo_e)lA~ﬁoa — o B X o2 0 X T T gn
uhur«ﬂ@ﬂ%? R A - N SR N C R G St -8 o
BT o, PR IR T T dgy FEERion g laE Ew
LSS SRS SRS IS P TR AN S F 23 S 3§,
o o — Ao ) =g B SEelN ~ o) S~ = o g &
I < ) ol o A = o N SNy A 3 >
e R R RS s T e Al 5T X Te R £ 3
il 7 To o o— 0= BN N s w x° ma.mwﬂ_ﬂlorJ.Ll S
UME_.E\MﬂdoowﬂomoﬂoniuJ L_wpoﬂ__o = SN 8 0 & gr2r NN oy g o5
\W.ij_.‘._ﬂeﬂﬂxooﬁbﬂﬁ B,HAI.Eﬂuﬂlﬁ/‘._WﬂﬂwoLuOFEtMﬂ Mu_z#ﬁmwmﬂﬁdﬂmﬁ_ﬂ_mﬂo_e EH\W_
CRRE By 8 g w0 T p? Jnﬂﬂﬂ% %Peﬂo_e m]P_Zgo_ELlHuE
=l M NR T om B yw g g m Mg §ET T g A
%%%%iJ&%.m%%%@ﬂ%ﬂ%ﬁﬁé_% ﬂﬂ%%m@ﬂy&%@%ﬂ
L,ﬂﬂHEﬂowﬁnw_a‘maﬂ%gwiﬂ%%ﬂﬂiﬂ gr B m xE § R Nooog NOOR ar e o
U AR T BT W gy 0oy o~ oo S S o B R ok
BB E TR ER PR P P e e n =TT 800 P Py
ToArw T ol oy oy ek TR BT o oM mo e Sy R R R N g ® U T U
KT AT T ELl I = R S AR ON o mp BT E AR LD M o)

[219]
[220]
[221]
[222]
[223]
[224]
[225]
[226]

=

#] 2~ E (motion vector candidate list)



30

WO 2020/004912 PCT/KR2019/007675
PAEE o B3tel £49 MEl FHE FEE S At f5E S99 M
FEE VRO R A E59 AU ARE AT Ut AVIAM, & E52
791 WE] I 2 so) A HE el 9 WElE A7k § 29 v
<% H (temporal motion vector candidate)} A A 3t 4= 9131, B H FH 559
A A WEHE T4 82 Q) #E $ X (spatial motion vector candidate)} ] % 3F
2= o]ﬂ.

T AT

[227]

[228]

[229]

[230]

[231]

053 A% (100)= A A E=o] £zl wE 2 S Alo) ME 31 7k § el
(e}

" 1
H B 2} F-(MVD: Motion Vector Difference)a Al4HeE 4= 9131, MVDE I E =

& o= 2 )
W5 = Qe ek, ) B (1000 £ WE TR Ag dE 2]
BE sl MEAEYS AN 5 Aok 249 WE T A0S $H9 W
SR 2lEe] Eahe §79 e TR Folq AEE H 40 g79 ]
FHE AANT F Utk BE Q00§49 M TR AL
MEsEYORYE JERY) BEssti, AE2H BEstE $1 9 e
FH A0S o] gtol 249 e TR elsEe] 2oE 2 A9 e T
N BED Y BBl 2 A9 NE FHE AUT 5 ok,

ol
o 0

5
A 2000 AEZT] £53d MVD H 22 ¢] WE 1
e £S5 22 WE S =5 5 AT

A L 53 A (100)= AATE MVDY] siAtE AR S ERY] L a3lst 4=
ATk B33} 42](200)3= MVD A= BHE o] &3to] dERY S35 31H
MVDe| S5 24 4= Q.
& 3} 4A(100)= o 2l Bdef 7[Hksto] A B9 29 Wy F
1Bl 1 o] 22 ¢ WE 2HE(MVD: Motion Vector Difference)-&-
3, MVDE dEZY R33e 5 Tt H35 3 4X](200)=
33 MVD 2 o 34l Alo] A <) WE FH | 3 Sl H5 3}
o] o] 1}l Ao &2l WE S E&dle] ME E5 d9 & 224

ot
rH,
iz
ol
i

i O
xo, I

1. =
E=Ry
1=

2l
oy
i}

bh o iz
i

o
4

m
N
[
ric)
lo
Nt

72 o AFS ] /\] B A A A

[eRNe)
N AERT RETE o] HEXEYS

r
I
PN

OC:'} (s} }'\H !

258k 4220002 Al 199 E 5 Qo B 5k 4220003 FEE 2 1Y
WElSh Fx G el ue] Jwetel BE s Y HB) i o 5 HB2
e 4= gl

oo
AR
ke
o
o?
o
k1
gt
ol
1>
o
)

=
A & H 2] 2~ E (merge candidate list)E A4 & =
2ol ME], 2) Z2 dAf A1el, 2 3) W 11 o S A A A}
Fat = Qlt). o & A A= @bk (L0 &l 5, L1 ol =

2 oo oo Z dlo i

B v R R DA
o2 w2 g =2 o

ol
-

I
Ir



31

WO 2020/004912 PCT/KR2019/007675

[232]

[233]

[234]

[235]

[236]

[237]

o

Wk 4= 3l
WA FH GAEE A AR S0 A4 gl ~EE vERd 4= 9tk v X
SH YAE Ay = AU ARE A E5of IS T E59 A4
A B (FZFA M ] 3 H (spatial merge candidate)) 2 3 7ol A A A B 5ol
8- %] =(collocated) 55 2] =2 ) A H(A|{FH4] WA FH (temporal merge
candidate)), o]V MA] TR g AEd] EAe= 1Y ARE 23 o3
AR A2 A AR, A E5 ol FazyRsstd E52 w39
A B (3] =¥ ] 7|4k W 2| 2 H (history-based merge candidate)) "2 A 2 WA 1.
T Aol ad = A
F a3l A (100) = M A Z 3 L(merge flag) 2 ™ A A< (merge index) 5
ok S dERY Fogleto] HIEAEH S AT & 5353}
1Q00)= Al 1Ed " & vk WA 2 a1e E5 EE WA REE F T
E UEr = AR 5 da, A Al AR E5 I 55 E
(e}

559 v A5 2

o]
A

:

f

o %

+

iz

e
fu

i

off N of\ &
o E o
SO o M
T o
o peb
2 2
S o o n
S et
Ir Ay 1o
£ po B
Y N
o a -0,
¥ 3
M
i) 2
v
‘;; 0,
>,
of\
n-{o
M
i)
=
Anj
s
1%
o
Q‘L
~

r

f

LU

ot
)
o o 4T i

1200)= M #] A2lo] o] 3] Aelg M) Frel &) WS 1A
| 71x5t] AT AUt 7], A ARE= A o] 4R 1A
A A7) AR F Aol % shUE £ 5 Uk 919k 2ol

FEE RA ARE V2R oA FR) A WEE B

= L= e SR PARER =R R )

2

b > o o g Ho
o2l
oft
ol
uly
o
A

IR L
R
T

= g 485}
S glek 23] BEE ARG E 49, PR X (1000 o)W HEe] 54
4ug QA 25l 219 dua o] 43 AdAel g dug dERy
Eafatol HEXEY S 9 B8 42200000 ATE T 5

B8k A 100 S 49 ME A QR PES}EE Hehr D
(FABH D) F Aol shfol ¥ TR L4F BE 3 42000

R
§

A] 2= (subblock merge mode) ™, F 2.3} £5(CU)S| M H &5

& fFishs ZEE o st = ok B E5 wx] BE7}
4] , A2 Qg A AA| A B EF ol g% =(collocated) A H.

E59 229 AR (A BESE 7]8F A Z1H2] # 4] 3 H (Sub-block based temporal
merge candidate)) Z/HE= o] 91 Ao} EQE 52Q1 W E] ™ X] & H (affine ontrol
point motion vector merge candidate) & ©]-&3lo] A H E5 WA FH

2] 22 E (subblock merge candidate list)7} A4 2 5= Q)

A2 23 B E (triangle partition mode) =, @A 55 2 Wekow

N rgl
1o
ut
" o
X
4o o L
o
e



WO 2020/004912 PCT/KR2019/007675

[238]

[239]

[240]

[241]
[242]

[243]

[244]
[245]

Ot
ol
=
=)
2 dp
)
o,
e o

do
o M

o
i

:
[
i o

R 9 Mo
2L oo
S
Jl.m_&_&
e
o o2 ®
i, qo M
o rlr b o
g o
noR
1 o

£

o _I}l
3

e
)
f

oz A
el Hd

tlo {n
1
i
lo,
A
SO
ox 4 N

e

)

ofy

g b

LTI

2=
0

2

il

il

fo,

2

A

u>~

=}

o

do

b

ok

rr

0,
o
o
i
udt
2

-

2
Mo
oz M

[
t)
o
A

iy jo
o
=
ol o

!

@ ]
8 o
rfe o
S
(@]
2
|
kr
g
i,
n-{o
M
o,
ox
%
r fu
by
-_&/
)
o
il
%
ox
i
w
X0
to
fol
o

Ay i o
yo 12
)
>,
o,
2 i
B
b
1o n-{o
>
mtm
A
rir
oo
M

Al gl ko) ol Zhol Azl WSk B/ 9fAb3) g & = 5ho]

27} M B Falsto] 23 WA A 52 AL S
12} ¥ 3+ (Primary Transform)< 7]-74 2] ¥ &£529]
ol &35lo] aE = gtk L2, V-4 o] H He]
Cosine Transform), DST(Discrete Sine Transform) =+ KLT(Karhunen-Loeve
Transform) 7] 5F W13 5& 2313 5= qlr}. 12} Wl3lo] 23] & A H = A3
Al=ol] 2+ ¥ #H(Secondary Transform)< 3 & 5= It} 12k W& 2/HE = 24}
MakAlol] A EH = WA RS A BB Y T B o] 155 v g
% Aol % shLjol] whel A4 4 grh iz W P S 2 AlsH= WE G ut

&} A& DCT(Discrete

= £
I



]

g

PCT/KR2019/007675
A

Fol FAkst

[s)

< 3}
71 d (Inverse Scanning)*] © 2

o

X

st o] M E2E ] ¥4
1

R

=]

33

23]

1=
HEAEHS AERZY]

Ea

2l

o]
=

[e]

T

[e]

.o
=

)

T
T .
T

Ashe 2
=]

517] o0 A
Sle}. )5}

o

FArztE

X
=

A~
T

WO 2020/004912

[246]
[247]

ﬂo

—_—

il
B

H

6

Fpiece) &2 W
th 22y, 31 W <

gt 27

]

[e)

=

16712 3

T .

9] 4o |

_(H

Aol &2 e (dynamic range)Q] o uj] o (inverse mapping) o] 4=

=2
i

a=h
=

G

Ju o2, 3 o

3

A~
T

H

H

ToF

ol

I
N

—_—

i

o

ﬁo
=

(CES

ol

N

_ZU

. K

ﬂo

—_—

il
B

B sl 55 749 (Intra

shol 4

==

=

A~ 0o

o

T .

T

st

[s)

A

[e)

£ A2

o]

=
= B =
T E T =

e = =5 2 E o 7]

[e)

=

atol o

5

EERER

Ea

71 %
RE

XJE

T .

T

©] & (displacement)

[250]



WO 2020/004912 PCT/KR2019/007675

[252]
[253]

[254]

[255]

[256]

Block Copy, IBC) 2. =g}a1 & 5= 9t} 1
=

B
B53 §ylo] 89 49t} [BC FE= 27 5 WX ¥ AMVP B.5

C ¥ Z3= MxN(M<=64, N<=64)
7 >
TE PR oI 23 RE EE A BEe Ag wA] TR g AETL
TAE L, WA QI AT A T F o] shupe] A RIS E 5 9l
A7l 548 WA FRO 55 AT AA 55 55 WHEAM ol gd
Stk A R 2B w3 FE, 3| g o] 7]ukEt
ol 71uket $H = A2 v A FH g o]t s o] & 23S 5 9l
AMVP =8| A5 2t 55 WE 7 AL 42 ok B e, o 5 55
HE = AA £S5 A5 ol EF R 4P ol EF0E2NH f5d 5
o= o] E5E ol G LA ol i lH A= AlrdHE 42 )l IBC R
o] % B5-& A CTU & #=5 CTUC) %3+ a1, 7] |
HEOE GE 7 3k o & B0, A B9 oS 552, dA 550l 3
=]

64x64 EEH I 5ol S 3h A 4 ol 3709 64x64 B5 el

AA B 5 W o] glo] A1k 4= qlt}. o] 9f fol &5 WE o] gh=
Ao 2 A IBC B -3lol whE w5 Anl e} AR o] B E A

o]
AR

582 H-dbg o] o Ao mhE CTU @ ol 7| &35l 3 ¥ = g%
a5 sl 34-& e = RHolth

B FE et A= dHE 942 CTU(Coding Tree Unit) T &
w ot F 2353 3E D 7 vk 1 85 £, 64x64 CTU= tHA
CU(Coding Unit) ¥+91 & # =X 2](QT, Quad Tree) -3 2] ool ula} ¥-&5 o
Ho3hE3537t 3 4= Q). o & 5o, &= Aol Y X3k A Ao 3
A mek cuel F a3 RS aE o Ak 89 o9} & AR
¥ = A5, Z 227N (Z-scan)ol &} T 5= AT} M, & 8ol A -2 & A)
CTUONAM th= CTUR 9] A& =M & ofulshr, @A) CTUC o §F
Ra35587F A HEH U CTUR X 8ste] cCU Y2 Fasl/5353 7}
TPE T 2

oluj, CTU| H | ZL7] ¢} CUS] A& A7 = AlA2 gebn e A E, A&
v} 2}u] B M| E (adaptation parameter set), = * I}e}v]E A E A H
= A (sub-picture) 3 6, B} dlt], E}Y 157 dlt], E2tol 2 Fv] 5o 49 @d
Tat 8 A(high level syntax)oll A Al 1 ¥ ¥ = ghol] whel Eekd 4= 9l
Fosl7lol A JdEE g7 58 NS ZHEgE gh2d 2o 215 (Residual) =
¥ 3H(Transform) 2 ¥4} 3}(Quantization) T4 & A% 3 <l E & 5
% 3H(Entropy Coding) & 3to] H&317| 2 AFE 4 o).

o714, A& dtetuE A EE o e I, ofe] B I, o B 15, oY
B, ol 2] &efol 2, o 2] CTU 81, ol 2] CTU ol A Fzxsh= atatnl ¢

AEE o 5 9]



35

WO 2020/004912 PCT/KR2019/007675

[257]

[258]

[259]

[260]

[261]

[262]

[263]

[264]

[265]
[266]

[267]

[268]

[269]

8 SIEPE RS AR G A A A, el 2 Bl 1 el
o CTU ghelel A Faste] B4 4 Qi stehvl 6] AES o3 5 Qe
“ﬂJﬁhﬂﬁﬂﬂﬂ’ﬂbl JEFOl 15, ERel, FL CTU #elo) A A=
02 A4S stehilE AEES Bxstel, 48 stebul e AE W ARE ALEE 5
o]
ok 4 g sheple] A= 9 W A8 8 A, Zetel 2, Bl 1E, Bl B8
CTU ehelo| = A2 th2 43 sl el A 29 288 AL sto) A2 o2
XJ O J].g]_]j]]ﬂ /(ﬂE = 21—261— 2= ohq_
W3, 4 shebul E] A= A8 9 etel 2 B 1R, B, £ CTU
ghelo] Ai= A2 thE A sl e A Ee] AMAE ALgste] A e A
j].g]_u] 1= /q]EE =z 5F 4= gl
3, g shebul ] Al B kol 2 1 B9, S CTU Rl A= A 2 ohe
43 shebul e A= 48AE ALgstel AR e A4S steblE AEES
zlza]- 2= o1q_'
w3, 4 shebu e A2 B O CTU 2helol A= AR o2 43 shebl e
AES] AL Agstel AR b8 4 S shetr|E AES F2% 3 9lvk
47] A B A o] sl ] AE 52 FTlo] 2 g shebul el A= A Al
3 ARE T, D A b B AE A E Ao B S5 43
stebul e A ES A E S A6 A ALg e 5 g
471 BFd 9 shebrE A E £ gt 4 J‘rﬂ‘rﬂlﬂ A E 2 A}l T &
BRE ¥Eoheto], dld 43 et B A E A E Apol] o &-8k= 48 st E
AEE Bl A AL 5= At
471 CTU 2hele] gt ol 43 stetnlE] Al E 28 xto] Bt A B E ¥ 3sto],
GlACEE oy J‘rﬂ‘rﬂlﬂ A E A E AL T8k 45 stebuE A EE CTU

)

W71 S S ol ] el sk Sk ol el Thel @ e 4 5l
7] B A= 9 Wel A sh ol el BHe @k sht ol el BH =

WEE 7 AT AV AE A= I ol M AAA /AT A E
7kA = @ o, skt o] o] CTUE 23 4= Qlth. Hgl, sfufof A H 34
ol = A o] & shu} o] 4Fo] BFU/CTU efl/&efo] 271 3234 = doh

A7 B2 A ol A AALA ALY FElE 7HA] = g olH, st
ol’e] CTUE X388 4= ), 3h el sli} o] 9] CcTU Bfjle & ¥at=
T 3

= =
CTU 32 7H4 5 vt 270 o]/ &

2= 91t} &7 A4, CTU 2}el& s} ol 4ke] CTU 32 3ket 4= 9)
7] Lol 2t = A ol A Bt ol 4ol BFl e ¥ aHek 4 2L, ebel o s



36

WO 2020/004912 PCT/KR2019/007675
ol 42| CTU eh8l-& ¥ 33 = glrh.
[270]
[271] H, Gzt B4l A += Al=9] gholl thall FAsl7t =3 4= 9l o,
ok }E} ul] 7 ¥ S=(QP, Quantlzatlon Parameter)©l] whe} A 3}H #lo] A= 4=
AT 047]7‘1 FALs} w) W= g g HE o e = Q)

off A xko] ¥} UH NAFE AFESHZ] e, 9w :rL{:r'r
Fol b} ulf 7 5= A8 &2 291 cu_qp_delta_enabled_flag 7}

A
—r%l .

EYW 27 AL # A
diff_cu_qp_delta_depth7} A 5= <~
G2t 15E 0] 2ol BHE oS
AT 7 Ak 4 A2, AL 2 18 oA
A Al el wE UH, G2} 155 A7 4
Quantization Group)2| Z7| & A e 4= It} ek, A7 FApst 1352 A7)
S 2 o] Rt v AT A1 Y E = ol
F 12 CTUS| 27]9F FA8 2559 A7 AR E
1352 A7 E el A of ol
3t1]

[272]

A5, FAsE 1Fe] A7) AR
t}. o] 71 A, diff_cu_qp_delta_depth=
AT B AV A, AL & 0BT A7

61—3,:01

JEE ol &3t A3 1E(QG,

[273]

o]
AR
)\
4=

[274]

ke %5}

T

7IHko 2 A H

T
T .

[275]

[276]

diff_cu_qp_deita_depth

64x64 CTU I 7|0f (G2
AxEt 389 37

32x32 CTU 2 7]0f M2
AT 382 37

16x16 CTU 2 710§ G £
okxtst 38937

e4xb4

32x32

16xl6

32x32

isxle

8x8

2
i
2

i6xi6

8x8

3 Bx8

[277]

[278] %

Zrol FApst v 7 o] Ao ks
U EMH = cu_qgp_delta_abs 2 /HE = $2bst v o] &5 e =
cu_qp_delta_sign_flag®] 7+ 2 A EE A1 E 5 ot &3 A7) 11
FALs} wf o) gk HE L AE T Aol R shubE Ake 1F9] A7
A 1.1 diff_cu_qp_delta_depth® ¥ FAlst IF dAZ A add =
A AAfefel g o), 52 A7|7F FAE 258 AV ET A £
e &5l thall Aol 5 apif o] o] st w/pAFEE A 2 E S 5 3
F71 FASE 1F ol EAEHE E5E T Aol stuis ] 2he ka}ﬁr
u 7] = 2} & A ek Zho] FAbs) vl 7l S vk B, kA 1
el EAsk= 55 T 4= dEE T Aol e

1. =2 1= o]’q_}; ‘711 L OO]:X}_Q'
¥} v A sfol FrEw 5 ek

1-83te ol 5 A3} v 7f = ot

oju], 7] zko] FAp2} vl AR =
7&04

F

ATt
[279] 45,

/\E

2~ =
T= °

E



37

WO 2020/004912 PCT/KR2019/007675

(o]

éi

o], =% 23} 175 E F H o % shurt EAlSHA] Z= A S, FasEs )

A H}f’a ol M el s} ui A F F& H A, M H I A, &efol 2~ B

18, 8, CTU ¥, cTU &9 CTU 2kol, cTUS] 49l &l i 2 Aol A
|1d == FAs iNATE 3] SAEHA = T gAkgl

23} vl A A =2 o) 7)) 5} A} & 4= ok w3, g Akl 1

EA = EEE F Hoj% s A l? It w2 FA S o S

>

FAst AR E TR = Ak £ 3, FAS v = 4] Abo] ats
) 7R 2} A7) ol 5 FAEE] v 7H 2 shabate] 2R 2= 9o} wpebA,
71 GASE 1 el A s —s—%; Z Mol x stz FAE MRS
IO F) 2= o)

O TN = 7T A

[280]

[281] EH A AAde wE u, B9 7| 7F A 1F Y AR 2 A5
B &3} 18 o) 53} B2 Z 9 I(coded_block_flag)7t A1 gt obd
A EFo A o] FA ) w7 Al 1d =H E 5 T o 74, Al

2,559 H33 E5 FW17F A2 o] o o‘oroﬂt Zko] FAts}

W 7R RA 7 A TS W ] A g8 A A TE AVIAL A2 dE2 1Y S d T

[283]  ThE dlE, CTU 27| 7} 64x640] a1 A8} “1559] 217] AR
diff_cu_qp_delta_depth=1°]" 32x32 =1 7] 2] &A}3} “1F Wl 16x16 =17] 2]
EFol 477t EA 8= A9, AHA EFo|MrE FAst u A S Al 1" @
T Ao, F2g 1 WY e E5E T Aok sl A = A A
EFo|M Al g " E o] FAst v i A5 Fete] AR o Aok o,

AHA E5& F53t E5 S 7 Al ol ofd AHA E58 v
ATk A7IA, AL A 0D T U

[284] o} & o 2, CTU =7]7} 64x64°]J_ kA 3} 159 AV AR
diff_cu_qp_delta_depth=1°]" 32x32 =1 7] 2] &A}3} “1F Wl 16x16 =17] 2]
EFol 477t EA8EE A9, ni A EFo AT FALE v RS A1 d S
T Ao, F2g 15 WY vE E5E T Ao % sl A= nH A 5o A

[282]

1/

>

NG o] AT A E RS B Aol ALEE 5 ok ol al, n )
£ 255 15 AL AL 0] OB i £59 2 va 4 91,
o] 71 A, Al 22 0 = v}, =Sk o] 7| A, ne 0H. T} & A grol T

[285] ShH A7 R 5E 5 JEH:h I AT (YY) E AR AT (Ch, Cr) & Ho]=
shibe] 5o ek F a3t 55 S 1E A 4 Qv

[286]

[287] % 9aw= 2 Erg el A Ao hE A H2E S U= 5ol

[288] % 9aE FxSHH, G B3 A EHEAEH ORI ¢ }E‘r 139
71 HE AR E B33 5 JTHS901).

[289] o] 7| A, A7) kA3l 1 E o] Aol ek AR = ALY A e T1E 9] Zo)



38

PCT/KR2019/007675

WO 2020/004912

7] A3}

s

AR A7) k23 1E o] Zol AR ALy ekAbE 1

kOl

AR

, ~

;OE

R
A

X %

Fol @A

=l

3 AR 7] %

o

Eu

o] =174

o] ol Azt miiR S A5 5 ATHS902).

o2, 471 FAsE 152l A7

7] &FAsE 1

=
=

I

g H.ol 7]

oy

Eu

]

[e)

[293]

Arskar, 7] A 1] A6l 7] &

A71E

Fo]

=l

AT ol 7] Al 1o A6l 7] &

[e)
A

G AR E RS ATHS903).

o
N

0%

-
il
Hir
o

r}

[296]

17] Al 1ol 2717k

Hir
o

il
Hir
o

°

°

Thare gk

KeN
=

bl 92 ghol |

=

Fl A4 &

=l

FAst vl S 7h

=
=

SRR EERDE

[¢)
o

71 %k
FALs} w A

[300]

[301]
[302]
[303]

)

wol A&

A3} 71

wE
il

A THS11).

o
N

A71A, 71 FAEF 152 A7)
AE, 7] FAE 1o ol AR, AV AR 1%

[304]

)

kOl

AR

, ~

;OE

M
A

X o



39

PCT/KR2019/007675

WO 2020/004912

ﬂ%ﬁﬂl

& ATH(S912).

stol @A) %] FA3)

a-

o] =171l 71

=
H

G AR E S 5 ATHS913).

r}

[310]

s

17] Al 1ol 2717k

=
=

(e]

(e]

Thare 4

[e)

=

SRS @ |

o] A2} v A4

5

[¢)
o

=
=

A &5l FAsE v - ol o

B

i
T

T
T .

}

X2

}7]

AO

[314]

Fel 71 @A)

ks)

3 AR 7] %

}

A
-

=7

9] go] Fatat v E 23

ATHS914). ol ], 7] %AFE} “155-2] 7]

=]

[316]
[317]

o 271
H gy

=
H

g

A

i R A= FAE

ny

St/

<

il

T
T .

22

o] A7]

=
H

= FAE

=h
=

AT,

A~
T

1

<3
=

o E!
o g

T .

=

=

T

2}

],

5

3y
k3

=h
=

=X
s}/

s}/
R

=]

°
23

E

<l

T
T .

Faps} vl 5] S

[¢)
o

ol 7| M, a3l 53}

Zke]

[318]
[319]
[320]
[321]

#e) 2171 24 @A o)
s7loll A k3t 1

Foll A=, A3k 1

o]

ol AVIE AA

=
H

ny

71/

A o &2, F-23}7] ol A

R
FA} 150 A7

HA A7 ek

AU, 24 9] 72l o3

s

A
=

A}g 47

T
T .

ol AV|E AA

=

5} Alo] A 1%

1A g s

5]

&

=

=

r}

o]

A~

HEXEZ O ZRE AdERZY 5531w 3}

o2, o3| =
e AVl AR T Aol shuE Vvt e g sl f1ge] AV E

=
AT,

[322]

ol AV &

o uhet B 1F

el 72

L
vf:—l—/\

o 2, B 5 3} 7] ol A

e

22

[323]



40

WO 2020/004912 PCT/KR2019/007675

[324]  E3H R IR EE A I AA-E V)0l upel A 1Fe] AV E
A4E 4= 9.

[325]  AAVIA, GRSt 1FS FAE u A FTE T AR E 9 E e S 9l
FA3}; 1 el = Aol = sk o449l CU, PU, TU, &5 5o 234 4=t}
upeba, FAFs) 1F W o] Aol E s o] el CU, PU, TU, 552 A 2 53t
AL}t v AR5 E AL 2 QUh ] EES VA" 55 5 9l

[(326] R FASE 1] A1 2ol Aol W, ul g, FE, shel et T Aol
st & o] gste] AAE = 9l

[327]  E&H A 1Fe A7) AR A 1] Zol AR, FAE 1Fe] dol
AHE, FA st 1Fo MA AR, st 15 & AR, ¢St 159 A
AH, FAs 27 R AR F Aol shE ou st = Q) g
OFx2}3) 15 9] &= Ay 447*%3) H] A uLzﬂpﬂA}ﬂﬁi AbzE 651) =9
= 7F2 4= Qo)

[328] VA, B EE ] HEl= o)X ET e Y 237 EF ] HH F Ho =
s S8 Hojx bR Hatd JeE E9ks 4= 9

[320] &, FAFS} 17 A7) AR A 1] Zol AR, FAE 1Fe] dol
AR, FAs 1F WA AR, FAs 15 vE AH, EAs) 15| o
QM FAsl 17 R AR E 23sle] A€ 5 QT

[330] 3 HEEZE oIXEYY3NH EY T Aok stuE Lot Al
9] ]6]— z,: ol

[331] &3 E59] Zole AEEY S o], o|xlEg Q] Zlo], 343 E] 9 2lo] &
X*oiﬁ st =2 Aol & 27) o] o] 3F& o3t = gl

[332]  E3H HEEZ Zlol= o[ Eg 9 Zo] 9 37-& Eg] 9] Zlo] T Aol Lk gt
é% Hoj & 27) o] el 38 o w3t 4= g}, gk HE| Eg] 9] Zlo|=
ol WEZ 9 ZolZ ous = glt} 3 WE| Eg] ] Zlo]= 383 Eg 9
Zlol & ofu| g 4= 9l

[333] A=, EFo] AWE Jujet u AW e E M 5 A= A5, E59
Zol= ArEYQ zolot HE Eg 9 Zlo] T Aok g} =2 Ao % 27)

ol g2l & ouF 4= gt} F, HF 9] Zol= A=EL 9] Zlo], o] F E g 9]
Zlo], 333 Eg] o] Zlo] F Ao & sl & Aok 27] o] o 3 4 Tt

[334] Eo®, B5o Ay Fejnk b = e A5, 259 "ol HAEEY Y
7o) E on g 4= 9l

[335] HEUHE O E, BESol v WE Juiwt 7 5 9= A, 59 Hole
HE|Eg] 9 Zlo] & 9w 3t = Q). &, 859 Zlo|i= o] Eg] 9| Zlo], 33T
Ed 9] Zo] F Ao s} S Hoj & 27 o] 4] F 4= )

[336]

[337]  ol&tell A=, A w7l Bl g A7 Aol sl A F<= gt}

[338]

Fosbrl/FastrloA st i AAsE A48 7 Tt



41

WO 2020/004912 PCT/KR2019/007675

[339]

[340]

[341]

[342]

[343]

[344]

[345]

[346]

[347]

A o 2, B3l = ARG AT DA s A, 2 o] A el o sl A FAbs)
AREE AT 5

U o =2, B dA FAsr 15o FH A 15 E T Ao
SHU R o 53 of| & 2FA)3) vl /) ¥ 4= (predicted quantization parameter) 2}
Zkol )3} vl 7] ¥ 9=(delta quantization parameter) S 7}2FsFo] 9k} &}
WA E AT 7 AT A VA, &b FALE v
HEAEHO B R 53315 o] ofAts w7 o] AR5 ofu[ 3 o= gt

HA, AA| A3} T1F e A3 15 E T Aok sty EASHA B
A5, AA FA S LFol A= AT EAlSHA] 52 1A el sl d el Aks)
159 FAE v A A S 3RS ) oA A ol | f Aol B E st
FALs} g0l ALt wj M E S A} uj )R AR S 5 Sl

-

Egh AA FAst 1w R FAE 1w E T Aok st EAlsHA] g
A5, @A FAE 1Fel A= Y] EAEHA 2 YA ol sl et WAbs)
7o A vl Al BB E38 eA A o)l f Aol s d ek
FA 3 15 FAE WS E o S e vl A o] AR 9 g s
u 7| ¥ 2 AR S = gl

Egh AA FAst 1w R FAE 1w E T Aok st EAlsHA] g
A FAL8} 1ol M= G SAEHA] &= H Aol sl st FAlks)
FA s v R G A AA FAE 1F o] el EASHE EAEs)
FALs} W AN RFE A5 FAS) wj ) o] ALbS 9§ A3}
FEAET 5 Q) olu], = e S0l EAEHA &g A5, A
i QA AL GRS viNAFE o S A w A E SR ALE S
G Ak ol wf, A9 B FE 84T I A, A8 HA, Fefol 2 B T1E,
El, CTU 2}¢1, CTU &, CTU &, CTU F F o & st 4= gt}

AV A, T FA8) T1Fo] EANSHA] FErhiE A AA FAs) T1sEo] #A,
AB A A, Lefol 2, 81 1F, BFY, CTU 2491, CTU &, CTU 4, CTU &
Aol shte] AAo) EAEE A el
gk, Tl s} T1sgo] EASHA @thiE A FH e 1ol A,

&
A

2 O oox
1 S oot ot o
(g 1o o~
o i

=
4

u

& Lo,
=

ek = ok} 18 o] EA)EHH] =)
GAE} g ol B A, B A, Lefol 2, Bl
CTU ¥, CTU 5 Zo] % 37t A= o A

) o 2, #A A %A} 1Fo] I, AH A, ,
#}ol, CTU 3, CTU ¥, CTU & Ao % dtite] 714 AW« kA 3} 18
A @9l o GRS} ul AR, A B = dele] G v S, Sefol &
a9l o] ekxlsl v S Bl 1 @9l o] A vl S EFY w9l 9]
23} w7 =, CTU 2h2l @9 o] kA 3} nf /|l 4= 5= A o] &

M2 ooy o
i

"y :
30,

©



42
WO 2020/004912 PCT/KR2019/007675

AL} ) 7 g =2 ARE-3E S 9l T

[348] OFE d =, AA FAS} LFo] A, AE I A, Lafol 2 B 1w
CTU 2}¢l, CTU &, CTU &, CTU F Ao & shvfo] mpxat 23} 1&
I 9 o] FArs) uj W, A B I 9] o] Faps) uj W, S
Sl o] A v N, B 1 F @ o] Gk wi sl B
AL} w72, CTU ekl @9l o] F21s) w7/ ¥l 5 Ao & shbE
AL} ) 7 g =2 ARE-3E S 9l T

[349]  HEURE o E, AA| FA3} 1Fol JAH, A E FA, Sefol s B TIE B,
CTU 2}¢l, CTU &, CTU €, CTU F Ao % shvfe] 7Hg A A FAkst 15 <1
735, F A o] FAbs; wi A, A ] el o] FAbs) uf e,
ool 22 9o A s v AWM, BFY T1E B9l o] bS] w A g, Bl
el o] Akt v, CTU b1 @9l o] kst w7l = 5 Ao & shv&
ol & At} w7 Alake Y et FALe) ul A H R AFS S S 9l

[350] W UHE o E, AA A3 1wl AMA CTU o] 7H A A A A3 T155<)
¥ R s S S I S e g R e R s S S B St e D R R
ool 22 9o A s v AWM, BFY T1E B9l o] bS] w A g, Bl
el o] Akt v, CTU b1 @9l o] kst w7l = 5 Ao & shv&
ol & At} w7 Alake Y et FALe) ul A H R AFS S S 9l

[351] EUE o2, A A %23} 1 Eo] CTU kel o] 7H4 AWM A =3} 159
¥ R s S S I S e g R e R s S S B St e D R R
ool 22 9o A s v AWM, BFY T1E B9l o] bS] w A g, Bl
el o] Akt v, CTU b1 @9l o] kst w7l = 5 Ao & shv&
ol & At} w7 Alake Y et FALe) ul A H R AFS S S 9l

[352]  HEURE O E, A FA3} 1Fol JAH, AE FA, Sefol 2~ B T B,
CTU 2}¢l, CTU &, CTU &, CTU F Ao % spvfof mpx 4 2t gl 1521 45,
A o] b} wi AN, A H = el o] bt wj A, Sefol
PR RS S R TR R = S e B e el i e [ R e = e B o )
S} w7, CTU ebQl @9l o] AL} w7/l 5 Ao & shE ol 5
FALs) w AW o] AlLbS 9 ek A s} v ) 2 AR S 5 gl

2

o 1

Y oy e

[e)
T,

T

¥ K
o

(RN
s
2 o

A

|

[353]  o7IA, A3 A5 55, 99 T 5 Aok e o e o o

[354]  E3H I8V A = A 2ol wet FA s wi S AA T 4 9l

[355]

[356] A AAdel wE o], FA3} IF el EAlEtE ESE F Aok oty 52
AA FAE 1 T EA ) 1 F o] FA w AR, RS e RS 3 T A
g ol FAE) T1Eo] FAS) wi R i H A, A I A, Sebol ) EFY
1%, 81, CTU 2421, CTU 3, CTU &, CTUCN A Al 29 ¥ 5 = 9 A}3}
A F Aok shE o] Gato] o S AL wi AT E e S U

[357] L odE, dA FA3) aFol A= A GRS 1Ee] FH A IR E T



43

WO 2020/004912 PCT/KR2019/007675
Ao st 2 7RH oS8 s wi A s E o] &3] d 5 At
ARFE 522 5 Ak AA FA 27 g oS FAE T E
ek 38 5 10 WA = 1304 B} Al s <= gkt

[358]

[359] 5102 2 o] A Aol & A A 1Fel e o5 At s)
W ) A 5 ek A HER = Edoltt

[360] 510004, A s 1ol AA = v = H#E AA R ZAE 5 QT
EH E5o] H8E v = e AR A g vk g A A
FashR a3t ¥ H A0 B W9 (minBlklog2size)E LFEFE = QAT o V1A,
HAo 55 @9 MxNe 2 AAE 4 931, M 52 NS 4 44 4 9
A o2, 7] A E5F G 35 AW A9 4x4d 5 9lan, A A Q]
A5 2x29 7 vt H A, R s T AL A e f1 A= (xy)E W ERE
AT 3 curQGWidth 9} curQGHeight:= 242; & A kA1 3) 135-9] 7=
A71(ARD e A& 713D E U 5= 3

[361] =109 (@)°ll A, A= @A FA3) 1EE UrE]r At} =g BOLC 5 Aol %
shup= of| 5 st A5 fishr] f g E5 =2 A E A E e,
E= AA FAS 1 s T1E o YA E vERE = Qv o 7] A,
B&} Co| H1A] T Ao & shitol sl @ebi= FAsE 159 A wi e E

ol gatol dA FAst 1iF 2 AlS FAE AR (predeurQP)E T

AN

[362] A o &2, B2 YX3= (x, y- (1<<min131k10g2size))i et = Aok g Y
A X += (x-(1<minBlklog2size), y) 2 YEFA 5= )

[363] UE dZ, B 9A= (x, y-DE YERE 5= ) .4'&, Co AA= (x-1, )=
et = 9l

[364] <1714, B% CA AR EA Sz FAr} vl == 242 QP_B9F QP_CE
et = 9l

[365] gHH, QP_ Bg‘r QP_C 7 Aol & &1} =& Ao & shuo] FA|4L-S AF&5fed,

AA FAEF 157l S FAE AR T E e U

[366] A o =2, 8t 19] o ¢f Zo], QP_B} QP_C9| H & ol-&3ato] AA| FAe}
159 ]1 FAE AT E RS T 2

[367] 573t 1]

[368] predcurQP=(QP_B+QP_C+1)>1

[369]

[370] % 109] b)ol A, A= d A A 1F S YEFATE 3 B,C,D,E F o=

bz o 5 Aot MRS FESH] HE E5 T2 AE NS Jehi,

iz @A) FAheh 1Ee FH P} 1H 91X E Lhebd 4 9lvh o] 71 A, B,

C.D.ES] 912 5 Mol w shutol shshiz Fahat 1ol FAs) AN S
ol g3to] AAl FAak 15 ol % FA st M AMEE F 1T 4 )



44

WO 2020/004912 PCT/KR2019/007675
[371] A o &2, B9 9X3= (x, y-(1<minBlklog2size)) & e 4= 91T}, 3k €9

[372]

[373]
[374]
[375]
[376
[377

[378
[379

—t e e

[380]

[381]
[382]
[383]
[384
[385

[386
[387

—t e e

2 %)3= (x-(1<minBlklog2size), y) & EF 4= ¢lt}. B3 D] 9 %]3=
(x+(curQGwidth>>1), y-(1<minBlklog2size)) = WEFE 4= It} g Eo] Y X +=
(x-(1<minBlklog2size), y+(curQGheight>1))= W-E}d 4= Sl T}

& o & B A= (x, y-DE YERE 4= o} ek co Y A= (x-1, y) &
HERd 5= vk 3, D] A= (xHeurQGwidth> 1), y-1) & WHERE 5= 21t
T3 EQ A= (x-1, y+(curQGheight>1)) & W eR 4= i o).

1714, B, C, D, E&] Y| Aol EAl3t= Ats) v | 5== 2+ QP_B, QP_C,
QP_D, QP_E= UERd 5= gt}

&9, QP_B, QP_C, QP_D, QP_E % o & 81} 5-& ol & shrfo] A&
ALESte], A Al FALs) T1F 9 o F A ARG E R 5 o)

A o &, 4812 29] of| 9} o], QP_B, QP_C, QP_D, QP_E2| & o] &35}
AA FAEF 1559l oS FAs MNATE F 23 S

(77514 2]

predcurQP=(QP_B+QP_C+QP_D+QP_E+2)>2

5109 ()0l M, A= A A FAE; 152 WERILE 3, B9 C T Aol =
Shubiz o2 BALE v AR R o] A8 B S8 A% 911 E ehyn,
i A FA S RSl T G el 9712 ek A 2l o714,
B}Col 917 5 ol spiholl s whab A5 17| ATl A MRS
o83kl TA FA e gl ol 3 FAs ul WS E fT 5 ol

A o 2, Bo] YA = (x+HcurQGwidth>>1), y-(curQGheight>1)) = YEF ! 4=
AT} S, Co YA = (x-(curQGwidth>>1), y+(curQGheight>1))Z L EF 4=
3)

ol 7] M, Bel Co| §1 Aol EA8h= FA3} v M 2= 22 QP_B2F QP_CE
Herd 5= ol Tk

&, QP_Be} QP_C 5 Aol &= st} 2 Ao & shito] FA|gL-& AR&she,
AA FAEF 157l S FAE AR T E e U

o o &2, 473812 39] o ¢} o], QP_BS} QP_CO| H o5 o] -§ato] A A &3}
159 o5 FAs R TEE RS 5 A

[4=514 3]

predcurQP=(QP_B+QP_C+1)>1

O
O

A
1
=
H

=109 (@)oll M, A= AA FAE}F 152 WERATE B3 BOEC 5 Ao =
shup= of| 5 st A5 fishr] f g E5 =2 A E A E e,
E= @A Al 1] T FAE 1E e 9AE Ve



45

WO 2020/004912 PCT/KR2019/007675

[388]

[389]
[390]
[391]
[392]
[393
[394

[395
[396

—t e e

[397]

[398]
[399]

[400]

[401]

[402]

A o 2, B9 YA+ (x+curQGwidth-(1<«minBlklog2size),
y-(1<minBlklog2size))= WEFE 4= I}, W3k C2o| 914 +=
(x-(1<minBlklog2size), y+curQGheight-(1<«<minBlklog2size)) = LEFH 4= AT},

O£ o2, Bo| YX & (x+curQGwidth-1, y- 1)i et = Aok g Y
A A= (x-1, y+eurQGheight-1) 2 W EF 5= Q)

ol 71 A, B Cof Aol EAlehi= A2} v 711%?% 7}7+ QP_B9} QP_C=
LR = 3l

g, QP Bg]r QP_C 7 Aol & &1} =& Ao & shuo] FA|4L-S AF&5fed,

A FA; L5Fe] o5 At AR E T A

A o 2, 5=5124] 49 of &} o], QP_B2 QP_C2] H = O] gato] A &3}
259 o5 FAst AN TFE T A

[5=SH4 4]

predcurQP=(QP_B+QP_C+1)>1

T 11 Bty o] v E AA oo b2 A FAFs) 1Fol thgk o & kA s}
7/l E et 44 S e EHo o
110 A, AAE) SrEo] AAEHE G #e Ao TAE 49l

2

H 53553} ¥z A4 5 W9l (minBlklog2size)E Y EFE 4= it}
HAro B5 9= MxNeZ AAE = 9, M =S N2 49 454 5 3l
A2, A7 HAY E5 d = A AR A5 4xdd = Az, At *él"i—?_
735 2x2%_‘ T Ut g, RS 1F A T A= (xy)E UERE
AT}, S, curQGwidth®} curQGheighti= 747 A A A3} 1359 712
A7I(d8ah et A2 A7) E YERE 5= T §HE, A= 24 9 CTU 39
7hd A FAsE 15-E ov vk B, A CTU gRelel] 34
Aof i shvhe] CTU 3 o] A A FAbst 158 o e 5 o

r}
Y, E5ol Batd Gl vk Al e FAE S Qlvh 3, A A
ol

L 119 (@)l A, A= A FA3F 15& YERATE 3 B C F Ao =
stubE o & A s vl E frestr] g E5 52 A A E VERT,
= dJA FAsE 1E o A FAE 1E o HAE vEd = vk o 7] A,
B&} Co| H1A] T Ao & shitol sl @ebi= FAsE 159 A wi e E

ol gato] AA| FAs} 179 oS5 FAS uNEFE T 7 A

A o 2, Bo] YA+ (x, y-(1<minBlklog2size)) 2 Y EFH 4= AT}, 5‘55&, ce
A X += (x-(1<minBlklog2size), y) 2 YEFA 5= )

thE o2, B AA= (x, y-DE WEFE 7 Aok 23 Y] f1A = (x-1L, y) &
et = 9l

714, B9 H A= AA st 1Fol S8 A, M E H A, Sefol 2~ B
1%, EFY, CTU 2421, CTU 38, CTU &, CTU 5 A o] &= 3ol A 5t 4=



46

WO 2020/004912 PCT/KR2019/007675
AT,
[403] A ol ®, B Al Ttz FAS} 1ol AVl A el sidetg, e

[404]

[405]

[406
[407
[408
[409

—t e e

[410]

[411]

[412]

[413
[414
[415
[416

—t e e

[417]
[418]

Bo] A0 9] sk vl AEE o5 FAB wl AR 5 Aol ALG A 2
% 9lvh 3, o] A2 FAlshiz sk vl WA= QP_CE thebd 5= 9ok,
olul, QP_CE AHgtol, AA| FABE T1H S o] 5 FAR ANSE FED

A
T 3

A Oﬂi G=o12] 59] oo} Zol, QP_CE o] &3t AA FAs} 2179 o=
FA s AR FE {2 Ak

[_rfﬂ-/\] 5]

predcurQP=QP_C

b2 ol 2, Bol 90 sjetiz Akt 2E ol A7) A ol e,
A el A9 st A /DI A 4 A GRS g

ol A 23l 1F =2 A U (high level)2] FAF3} vl /) 5= 2 o) A 8o

A8 5 Sl o)l BBl 5 5 A A BA B 2] ol A $A e
B 52 A eldel A8 A S QpBR Hehd Q. R4k co
EAleks FA s} ul R QP_CE e £ 9)

Al S R W LB AN A ] B el A
Iz = A kgl e] bl v, A E A a9l o) Pt v W
Zefol 2= wbolo] A} vl )RS Bhel 1 F welo] P} vl RS ekl
el el gl vl M, CTU bl el el gt v 5 Hol v shtE
9] ]61— 2= Ohj-

o), QP_BSt QP_C % ol % sli} - Hof & shite] EAIGLE AHE 3o,
AA) FA 150 oS FAS MARSE §1T 5 9)

A o2, 7512 69 o9} o], QP_Be} QP_Co| H S 01%0}04 A A FAs}
aFe] dE FAR AR E FuT 53

[_rfﬂ-/\] 6]

predcurQP=(QP_B+QP_C+1)>1

R

o
<!
il

——

=
NFI-E

SR, 7teEdE ol g5t | H OWPE} 1*4 ol = FAksk v 7 ’“%

%119 ()l A, A= @Al FAst 255 ek 35 B,C, D, E 5 Aok

st ol S At MRS E f k] 3 55 S22 S 91X E UEhiY,
e AA FA 2w R FA 159 AXE vEbd = 9Tk o 71A, B,

C,D,E9] 914 5 Ao & shito) g dati= FA3) :L%Q FAs} wj A E
o]-gste] AA st 179l o= st ui i =349l

o~ =
T= S—= T A

=
=



47

WO 2020/004912 PCT/KR2019/007675
[419] A o &2, B9 9X3= (x, y-(1<minBlklog2size)) & e 4= 91T}, 3k €9

[420]

[421]

[422]

[423]

[424]

[425
[426
[427
[428

— e e

[429]

[430]

[431
[432
[433
[434

— e e

A A = (x-(1<minBlklog2size), y) & WEF 4= It} ®=38F D] 94 +=
(x+(curQGwidth>>1), y-(1<minBlklog2size)) = WEFE = It EQ] Y]+
(x-(1<minBlklog2size), y+(curQGheight>1))= W-E}d 4= Sl T}

2 o 2, Bo A+ (x,y-HE WERE = ok 13 o] H A= (x-1, y)E
vEbd o= dnh 23, D] A= (xH(eurQGwidth> 1), y-1) = WERE 5= it}
£ B2 914 = (x-1, y+HcurQGheight>1)) 2 YEF 4= 91T},

1714, B, D T Ao % sty 9 A= @A AL 150l &8 T A, A8
A, &etol 2~ b T1E, EFY, CTU #1121, CTU 3, CTU &, CTU & Aol &
shibe] A B = d T

A o=, B,D % A ol% st AR st A3t 1Eol A1 A A
st =, sl B, D F Aol = shvhe] Ao FAst uj A E oS At}
uf 7R -5 Alol] AREEA] g5E o Ut §HH, C9F EQ Y X ell EA) 8=
kA 3) v 7)== 22 QP_C9l QP_EE YrERd 4= gl

olu], QP_C®} QP_E 5 Ao & ah} 52 Ao & shufo] A 4h-S AF&shod,
AA] FALEE 159 ol S A w AR E F 3 5 ATk

A ol =, 2512 79] o9} gol, QP_C2} QP_E&| H & o] &5t A ¥A}3}
79 A5 FAs i E s E RS 5 T

(77512 7]

predcurQP=(QP_C+QP_E+1)>1

Al

—_

A

2l

N

o2 o2, B,D T Ao & shube] f1A] ) sl et FAst 150l A
Hholl sl gt 2, sl 9 B, D & Ao & 3hue] x| 9 e v w &
FashyRsst A dA FASE 159 o)A A3 15 2 49
FA s w2 A skl AFEE = AT o], 3 8lE 5 8} 5 A A A
FAL s} 1559 o] A A S} T1F 52 9] Al e FAbs) v A ¥ 4= QP_BS}
QP_D=E el 4= odt) HEgh, co} E9] 9 X|ol] EA)shi= FAFE} v 7l ¥l 4=
242} QP_CéF QP_E= YER == gt

o], QP_B, QP_C, QP_D, QP_E ¥ A o] & 3}1} &2 Hoj % slvfo] A4k
ALESte], A Al FALs) T1F 9 o F A ARG E R 5 o)

A o 2, 52514 8¢ of| ¢} o], QP_B, QP_C, QP_D, QP_E2| = °] &3}
AA FAEF 1559l oS FAs MNATE F 23 S

(7512 8]

predcurQP=(QP_B+QP_C+QP_D+QP_E+2)>2

i

UHE 2, 7hS g g ol gate] A FAs} el oS FAs v E
fri=® 4 9lrh ol ", QP_B, QP_D ¥ Aol 1= shrte] 7525 QP_C,QP_E ¥
Ao shue] 7k A Bok 2 A 5= 9l



48

WO 2020/004912 PCT/KR2019/007675
[435]
[436] 5119 ()olA, AT A A ¥A8)F 158 YEFITE A= A9 CTU 39| 73
AHA FASE 15 o 7 Aok B, A= CTU &kl 2384 4o %
shue] CTU o] 7H A HA FA3}; 1355 Ve 5= Ak B, A= &4 9
Zafol 29 7 AMA FAs) 1, A A H I A 9 7P g A H A FA3)
15, A B 15 ThE AHA FAEsE 1, A8 e B o] 7 A A
FAE 15 F Aok stuE v d 4 9
[437] E3H B C F Ao & stk ol 5 daks) HH NHFE Fesh] A% &5
2 BE AR E VERY, B A A 159 T FASE 159
AXE vrEL 5= AT o] 7] A, Bel €O 9 A 5 A of it shrtol] sl Dl A3t
159 FAE v iR E ol &sto] AA| FAst 1w oS FAbE)
A5 F 5T Qo)
[438] A o &2, B9 9X3= (x, y-(1<minBlklog2size)) & e 4= 91T}, 3k €9
A X += (x-(1<minBlklog2size), y) 2 YEFA 5= )
[439] & dE,BY HA= x, y-HE YEFE 5 ) ‘I%&, Cof A= (x-1, )=
et = 9l
[440] 7] M, C9 H A= QA FALSE Lol S5 I, A H I A, ool 4 B
715, BFY, CTU 2441, CTU &, CTU &, CTU % Ao &= shvte] A 7hed 4=
o]
[441] A o =2, o YA 3 ﬂﬁh FA s} 150 A7 A el el ek e E,
co 91 9] FAs} v AAFE ol 5 kx}@r U 7 = {5 Aol AMREHA] S
T Atk g, B Y x|l EA)eh= FAbs) vl iR = QP_BE HHERE =l T
[442] olu], QP_BE AL-gato], AA| A3t 159 o5 FAs wiHTE f e
T A
[443] &) oﬂi, 812 99 o &} o], QP_BE o] &35t AA FAs} 179 o=
FA} 3} wj RS F s 5= o)
[444] [573H2] 9]
[445] predcurQP=QP_B
[446]
[447] & d 2, Co HAl etz FAE; 1ol AV A Wl s et e R,
d cel HAe FA s v SE ool oA A AA FAE 1F e
ol A A3} 1F F-2 A9 wlE e FALs) wi R A ek AFE S 5
oluf, 5 sl/E 5 3} =AM A AA FAE 179 ol YAg 1 52
A9l wlE o] Fats) HM%?% QP_C= vepd 4= gl}. g Bo] 9|49
EA 8= A 7 a2 3= QP_BE UER 5= 3l
[448] o|], QP_B%} QP_C % Ao &= s} =2 2jof i o}UrA A S AFESA,

[449]

A FAs 15 A5 FAs MANTE FED 5 9
o ol z, 8141 102] s} 2ol QP BS} QP Cel F & ol S5kl A A3}



WO 2020/004912 PCT/KR2019/007675

[450
[451
[452
[453

[454]
[455]

[456]

[457]

[458]

[459]

[460]

[461]

[462
[463
[464
[465

—t e e e

[466]

e S FAB RS £ S A,
[/\tﬂ/\] 10]

predcurQP=(QP_B+QP_C+1)>1

UE o &2, 7153 S o]-gsto] A A FAst 179 o= %A wj TS
FET 4 3t old, QP_CY 7FE A E QP_BO| 7hE A K} 2 A A A4e

o]
AR

119 (el A, Az A FA3} 252 YERLE 23 B9 C 5 Aol =
shup= of| 5 st A5 fishr] f g E5 =2 A E A E e,
iz A A 1o A 1 A AE WERE 9 Sl o 7] A,
B2} Co| A 5 Aol &k stitol] s Dotz dAkst 159 s miE S E

ol-gste] AA YAst 179 o= FAS AR FE F RS S 3

A o 2, B9 YA+ (x+curQGwidth-(1<«minBlklog2size),
y-(1<minBlklog2size))= WEFE 4= I}, W3k C2o| 914 +=
(x-(1<minBlklog2size), y+curQGheight-(1 «minBlklog2size)) = W EF 5= Q)

O£ o2, Bo| YX & (x+curQGwidth-1, y- 1)i et = Aok g Y
A A= (x-1, y+eurQGheight-1) 2 W EF 5= Q)

oA 7|, Co A= AA FA3} 150 S8 “—’%74, ME A, &efol 2~ B
1%, BFY, CTU 2421, CTU &, CTU &, CTU 5 A o] = shvte] A 5 &=

o]
AR

A o2, Cof f Aol fﬂ]ﬂrﬁ}b Ok }§} 1) /\01—7] A7) o) gﬂ%g}g , EH%L

4= 9t} g3, Bo] 91 ] Hs}b Ok 2} 3} uﬂ7ﬂﬂi = QP BE L}E}w Si=8
oldl, QP_BE AH-E-38te], @A A2} TLF o] ol 5 FAs v E 5T
T AU

A Oﬂfﬁ G812 119] o 9} #o], QP_BE o] -&3&to] A A FAts}t 159 o=
A A FE F 2T 5 9

[_rfﬂ-/\] 11]

predcurQP=QP_B

_1

o o2, Cof X0l "3t FAtst 1Fol 4] A el sfgetee,
S col X1 FAs} w NN FE R B3R5 A A AR SR 1E
o) FASE 1F F 39 dlde] g wp RS A she] AbE T S

ol ¥ & sk e st A A AA FAst 1F el ol FAS 1F T
91 el o] Fatg) uH7H A4 QP_CE trEbd 4 gtk &, B 91 Ao
EAEH: FAhs} /iR 5 QP_BE WrEH 5 9
o], QP_BSF QP_C F Aol s} S Ao]s: shpel BAE AHEshol,



50

WO 2020/004912 PCT/KR2019/007675

[467]
[468
[469

[470

|
|
|
[471]

[472]
[473]

[474]

[475]
[476]

[477]

[478]

[479]

A FAhsh 15O % P AR E F S
o o 2, 52514 12] olls} o], QP Bt QP_Cl W& ol g3to] Al YAl
T AF P M ANSE FED 5 k.

(24 12)
predcurQP=(QP_B+QP_C+1)>1

& &, 7t S ol &sto] A st 15 oS A vy E
F5g ol olul, QP_CYl 7HEX & QP_BY 7hEX B} 2 A A 5

o]
AR

= g o] o A ool wE AA FAbs; 1ol B ¢
v 7P A5 ek A& U ERY = molt

12004, FAs ol AAEE Gl w2 Ao R BAE
Egh 5o B W=t AXe® gAjE 4 o) w3k g A
1353}/ 58} ¥ = H 49 55 @9l (minBlklog2size) S WHEFE 4= gt} o
Haro E5 @9l MxNOE A9 5 913, M S N2 49 4 A
A2, A7 Hr 55 @ 3= AR A9 4xd4d 5= daz, A ap AR
A9-2x2 5 ATt ek, FAkE 1 A A AR = (xy)E YERE
AT T3 curQGwidthe} curQGheights= 242} & A %23} 1879 712
A7iARD e A2 A7](FEeE HERE =

A
o2
By
)

5129 (@)°l14, A= @A FA8E 155 eI 23, B,C, D, E 5 Aol 5
stubE o & FAst w7l E ] g £ 52 AE A E YERT
E= dA FAsE 1E FH A 159 AR E e otk o] 714, B,
C,D,E9 YA & Ao & stutel s et bt 159 &

ol g5te] A A U3} T1F 2] o F YRS v RFE F T
AA FA8) 15 A= 1A FEE 7HE Ao o, A e
A5} TLFol A ol & RS wl A E et WA I F A sk A B g
gej o] Fas) 1Fo A oS FAS MR TE RS 5 QT

A o &2, B9 9X3= (x, y-(1<minBlklog2size)) & e 4= 91T}, 3k €9
A A = (x-(1<minBlklog2size), y) & WEF 4= It} ®=38F D] 94 +=
(x+(curQGwidth>>1), y-(1<minBlklog2size)) = WEFE 4= It} g Eo] Y X +=
(x-(1<minBlklog2size), y+(curQGheight>1))= W-E}d 4= Sl T}

U2 o2, B FA= (x, y-DE YEFE = ok e o] AIA & (x-1, y)&E
el 9= dok 3 DOl Y A= (x+(curQGwidths> 1), y-1) & LFEFE 5= gt}
£ B2 914 = (x-1, y+HcurQGheight>1)) 2 YEF 4= 91T},

o]714, B, C, D, EQ] Y Aol EA8F= A3} v ¥ 4== 22 QP_B, QP_C,
QP_D, QP_E& e o= Qi)

S~



51

WO 2020/004912 PCT/KR2019/007675

[480]
[481]
[482
[483

[484

|
|
|
[485]

[486]

[487]
[488]
[489]
[490
[491

[492
[493

— e e

H, QP_B, QP_C, QP_D, QP_E % Ao it a}v} 52 Ao & shito] FA|4h&
aﬂaﬂMWQJ«AﬂZ%nﬂﬂm A58 fES 5 9
o ol 2, 47514 139] o9} o], QP_B, QP_C, QP_D, QP_E®| & Ol &5}o]
FAS 15 oS FAF I ARTE f 55 Y
[_rfﬂ-/\] 13]
predcurQP=(QP_B+QP_C+QP_D+QP_E+2)>2

}

e
:INL,m—zol:or

=129 (b)oll M, A= A A FAE}F 152 WERATE B3 BOEC 5 Aol =
stubE o & A s vl E frestr] g E5 52 A A E VERT,
E= dA FAsE 1Eo R FAs 159 A E vERd = Sk of 7] A,
B&} Co| H1A] T Ao & shitol sl @ebi= FAsE 159 A wi e E

ol gato] A FAz}; 179 o5 FAE uiNRFE 2T 5 Ak E3,
AA FA3} 15 A= B3 JEE RE = vk o), A o
FAs; 1Fel A oS G R E ke WA e E%‘ﬁbﬂ H| Ay
Auejo] G} Lol oS FAs MiAAFE F e

H AN Fe o] FAbs}t 15l A 7FE /= Al e =7]9) 7138}04 o %
SFALs) w AWM S FET 59

o o &, B Y= (x+(BQGw1dth>>1) y-(BQGheights1)) & Yeb 5= )
Ccol Y A= (x-(CQGwidth>>1), y+(CQGheight>1)& W EF 5= it} o 7] A,
XQGwidth®} XQGheight= @A 243} 159 =9 2bs) 159 712 =A7]¢)
AR 2715 e = vt o d &2, Be YA FA3) 159 7R A7) 9
A& A7), X5 BE 4 0}04 BQGwidth®} BQGheight® W EF 5= gl T}, B &
Co| AA o] Az}t 15 7HE AV AR A7]+=, XE CE thA 5H
CQGwidth®} CQGheight = W EF 5= Q)

o] 7] A, Be} Col YAl EA)sh= okx}ﬁ} ul 7| == 722 QP_B9} QP_CE
LeR 4= 2l

>/
xo, ©
o
l‘(
f

ﬁuHxBﬂQPCZﬂ 5 3t £ HofE shte BAhS ALE s,
A B 1FO o % B RS E FR S S ek,

o o=, 5812 149] ol 9} o], QP_BSE QP_CS| FTL o 3kel &) Y3}
I oS A RS E RS 5 Q)

[75H4] 14]

predcurQP=(QP_B+QP_C+1)>1

5129 ()0l AM, A= A FAst 152 yEbiY B35 B,C,D,E,F ¥
Ao & shhiz ol Z PAS AN 5 FESY] A BE ZL NS AHF
e, s F ) st 1Ee) T e 1Ee) 92 E vebd & glo,
°|7]4, B, C. D, E, Fl 917 % Mol shibel s gshiz st 159 Atal

u AR 55 ol B3kel @Al FAket 1Fe) o F P A REE fET 4



52

WO 2020/004912 PCT/KR2019/007675
ol
A
[494] A o 2, B9 ¥ X+ (x-(1<minBlklog2size),

[495]

[496]

[497]

[498]

[499]

[500
[501
[502
[503

— e e

[504]

y+curQGheight-(1<«<minBlklog2size)) = WEF 4= 1T}, T8, Co| A=
(x+curQGwidth-(1<«<minBlklog2size), y- (1<<m1nB1k10g231ze))?-_ e 4= ¢l

3 DO YA = (x+curQGwidth, y-(1<«<minBlklog2size))= WEFE 4= IT} & 5&,
E9] 9?1 %] = (x-(1<minBlklog2size), y+curQGheight) = W EFE 4= Q1 T}, & 5&, F2
A X += (x-(1<minBlklog2size), y-(1<«<minBlklog2size)) = YEF 4= 9}

2 o2 B Y A]+= (x- 1,y+curQGhelght DHE e 4= 3l ‘Iqh ce
A= (x+curQGwidth-1, y-1)Z YER 4= It} B8k D] $ X &=
(x+curQGwidth, y-1)= e 4= I}, g E«] A= (x-1, y+curQGheight) 2
Lhebd = Qlnh g Fol 91X += (X-l, y-DE e 5= gl

714, B, C, D, E, F& $1 X o] &A|3t= FAs} v 7§ A == 22 QP_B, QP_C,
QP_D, QP_E, QP_F= el 5= 3]

33, QP_B, QP_C, QP_D, QPEQP F 5 o] % N/ &-& 2 of
A S ALEBto, AA FAst 1wl o5 A i T E
UTE AV, NS G AT 5 Ut

EH 7] N7 ol £33 = Fxst v = A Aol oM A E
ATk A7IAM, A7 5 A= REESIE oA, 5 A Eel s
Fostref vl V[ AA-E D 7 Aok g AV 548 £4 = B,
C,D,E, F¢ =44 5= 9}

A o &, 42812 159] o 9} 7o), QP_B, QP_C, QP_D, QP_E, QP_F & %ol
270 9] S A4k QP_BL} QP_C9| H & o] -&3to] A A A 1F 9] o=
FAE AT E RS T 2

[_rfﬂ-/\] 15]

predcurQP=(QP_B+QP_C+1)>1

=129 (oA, A= dA A TS :
Stz ol S FAE ARG E F ] A &5 58 S A E HERY,
T A FAe am el - FAke el A E e e e o)A,
A FAs} 1ol HA, AH A A, Sebol 2, BHd T1iE, B, CTU 249l CTU
Y, CTU &, CTU = Aol & shvfel 7hg I Al FAL3t 115 i 45 dd
BA o] EA }t %W}E}:l 1 4%, B, Col f1A]ol = FAMs T10]
EASA BE o, @A FArs}t 139 ol S FAE AR E A
drd et 84 W Xdélﬂ e AR A SAEE VI A A e
L&A AL 7 49wl FAE v T Ao s o n
3

A7, &9 Al A 8= HA, B A, Geol 2 B T4 B,
CTU €<l CTU &, CTU &, CTU % Aol & shbd 5= 3l

¢ o
e
o
- H
ok
o
0
ol
a2
2
bt

14
)



WO 2020/004912 PCT/KR2019/007675

[505] 91 el &, ol M o] A% FAak vl M2 ghol picQPl ), @A) P}
189 o5 FAS AR E 5514 169] o9} go] FET

[506] [<7214] 16]

[507] predcurQP=picQP

[508]

[509] TR e, Zrekol ol Mo A% H P} AN ghol sliceQP ), A
FAst 1] o5 FAB AN SE 2 179] ol 9} o] FEH 5 3

[510] [<=3H4 17]

[511] predcurQP=sliceQP

[512]

[513] o0& d=2, gd 2ol e AEH FAE v i # e kol tilegroupQP A
A FAs} T15E 2] ol 5 FAE w7 E 52814 189 o ¢f o] T 4
o]

[514] [—rﬂ” 18]

[515] predcurQP=tilegroupQP

[516]

[517] L uE o2, Btdol M o] Asg At vl 7 5= ghol tileQP Y W, & A
GRS} 2150 oS St TR E oA 199] oo} o] {T 4 At

[518] [<73F4 19]

[519] predcurQP=tileQP

[520]

[521] g ol i vhE A ol whE AR FAbs; Z1igel th gk ol S Ak}

- =

AR E F- 58k g2 WER = o)t

[522] %1304, A T1gol ARz dE wS Ad R FAE QT
ERh E5ol ¥ del= b Ao ® A 5 vk 8 A A

158}/ 58} ¥ = H 49 55 @9l (minBlklog2size)S WHEFIITE o 7] A,

o E5 9= MxNe® AAE 5= JlaL, M 5& N2 o A4

9] Oﬂfﬁ ALy]_zJ/\g]Eip}%:_AEHHo]ﬁ 4x4‘?:_]3|:°}J_ }\ﬂx].

B 2x2d = At dh A, FAE) T1E ALl A A A= (xy)E WERE

AT}, S, curQGwidth®} curQGheighti= 747 A A A3} 1359 712

A71ARD ek Al 2 A7 oDE HERE o= 3l

A
2
3

e 8

ML 32

[523]

[524] %139 ()0l A, A dA YA 15 ,
Aol stz o F A w A E f6t] f B S A4S AAE
e, = A A FAeE o] R FAk e 2
o171/, B, C, D, E, F2| #|#] 5 A ofL gtrfo] s ds

AT E o] &t AA FAS; LFe] o5 At AR E F RS
ol
P



54

WO 2020/004912 PCT/KR2019/007675

[525]

[526]

[527]

[528]

[529]

[530]

[531
[532
[533
[534

— e e

[535]

[536]

A o 2, B9 ¥ X+ (x-(1<minBlklog2size),
y+curQGheight-(1<«<minBlklog2size)) = WEF 4= 1T}, T8, Co| A=
(x+curQGwidth-(1<«<minBlklog2size), y-(1<minBlklog2size))Z LEFH 4= AT},
3 DO A A= (x+curQGwidth, y-(1<«<minBlklog2size)) = WEFE 4= I T}, g
E9] #1 %] = (x-(1<minBlklog2size), y+curQGheight) = WEFE 4= 1T}, 31, Fo
A X += (x-(1<minBlklog2size), y-(1<«<minBlklog2size)) = YEF 4= Q1 T},

& o & Bo Y A= (x-1, y+eurQGheight-1) & W e = glt}. FE3H €2
A A= (x+curQGwidth-1, y-1) 2 YEFA 4= 1t} ek D] Y X +=
(x+curQGwidth, y-1)& YEFd 4= it} 3k EQ] 9 2] = (x-1, y+curQGheight) &
Hebd 5= vk 23k Fo| Y A= (x-1, y-DE Y 5= gl

1714, B, E, F & Ao & sl o] 9 x| = A A A3} 1Fo] &3 H A, A B
A, &etol 2, ek 715, BFY, CTU #4¢1, CTU &, CTU &, CTU & Ao &=
shibe] A B = d T

A o|E,B,E, F % 2o % sto] 91Xl sl et kst 1wl 471 A A
Hhol] s @st s, sl B, E, F 5 Aol & st 9% 9] s} mj /& o=
FAL s} w7 5 Al o)l AREeEA] e 7 YAtk g, CoF DO $1 Ao
SA S FAS Wi A= 47 QP_Ce QP_DE YER 4= gt

ol], QP_C%} QP_D % A o] & op} =& Ao &t st} o] FA|gh-& AF&-sfed,
AA] FALEE 159 ol S A w AR E F 3 5 ATk

A of| &, 2512 209 o &} o], QP_Ce} QP_DO| Ht & o] -&3to] A A A3}
79 A5 FAs i E s E RS 5 T

[573H2] 20]

predcurQP=(QP_C+QP_D+1)>1

{t

O

o

th2 o &, B,E, F & Ao & shvho] 91 Aol el Gt Gt 1370l 471 A
Hhell sl el =, el B, E, F 5 4 o] & stufo] 9 4] o] a3} w7+
FashRsst oA A AA FA8E 159 o)A SR st 1F 2 A HEe
FAL s} v A= o A sl e] AR 7 AT ol w), F s S3) A A FA)
2L} 1F0] o) A YA e 1F S 4] wlE el ¥kAkE) v s ¥ 9= QP_B,
QP_E, QP_F= Yerd 4= glt}. TEgH CeF DO Y Aol EAlsh= FAls)

v = ZH2E QP_CF QP_DE VERE 4= gt

3, QP_B, QP_C,QP_D, QP E, QP F 5 o= N7/ &2 Aol
FTAE AFgste], AAl FASE T1F 9 o S FAS m AR E RS
AT AZA, NS o A4 5= S

5 AV N7 ol 235 = A3t i A= 54 el oM 28E
ULE AVIA, A7 EA oM FashRastE oA, 54 A5l ts)
Fo37|e} HErlolM 7| AA-E &MY 7 Ak = 4
C,D,E, F& &A1Y 4 9t



55
WO 2020/004912 PCT/KR2019/007675

[537] A of 2, 423812] 212] o 9} o], QP_B, QP_C, QP_D,QP_E, QP _F % & o &
2702l A4k QP_B2} QP_C2] H & o] &3to] A A U3 152 o F

FAst AR E fmT 5 3

[538] (784 21]

[539] predcurQP=(QP_B+QP_C+1)>1

[540]

[541] & d=E, 7FsHEES ol &8t AA A3 179 o= A A E
5% = Atk ol W, QP_B, QP_E, QP_F ¥ % o] = s}1te] 7F52] 5 QP_C,
QP_D % 2o & stifo] 7t Bt AA A8 = 9l

[542]

[543] %= 139 (0ol A, AT A FA} 2F& ek £3,B,C,D,EF%

Aok s}z ol 5 A v AR5 F S| Y E5 S22 S AAE
UEb Y, = J A A 159 T FAEE 1o A E Ve S 9
714, B, C,D,E, F& ¥A] & Ao & aprtol] e dah= Akt 159 Ookx}ﬁr
W A5 o] Goto] AA| FAbs 179 oS FAS T E RS T
o]

[544] A o 2, B9 ¥ X+ (x-(1<minBlklog2size),
y+curQGheight-(1<«<minBlklog2size)) = WEF 4= 1T}, T8, Co| A=
(x+curQGwidth-(1<«<minBlklog2size), y- (1<<m1nB1k10g231ze))?-_ e 4= Qi)
3 DO A A= (x+curQGwidth, y-(1<«<minBlklog2size)) = WEFE 4= I T}, g
E9] 9?1 %] = (x-(1<minBlklog2size), y+curQGheight) = W EFE 4= Q1 T}, & 5&, F2
A X += (x-(1<minBlklog2size), y-(1<«<minBlklog2size)) = WEFE 4~ 9]

[545] o2 o 2, B 9 A= (x- 1,y+curQGhelght DE e = 9l .Eq}, Cce
A= (x+curQGwidth-1, y-1)Z YER 4= It} B8k D] $ X &=
(x+curQGwidth, y-1)2 YEb 4~ 91T}, =8t E«] A= (x-1, y+curQGheight) 2
et = Qo) =gk ROl 9 A= (xl,yl)iL}E}Efﬁg}

[546] o17|M,C,D,F % Aol &= ahvto] 9= @A) FAst 1*01 kL P N =
oA, &etol &, BHY 11, BFY, CTU 91, CTU 3, CTU ¥, CTU F Hol =
shibe] A B 5 2

[547] d =, CD,FT 4 53}‘/}9] Aol e st FAbEt 150l ] A
Hholl s det =, 39 C, D, F 5 Ao & afvto] 91X 9] ¢kats) uj b 4E o=
FA s} wf N 5 Al o)l AREeEA] s 7 Atk g, BeF ES] #1 ] o
SA S FAS WA= 42 QP_B9F QP_EE YR 57 §)

[548] olml, QP_B¢} QP_E T A o] &= st} =& 2o & st o] B %}% AF-g-3to],
AA Gt 157l S FAS AR TE e T Y

(549] e, 5514 2260 9 ol, QP_Bo QP_ES] B2 ol &3kel @4 %3}
159 oS5 FAst R TEE RS T

[550] [<73H4] 22]



56

WO 2020/004912 PCT/KR2019/007675

[551]
[552]
[553]

[554]

[555]

[556]

[557
[558
[559
[560

— e e

[561]
[562]

[563]

predcurQP=(QP_B+QP_E+1)>1

UE o2, C,D,F 5 Aol shute] 4]l &l st ?%}1%—01 &7 A
groll s st =, sl C, D, F 5 4ol & shrbe] 91X of FAts} w72
Fashrest oM G AA FARE 255 o)Al A 25 52 9 wEe
G} v R 2 A skl ARE R = Lt ol ], 23 E T 3} 5 A
FAsE 1] ol FAsE 1E 52 3 ‘v’ﬂ‘ﬂ*ew FAL3} vl R = QP_C,
QP_D, QP_F= el = it} i3, BoF E9| A A]ol] EA) 8= oF A3}
w7 4= 277 QP_B<F QP_EE e 4= 9]

33, QP_B, QP_C,QP_D,QP_E,QP_F % 4 EN7H < 4o
SAGLE AHgste], Al FAEF 1559 o S FAs v R E
ATE AA7IA, N2 &l A 4= o

S, VI Nl 23E = A s v g 5 g
A o171M, &7 54 &A= FashEastd oA, 54 9 ‘1%011 ﬂ%éﬂ
Fogbrlel HashrloM 74 ©d o ok 3, % =
C,D,E, F9] <54 5= 9t}

A o=, 7312 239 o &} o], QP_B, QP_C, QP_D, QP_E, QP_F % % o] &=
471} B A 421 QP_B, QP_C, QP_D, QP_E9] = o[ 8-35t A A FA5}
1] oS A i E F 2 3

[_rfﬂ-/\] 23]

predcurQP=(QP_B+QP_C+QP_D+QP_E+2)>2

o
M
X,
2
AQ
::‘
X

b3

o

U2 o2, 7t E g ol 835to] A A G T1F o] oS Akt v H S E
F 58 it} o), QP_C, QP_D, QP_F = %l o] & &ti}o] 71=%] & QP_B,
QP_E T Ao % sl}9] 7ha x| B} 214 A5 4= 3)

5139 (@0 M, A= @A A} 1S WERAE 23, B,C,D,E,F 5
Aok s}z ol 5 A v AR5 F S| Y E5 S22 S AAE
et == A A FAEsE 1Eo A FA e 1E o AR E v o ok
%714, B, C,D,E, F& ¥A] & Ao & sprtol e dah= Akt 159 4
W A5 o] Goto] AA| FAbs 179 oS FAS T E RS T
UTE B A FAS 1E A B AW JElE 7R S 3 Y
o] s} TLFol A oS At wi A E sk A

A o] ast gl oS At i TE e

A o 2, B9 ¥ X+ (x-(1<minBlklog2size),
y+curQGheight-(1<«<minBlklog2size)) = WEF 4= 1T}, T8, Co| A=
(x+curQGwidth-(1<«<minBlklog2size), y- (1<<m1nB1k10g231ze))?-_ e 4= Qi)
3 DO A A= (x+curQGwidth, y-(1<«<minBlklog2size)) = WEFE 4= I T}, g



57

WO 2020/004912 PCT/KR2019/007675

[564]

[565]

[566]

[567]

[568]

[569
[570
[571
[572

— d e

[573]

[574]

[575]

[576]

E9] #1 %] = (x-(1<minBlklog2size), y+curQGheight) = WEFE 4= 1T}, 31, Fo
A X += (x-(1<minBlklog2size), y-(1<«<minBlklog2size)) = YEF 4= Q1 T},

o} o &, B] 91A]5= (x-1, y+curQGheight-1) & W R 4= 9T}, FE 8, €9
A= (x+eurQGwidth-1, y-1) 2 WERE 4= Qlvh. B3, D] ¢4 +=
(x+curQGwidth, y-1)= WER 5= Qv gk E<] 9125 (x-1, y+curQGheight) &
LER = QAo 8 FO A= (x-1, y-1D) 2 HWERE 5= QU

o714, B9l 1A= AA FAE 150l £ AR, HH A, Sefol B
“15, BFY, CTU 2421, CTU &), CTU &, CTU 5 A of &= shite] A A vrd 4
A

o ol 2, E9] f1A] 0l off F8h= %
E<] f1 2] 9] FA st v /4= E o
 oAth. 38, B, C, D, Fe 914 &
QP_C, QP_D, QP_F= tERdl 4= 3lt},

°]m, QP_B, QP_C, QP_D, QP_F & # 0] a1} 5 Ho] L shrte] SA 4k
ARG ko], Al FALsE T1E ] o S FAE MR FE 22 S Tk

A o &2, 2514 249 o ¢F o], QP_B, QP_C, QP_D, QP_F2| {4 & o] &3}
A A} 1] ol S FAst v E F e

(814 24]

predcurQP=(QP_B+QP_C+QP_D+QP_F+2)>2

F213} 1550 A7) A A vl slld sl =z, S|
= A v A E s 75 A
Ak G iR 5= 242 QP_B,

NN

e o2, Bl 91X o] A Fakiz At 1gol 7] A el AFetna,
1 Bl 91X <] FA B RS R BB &5} A AA B 1R
o1 FA3} 1 T e WMol st AR SR Al g 5

Qe ol ), P& 3} 2 58k 524 4 @A FAB TF o)A FAT 1§ FL
#9] el Fabsl vl ¥4 QP_ER vebd 4 9Tk '3 B.C, D, F]
9170l &4 5h= Fha} vl |4z 212 QP_B, QP_C, QP_D, QP_F 1hehd

A
T At

gHH, QP_B, QP_C,QP_D, QP_E, QP_F % Ao = N7l 52 4 of & N7Jj ¢
Agke Abgstel, AR Fast 1759 oS FAs AR EE T
th o7 A, N2 o] A< 4= v

S, A7 N7oll 335 = kst v = 54 Aol oleiM A= 5=
ATh A7IA, 37 54 ¢xE FEshEsstE &AM, 54 X5 e
Fostrlel HEslrloA 74| &AL g Ak 13, V] 54 £4E B,
C,D,E Fo oA 5= St

A o &, 52812 259] o 9} gFo], QP_B, QP_C, QP_D, QP_E, QP_F % ol %
4711 ] A%<l QP_B, QP_C, QP_D, QP_E<] & o] &3] AA| 4A}s}
a5 o5 FAs viAEFE F 5

(484 25)

30 of



58

WO 2020/004912 PCT/KR2019/007675

[577]
[578]
[579]

[580]
[581]

[582]

[583]

[584]

[585]

[586]

[587]

predcurQP=(QP_B+QP_C+QP_D+QP_E+2)>2

o A2, 7k g o] §ato] AA FAst 159 oS A wiAsE
=g 4= qle} o, QP_EQ] 75X E QP_B, QP_C, QP_D, QP_F ¥ %o %
shute] 7t Hoh 2 A A4 o o

olstol| M=, Y8t 1 F o A7) AR L/EE o] YAt v H e AR E
TS 3h 5 3} Sfs= w Aol thsi A =k
a3l A s} 152 A7) Rl A dER Tiﬁ‘r% T At
o] 714, 9Fx}3} 15 o] A7) A= v v] o wtabu] e A E(VPS), A H
ahebm B A E(SPS), 43 It Bl Al E(APS), I A IHebn| E *ﬂE(PPS) A HE
A 8], Eefol & &Y, B 1% s, Y &lTl, CTU 24<1, CTU &, CTU
A CTU R, & L2 a9z dERY R33lE o] H{EAEH | £3ke 4=

e
2,
fr
b
[\®]
1o
2
Iy
b
o
o2

A3k 15l 2718 SAeh 2ol 1ol WA,
bubs ol gatel, ko] et v A
718 AERI) L5 8% ek ¥ 21 B3
|t o 7 A w = xho] 2kx)3)

o 8% 2718 el 9 dolth o}7)A,
ue] o BE 2] 40} 1R

ot
=
ol
Ao
M
i
o\
o2
2
kr
Ot

B [ o
I
o
P‘L
Ir
e
A
ol
rlo
o ml
ot
o [

-
L

=)
=
(E
i
mtm
>
I
iy
ot o
Ot
rlr
:
H
C
O ru
AN

W
N
o}.i o

i
lo,
=)
i
B
x2
)

ot i
-

i
)

0,
>
ot
2
L
(%
b
fu
>

(i

ol
-

T2 o2, A E) 179 A7 5 54 &, FH 5 Aok sty E

ol-g3le], YAt 1F ] AV ARE JdEZY H 533 4 9l

537 o| A RS T1F2] A7) Rl disiA AERY J5 385 4 o
o714, %A} 2Fo] A7] AR =Y e E A E(VPS), A H A
vtebu] e A E(SPS), A& dhehn| B A E(APS), I # Il B A E(PPS), A E
A Ful, Eefol 2~ &, 5§ 1% &Y, B &Y, CTU 4¢l, CTU 3, CTU
A, CTU S, 2 E5 A2 HEAEH ORI dE=ZY H531d 7
o]

A o=, 3 29F o] YAt 1F o AV E S-S zlo], dol, A, vl g,

sFek 5= Utk o] 71 A, Zho
Azt v A FE A 9 52 E = A T A7
AEE o 4 3l
T2 o 2, A3} :L*A A7E

olgatel, PAT 1ol A7) AR E AERY BERG 5 9ok



59

WO 2020/004912 PCT/KR2019/007675
[588] [3%2]
BB IEO] | i mor A
3 71= BRG] J?( ‘2} '{%_igah. ‘qé% : Afavatax element) 201 | : : solnp
m e |ogEE ey ; :
CTU Z10]9 A3 O & #H0f Aol AR 2 2jT)
‘a1 A of ch,
=2 T Al
Zi0] diff_cu_qp_delta_depth 2 A, CTU 20| = 0 £ Qi
Lok, YAfs 1E 7ol T Sxfs o pE 47
Mg el FolE 2jojg + U
CTU Z0j9} AAl5t JEL| 7FIZ Lo Z2 42 2
Hic}Q majo|g M EVPs), of Ato} ¥HEE S ofoje += Q.
AR A mHebo|E A E{sPS), O7IM, doj= cTug 71E Zo| 22 Hi2 dojE
29 =2 niajole] 4 E(ars), log2_diff_cu_gp_delta_length | S{O{StAHLE, YX3t D18 712 Ao| 52 42
=& mkabol s K E(PPs), do| S 2lojg - 9/
s oK 8o, 22j0]A ot AAE 1 dolo T AAE O ES7
sic, Bl 02 o, 1Y M=l thel 20| E ofojg + 2o
A A Y, e cTu Eis A3} 18 WA AO| (RS ola|
e E{g oo, 52 85 logd_diff_cu_gp_deita_area/ a4 Ol
=5 R4 diff_cus_qp_deita_area =3, oAt 18 TS Tof gxja) o 4Tt
AaddEls ogl #EE oo 4 Qi
CTU Z10|ot XI5 T & SI9IEE AH| AT S
ofojg = Ut
siejE g cu_gp_delta_subdiv o 7{ A, cTU Zloj= oY £ QiLCt
Lok, Ffs 1E SR RE 2 THod Ui o7l
T7HAOEE B T 252 olojdg + gih

[589]
[590]

[591]

[592]

[593]

[594]

[595]

H5 7)o A o] FAts wi AR AR E dEZY R 538)e 4= 9)
o] 7] A, A o) & hvte] 1] oFxha) w4 A 2= $AE T1E 99, CU, PU,
TU, 55 5 Aol sfvho] delo A dERY F53tE 4 Qi)

58704 o] e v AEE AERY 55318 5 )
o] 7] A, A o) & hvte] 1] oFxha) w4 A 2= $AE T1E 99, CU, PU,
TU, 55 5 Aol sfvho] bdelo A dERY Ho3td 4 Qi)

FAShLF M Aol Bhhel ol A3 vl AMSE A= 2T
FashEzst & 5

IsCuDeltaQPCodedS} 22 % e 1 5 & 952 o 314 1ko] %3}
TS EEENEERECE P e R
Ao aA, AT 1F M Aol ahbel o] Ash vl AN S
A 9] 552 55 5 5 AT =, B} 1F Rl ol A3t
A S AEZY B35 31455 3} 3F 45, IsCuDeltaQPCoded-& #11 gL =2
AT 5 Ak ol7IA, AL glol @ 19 e|nl e 5 ok 3, B} 1]
ol uhe} 7t 3} 15 0 Mol 1 ahuye] o] kA3 ul AN S
A 9] 3552 53} 2 5 Y-

A o &, CTU #1.7] 7} 64x64°] 3L diff_cu_gp_delta_depth7} 194 o, & )] &<
2ol 7k 11 AR EEg 9] 7ol 1,32x32 719 £5), dA| B0l A zko]
Ao v AR E A E R 9] B 53 % 4 9l kel A v eSS
ER 3] 1331/ 53} ¢ 3 [sCuDeltaQPCoded= A1 #ho=2 A5t 4= 9l
19, diff cu_qp_delta_depth7} 10] %, b3} 179 =717} 32x32=2 AAHE
1.

N

¥

[e]

0 2 o2

;O



60

WO 2020/004912 PCT/KR2019/007675

[596]

[597]

[598]

[599]

[600]

o2 ]fﬁ CTU 7|7} 64x64°] 3L diff_cu_qp_delta_depth7} 14 o, & )
E59 Zlo|7b 29 A--(AE=E 9 Zlo] 2, 16x16 1719 £5), A3} 1359
o] QK el -2 Zlol(Dell A e AW A ESoll A 2ol A3t v =&
Eny F3shREs & vt o] s mi e E A E R
R 33558} gk F IsCuDeltaQPCoded-= A1 gto 2 A A5l A3} 157
ol & S50l A o] st miAArE QERY RS 3l/535 3] st g
o g vk webA, FAE 2 E e ESE S o] g mi e E TS
T Uk T3 At 1F o ESES TUS A5 s wia TS

ol-gstr =, A3} v M5 T f-E 5= vk ol v, diff_cu_gp_delta_depth7}
lol¥d, &Abet 1539 21717k 32x32=2 A A 4= glk. '3, FAE)E 155 e
U S50l A= 7] 2ol gAkst v a5 VRS = Zho] )3}
Wi E AT g k. Egh, AEt 1 el e B Oﬂ A= 71
Az} wj S vk o 2 et v A E AR 5 9

T o 2, CTU =L7]7} 128x1280] 3L d1ff_cu_qp_delta_depth7]- 34 off, A
E520] 210|730 A-(AE=EY 9] zlo] 2, olxIEL] 9] Zlo] 1,32x16 =171 €]
E5), @A &5 &o] A TS dERY Ros/REst &

AT o] A} wi A E AERY Rl n53) 3k &
IsCuDeltaQPCodedS A1 gL = AA S 4= A}, o] wf, L&A} 1559 =17]=
AA 559 AV =2 AA4E 5 v

I OE of| 2, CTU 77| 71 64x64°] 31 diff_cu_qp_delta_depth7} 3 w], & ]
E50] o729l A-(AE=EY ] zlo] 1, olxEL 9] Zlo] 1,32x16 =171 €]
B5), AAl E50lA ol FAg AR dERY FoslRas) e
At &of FAs AP E AERY] R o35 T3] 3+
IsCuDeltaQPCoded & A1 gt 2 243k 4= )} ol ul], Y3} “1352] A7]=
AA 559 AV =2 AA4E 5 v

I OE o &, CTU A7] 7} 64x640] AL diff_cu_qp_delta_depth7} 3 ], & ]
E59 Zlol7 29 A--(AEE ] Zlo] 1, dE| Ed] 9 Zlo] 1,32x16 =17] 9
E5), @A &5 &o] A TS dERY Ros/REst &
At &of FAs AP E AERY] R o35 T3] 3+
IsCuDeltaQPCoded-& A1 gt o= A3 o= oo} ol wl, FAbs} 179 A7+
AA 559 AV =2 AA4E 5 v

I OhE ol 2, CTU Z171 7} 64x640] 21 diff_cu_qp_delta_depthﬂ- 2 |, & A
E59] Zlo]7F 3% AFHAEEH Y Zlo] 1, o] EY 9] 210 1,38-F E¢] 9
zlo] 1, 8x16 Z171 9] £5), FAst 15-9] o]l FH e & 7 01(2)011*1 ok
ARA B A & fAs iR FE dERY Fosl/5 3 & 9l
o] FAs) w5 EZ Y L5355 3] 3 3 [sCuDeltaQPCoded = xﬂl
o= dAste], st 159 Zol AR E T A 22 219l v A
ESoA o] A miNdsE AERY B33/ 53} st FA & 5

r&m s



WO 2020/004912 PCT/KR2019/007675

[601]

[602]

[603]

ST} ubebA, s} 5o 2ol AR A e )
FAS A BRSBTS AT T, B L R BEE
A% A AN o Bop e, A3}l A 26
T1559] FHol ARSI dlff_cu_qp_delta_depth:—; 7|Hbo 2 A} 3} 11

A4 ATk

I OE o &, CTU F7] 7} 64x640] AL diff_cu_qp_delta_depth7} 2 ], & A]
12.0] 22071391 A= E 9] Zo] 1, HE|Eelo] Z20] 2, 8x16 717] ]
B2 %3} 159 z)o] AR e S zlo|2)o) A BTH HHA Lol A
Zhof st u 7| RS AER Y F T35 538} o = Q). o] FAbs}

A HFE A E R Y B335 33} 3F 3 IsCuDeltaQPCodedS A1 Zho 2
A etol, A5 15| 2ol AHHT AL BE 20l Q] L)) 2o 4
Zke] kA s u MG E I ER Y RE /RT3 51X @A 3 S gl whekA],
FA5) 152] 7o) AH ML S RS 2ol o] HEES 1lo] )3}
WAMGE B4 AT TR, A5 1F el RS EAR oS
FA S AT ol G m, PAT A RSE T4 4 Ak A3
1559 zlol A HRl diff_cu_gp_delta_depthE 7|WFS =2 213} 7155 A 7|7}
A4 ATk

S OFE e 2, CTU 21717} 3263200 1 9481 12 2] A nel
log2 diff cu_qp_delta_length7} 10, F2}s} 159 A7|7F 16x16 252 A A =
G QUL WA BE o] 2717} 451281 A%, RS 1E ] A A Lol A
ol A3} AN S A= RwshE s sk B 5 ook kel G413}
WA E JdEZT H 5 38)/5 %3] 8 F [sCuDeltaQPCoded-S- A1 # o2
ekl B3 1 Wl OhE A Bl 4 Mol A3 ul M E AE LT
mlm sk oA B B 4 ook webd, A sk 1F U] 2 E L 1ol
FAS AT FHT 5 AT, A L W) BHEL FA

2 A3 A WGE o Sabm e, A Sl M 36 S 2o E e,
FA e 15 e the Bl A= 4] Aol s} w AR E Twke = ol
FA S U AR S AT 5 9Tk TR, B LE o] T Dol A
7] A} A e 2 ) e AT o,

B T2 o 2, CTU =17] 7} 128x1280] a1 ¥#}3} “155-9] Z o] 4 R4l
log2_diff_cu_qp_delta_length7} 2019, &2} 3} 179 A1 7]7F32x328.2 A=
G 5o, QA B ] 2717k 16x89] A, AT 2T el AU A HEol A
ol PA 3} AN S A= ww ke w sl B 5 oo el %43}
WA E JdEZT H 5 38)/5 %3] 8 F [sCuDeltaQPCoded-S- A1 # o2
ekl B3 1 Wl OhE A Bl 4 Mol A3 ul M E AE LT
g A 5 8L AL 9041 1 el S

WAT PGS 8 AL T A 1 e s e B
o5 A a ARG S ol GokE R, FAS AN SR THE 5 ek B,



62

WO 2020/004912 PCT/KR2019/007675

[604]

[605]
[606]

[607]

[608]

FAE 255 Wl e £S5l = 3] 2ho] A v S Ve = Zho
FAsu IS AT = Aok B, FASE 2F el U BEoAE
71 FAs MRS vk o 2 A w RS A 5 oA

ETHE o2, CTU 7|7k 32x320] a1 43} “155-9] 2ol 41 <l
log2_diff_cu_qp_delta_length7} 1019, 2}&} 1559 =77} 16x16 0.2 A A=
T AL, @A E52 271 7F16x8%1 -, FAEE 15w el A A E5 ol A
ol Fapsl v AN S-S dERT] L EsR s o 5 gk o] FAE)
AR FE dERY 233553} ¢ § IsCuDeltaQPCoded-& A1 gk 2
dAste], FAst 25 Wel e £S5l &l RS A E IERE Y
FzelEast ohx| A 2 4 vk mEkA, FAbE 5 e 552 A
FAst IS TR 2 Aok B, S 25 W ESES U
ol S FAst iR FE ol gt E R, A v s TR
FAE 255 Wl e £S5l = 3] 2ol gt v S Y
FAst i S Ad D = Aok B, FASE 1E el vE
A7) FAE M S Ve B ks v S A S

T UHE d 2, CTU 7] 7} 64x640] 3L FAL3} 71379 Ho] ZRA]l
log2_diff_cu_qp_delta_length7} 20) ¥, &FA}8} 1552 A7 7F 16x16 2.2 A A=
4= 9lan, A EEe A7]|7F32x16%0 A5, A EFo A o] kA3
7R FE MERY R53/533 o 5 k. dA E59 72 o] 2 M=
ol T A dol(H M #hy7F A3} 179 dol B} =W, A3} 159
A7= A E5Y A2 AAE 7 vk AA E59 7HE do] R AR Aol
= Ao dol7} FA3)t 17 dolBoh AR AA S5 thek o] FAbs)
AR FE dERY L5355 3} 3 2 [sCuDeltaQPCodedS A1 3L &
AT 7 Aok =g, A 1E A7 A 5G] Aol E£HE,
g 1Fe Al AA ESe AVIE AR E 5 Stk

o2 ol &, CTU 2171 7F 256x256°0] 3L FALs) 7159 Aol ARl
log2_diff_cu_qp_delta_length7} 3°) ¥, &FA}8} 15529 A1 7]7F32x320.2 AA =
T A, AA B52] A17]7F64x16%0 A5, DA E5 A o] A}
7R FE MERY R53/533 o 5 k. dA E59 72 o] 2 M=
ol 5 A dol7} A3} 7179 dolrv} =AM, FAh3t 159 =17+ @Al
EZ AV|2 AE 7 Ut A ES59 7t= Aol W A= o] T A
Hol7} FA 3l 717 dolBoh A= AA 5o thek o] FAhs)

AR FE dERY L5355 3} 3 2 [sCuDeltaQPCodedS A1 3L &
AT Aok

T UHE d 2, CTU 7] 7} 32x320] 3 FAL3s) 1379 do] Rl
log2_diff_cu_qp_delta_length7} 201, &F=}3} 159 A7 7F8x8 0.2 AA = 4=
N, FA EF9 A7 4x16%1 A5, AA EFol A ke ks wii A E



63
WO 2020/004912 PCT/KR2019/007675

ANE=ZH F3lmest e 4 vt A 59 712 do] L A& Ho] 5 o
Aol 7F At 15 o] Aol By AW, A3t 159 AVl A E5 AR
AAE 7 U A E52 7EE ol B AR ol T Al dol 7 ¥FAk3)
g dolrt AR A4 E5 g o] A A FE dE R
B3 3/ 53} 3 2 [sCuDeltaQPCoded2 A|1 4t oz A e 4= 3t}

[609] IO o2, CTU 2171 7F 32x320] a1 A3} 1F 9 WA JH Sl
log4_diff_cu_qp_delta_area”} 10|, FA}8} 179 A 7|71 16x16 252 A= 4=
RaL, A E52 A717F 16x16%] 7B, A EF oA o] FR3} v M =5
AdEZI H 5 3l/E53) 3 4 Q).

[610] T OHE o2, CTU Z17] 7} 128x1280] 2L A3} 1352 HA A1
log4_diff_cu_qp_delta_area”} 20| ¥, FA}s} 179 A 7|71 32x320.2 A4 = 4
A1, A EE2] A7]7F 16x169] o—or, Az} T15E o] A A ES el A o]
A N FE NERY Ro3/R Tt e vk 2ho] gatst wprf &
AE =] B3 3l/5 53} ¢ F [sCuDeltaQPCodedS A|1 gt o2 A A5l &=}3}
25 e v B A o] FA v AFE dE R F 5315 53 5HA
A 2 5 Advk webA, EAbs 25 e E5EE o] FAE v E

TR 5 ATk B P TF R BRES FAT o5 P}

AR S ol Got R, P st AN S BHE 5 Yrk EF P s 1H

ol ke HEe) Az 7] el Bt vl AW E SN0 R el e
50 4 3= 4]

WS AR S g vk g fAb g L el v E £
FA IR E Vv e R FAS v E AT 5 AT

[611] I THE o 2, CTU 7] 7} 64x64°] 31 F#}3} 7152 HA A B9l
log4_diff_cu_qp_delta_area”} 20| ¥, A8} 172 A 7|71 16x16 252 A= 4=
AL, AAl S5 o AV17F 32x1691 B, AAl S50l o] GRSt vl S
AE=H F 33/ 3t 3 4 Advk. A 559 WA o] A3} 179
AA R 2, s 1Fe A7]E A E59 A2 A9 5 . A A
E59 7I2 Aol R AR dol T | dol7F A3}t 159 dolBr A=
A EFol thgh o Gt iR E QERY R 5 3} 3 &
IsCuDeltaQPCoded=- A|1 gto2 AA e 4= qlt},

[612]  ©71A, AWA EFE R o8 B8 S AL ghel o} AWA E5E
olulel 4= Tt AV A, Al w2 0L = 8

[613] ESE, A 1F ] A= A 54 37-7]*3‘ ol-&sto] AA = 4= Utk

[614]  EThE o2, CTU A7] 7} 64x640] 5L FAL3} “1F2] WA Q1
log4_diff_cu_qp_delta_area”} 20|, 2}3} 152 A 7|71 16x16 0.2 A A=
AaL, A &9 A7]7F 16x32¢] 75'—?*, AA| ESoll A 2ol A3} v =5
AE=H F 33/ 3t 3 4 Advk. A 559 WA o] A3} 179
AA R A9, ke e A= A E59 avle AdE 5 vk @A
E59 7I2 Aol R AR dol T | dol7F A3}t 159 dolBr A=



64

WO 2020/004912 PCT/KR2019/007675

[615]

[616]

[617]
[618]

[619]

A BFof thgt o] G viNAFEJNERY Lo/ 53] g &
IsCuDeltaQPCoded2 A1 ko2 A A3t 4= gt}

T UE o 2, CTU 21717} 32x320] a1 %213} 1 E9 21715 EA 6=
AH 7} 201, FAe} 1F o] AV 7 16x16 22 DA E 4= a1, d A EE o
A717F4x12%91 A5, FAE 15 Y AHA EF A &b <
AERI B33l 353) 3 7 ok 2ho] At} vj/f A& dER
255/ 535 3 F [sCuDeltaQPCoded S A1 #Eo 2 A4 ato], %8l 1%
o] ThE oA &k zho] &aLst v/ E R B35 3535 3} 614
Al & ATk ek, A 1E W o] ES5ES xho] A3 mi e E

TR 5 ATk B P TF R BRES FAT o5 P}
AR S ol Got R, P st AN S BHE 5 Yrk EF P s 1H
ol ke sl A3z 4] Aol Faksh vl AW E o R el Pl

WfH S AR S 5 vk g, kA g 1 el v E £
ALz} wj S vk o 2 st w5 AA- S S AT
T UHE G 8, CTU 7] 7F 32x320] a1 13} 1359 A7) 5 EA S

5 545k
AR 720, A 2F ] H7] 7 16x160 82 AAE 5= 9Jar, A E=
717} 32x16 A5, AA EF A o] Gzt MR FE dERT
Hoshrast s vk dAl E59 712 do] E A= o] 7 Ao
Aol(A gh7t FA3} 180 Aol ) =1, $A3} J18E9] A7) A
B59o 7|2 44d 5 o) @A 59 7t2 Aol I A|=Z do] F Huj
o7t Atsl T1F o] Aolret AR E fA| E5of g tho] Fals)
WA E JdEZT H 5 38)/5 %3] 8 F [sCuDeltaQPCoded-S- A1 # o2
A U

Ao 2o et B, FAE 1 E 2 Aol Ak v E

NEZ¥] RS 5 3} 64 & 5 vk old, 24 ] 2ol 3 49,
IsCuDeltaQPCoded3- A1 gk 0.2 A A 3te], 2ol Akx}3} v /fH =5 N ERY
T3R5 3} oA & 7 AUtk AAVIA, AL ol ' 1 ol e = Sl AT
A 21 ok A& 5 3

A o &, CTU 71717} 64x64°] a1 d1ff_cu_qp_delta_depth7]- 14 o), @A) E5-9
1ol 7k 291 4 5-(16x16 =171 2] £5), A A &5 2] zl o7} ¥A3} 21559
o] Bt} =1 7] w ¥l IsCuDeltaQPCoded-2 A1 3L & AR5}l A EF ol A
ol FArst MRS AER Y F 53553} 614 B8 5 At olH,
IsCuDeltaQPCoded”} A1 ZLo.2 A ¥ 7] wi-oll, &A43} 15 el &
E5oA o Fast iR E ER Y Ry 53) of A A &
AT olw, = o] Y23 1FE F Ao st R E YAE v ESE
Frieste] A E59 A viziAsE AR 7 vk 5, o] FAp st
uf 7§ ¥ o] o &F 01 E=my R 335353} gle] d= FAE v sE A A

2N

<N

N



WO 2020/004912 PCT/KR2019/007675

59 At v A2 AA T = ]l o], diff cu_qp_delta_depth7} 10]H,
FA}3} T15F2] AV 7F 32x32F A A E 5= Q)

[620] E o 2, CTU 717} 64x64°] 3L diff_cu_qp_delta_depth7} 1 o, & A
E59 zlol7l 29l A(AEEF Q] o] 1, o] E=- 9] Zlo] 1, 32x16 7] 9]
55, dA E59 Zol7t A} 159 ol Bt =1v] Wil
IsCuDeltaQPCoded2 A1 Lo 2 A A3 o] gl 4] BESol| A o] x5}
RS AEZY F 335353 644 && 7 AUt} o,
IsCuDeltaQPCoded 7} A1 gt & A A E] 7] wFol, A3} 15 el &
BEo| A ko] gkx}3) w5 AE Ry BT 3YET 3} 6] %A o =
AT olw, = o] Y23 1FE F Ao st R E YAE v ESE
Friste] AA B350 A3t v aE A 5 ot =, zbo] AL E
u 7§ ol )&t I E 23] H 53553} §lo] ol 5 SAbs) v /iS5 d A
L5 FAbst vy R A 5 ok &4, kst 159 Zol R4
diff_cu_qp_delta_depthE 7|HF S 2 Fx}8} 7155 A 7| 7F A E o Sl

[621] I OE of| 2, CTU 77| 71 64x64°] 31 diff_cu_qp_delta_depth7} 14 ], & A
E59] Zlo|7F 2] AHEEG ] Zlo] 1, HEHEF S 719] 1,32x16 719
55, dA E59 Zol7t A} 159 ol Bt =1v] Wil
IsCuDeltaQPCoded2 A1 Lo 2 A A3 o] gl 4] BESol| A o] x5}
RS AEZY F 335353 644 && 7 AUt} o,
IsCuDeltaQPCoded 7} A1 gt & A A E] 7] wFol, A3} 15 el &
BEo| A ko] gkx}3) w5 AE Ry BT 3YET 3} 6] %A o =
AT olw, = o] Y23 1FE F Ao st R E YAE v ESE
Friste] AA B350 A3t v aE A 5 ot =, zbo] AL E
u 7§ ol )&t I E 23] H 53553} §lo] ol 5 SAbs) v /iS5 d A
E5o At v R A4S = vt gk, FA s T1E9] Zol ARl
diff_cu_qp_delta_depthE 7|HF S 2 Fx}8} 7155 A 7| 7F A E o Sl

[622] U2 d 2, CTU 27] 7} 128x128°] a2 9 #} 3} 132 Zo] A Kl
log2_diff_cu_qp_delta_length7} 301, &=}3} 1729 A7 7} 16x162 DA E 4
R, AA EFo] A7|7H4x8%1 A5, A A E59] 7FE o] 2 MR o] F
Aty dol7} A3} 159 Aol ) Z 7] wiFol IsCuDeltaQPCoded-S A 1
o2 dAste] AA Bl A o] YA v H S E dER )
Pl 5 oA & 5 At ol w, IsCuDeltaQPCoded 7} Al 1 4o =
AAE 7] witoll, FAs 1 W e ESellA Ao Ak wi e =
AERI R332} s A & 5 qdrh old, ¥ 423t 155 5
Ao % shR R A3 v - E fEste] d A E59 ¢Ag)

i FE AT 5 ATk =, o] s AR el o gk A E R )
Fash 53] glo] ol & YA v & dA 559 A3 rEsR
AR Aok



66

WO 2020/004912 PCT/KR2019/007675
[623] It U2 o 2, CTU =17 7} 32x320] 3L %2} 3} -18¢] Zdo]l AR

[624]

[625]

[626]

log2_diff_cu_gp_delta_length7} 10]H, &2} &} “15-2] A 7|7} 16x16% A= <
A3, A EFo] 717} 8x4Ql A5, A B59 7tE dol © A& o] F
At Aol 7} %23} 172 Aol Kt} 27| wF-ol IsCuDeltaQPCodedS- A 1
o= dAs ] A EFA 2ol A v/l HFE N ER Y]
Pl 5 oA & 5 At ol w, IsCuDeltaQPCoded 7} Al 1 4o =
AAE Q7] v Foll, FAsE 15 o] thE BS54 zhe] s} wiri £
AERI R332} s A & 5 qdrh old, ¥ 423t 155 5
Ao s 2R A3 i AFE f st A 559 Azt

i FE AT 5 ATk =, o] s AR el o gk A E R )
Fash 53] glo] ol & YA v & dA 559 A3 rEsR
AA3E 4= 9l Th

T UHE o8, CTU A7) 7F 128x1280] a2 %23} 152 W2 A K9l
logd_diff_cu_qp_delta_area”} 40|81, F2}s} 15 9] Z17]7F 8x8= A E 4= 914,
AA BF9] A7) 7F 4x4%1 A5, AA E5 HA o] kAs) 1Fo] WA BT
2}7] w10l IsCuDeltaQPCoded-& Al 1 ¢ 2 & A A sto] A A E5 ol A zho]
FAL s} w AWM E JEZ Y] L35 T s)sA] & 7 ) ol H,
IsCuDeltaQPCoded 7} A1 gt & A E 7] v &-ofl, FA3} 15 e &
EEo) A o] A v A5 NERY BT 3/5 53} 514 EA & 5=
ATt o], = o] &AL} 1FE F Aol % st R A3 w s E
frieste] A E59 A viNAsE A 7 Aok =, o] Az}
uf A ol &k AER I RS 3/ 5 3} glo] oS A3 w5 A A
E5o sl v AR A o At

I thE o 2, CTU 7] 7h 64x640] 3L 23} 1550 WA g1
logd_diff_cu_qp_delta_area”} 20|, ¥=}3} 159 7171 16x1652 DA EH 5
AaL, AA E5o] A77F16x8%1 A 5, A A E59 HA o] A3} 1579
9 A W1 o} 2] w) -l IsCuDeltaQPCodedS A1 L0 & A A 3lo] & A &5l A
o] FAbst v iR E dER Y R 53553 ofA| &5 5 Atk o],
IsCuDeltaQPCoded 7} A1 gt & A E 7] v &-ofl, FA3} 15 e &
EEo) A o] A v A5 NERY BT 3/5 53} 514 EA & 5=
ATt o], = o] &AL} 1FE F Aol % st R A3 w s E
frieste] A E59 A viNAsE A 7 Aok =, o] Az}

u 7§ ol )&t I E 23] H 53553} §lo] ol 5 SAbs) v /iS5 d A
E59] A v/l AR 243 4 Q)

T UHE o2, CTU 7] 7F 32x320] 2L 9413} 189 W2 J Rl
log4_diff_cu_qp_delta_area”} 10|, ¥2}3} 152 A7]71 16x162 A=
RaL, A E5o| A7]7F32x4%1 A5, A E5 WA o] g3 1F 9
2 J o)l 2H7] ool IsCuDeltaQPCodedS A1 3k 0 &2 A A 3to] 8 4 &-5of A



67
WO 2020/004912 PCT/KR2019/007675

o] A w75 A ER Y L5355 3 514 &S 7 . o]
IsCuDeltaQPCoded”} A|1 4t 0.2 A A ¥ 7] wfjit-of], YA 3} 15
L2o) A Ho] kst R4S QE R LT 53) 51« @A &

Atk olul, ] AL} I1FE F Aok SR REH Al v HSE
Frste] dA) E5o SR v S A 5 Q) &, o] A

o A ol ek A E R BT 35 T3} glo] oS $AE) v RS A A
L5 o] oxlsl v/ 42 AA s 5=l

[627] T2 el =2, CTU 277} 64x640] oL FAFSE 1552 |4 A H.<
logd_diff_cu_qp_delta_area”} 20|, ¥=}3} 159 7171 16x1652 DA EH 5
AL, A 552 7|71 8x1690 A5, AA| E5 2] AR o] SAte} 159
9 A W1 o} 2] w) -l IsCuDeltaQPCodedS A1 L0 & A A 3lo] & A &5l A
o] Fast w7 G E AEZE I L 33853} 614 @& 4 At o,
IsCuDeltaQPCoded 7} A1 gt & A E 7] v &-ofl, FA3} 15 e &
L2o) A Ho] kst R4S QE R LT 53) 51« @A &

Atk olul, ] AL} I1FE F Aok SR REH Al v HSE
st dA E59 sl w5 AT = Qo) o] A3
o A ol ek A E R BT 35 T3} glo] oS $AE) v RS A A
L5 o] oxlsl v/ 42 AA s 5=l

[628] @ THE o) &, CTU A7) 7} 32x320] 31 A3} 189 WA JrQl
log4_diff_cu_qp_delta_area”} 10|, ¥2}3} 152 A7]71 16x162 A=
RAL, A 552 A7 71 4x329 A5, AA E5 2] AR o] SAte} 1EF9
9 A W1 o} 2] w) -l IsCuDeltaQPCodedS A1 L0 & A A 3lo] & A &5l A
ko] sl w5 NEZ Y] 38553} 514 & = ) o,
IsCuDeltaQPCoded 7} A1 gt & A A E] 7] wFol, A3} 15 el &
L2o) A Ho] kst R4S QE R LT 53) 51« @A &

Atk olul, ] AL} I1FE F Aok SR REH Al v HSE
st dA E59 sl w5 AT = Qo) o] A3
o A ol ek A E R BT 35 T3} glo] oS $AE) v RS A A
L5 o] oxlsl v/ 42 AA s 5=l

[629]  HEUHE o &, FA3) 17| ol AR, e 1F ] o] dH, g
TEe WA AR, FAS 1F v & AR, e 15 HE 4R, T
FAret 1F o] Y B B 3o Ao ST el At 1F ER
Zho] FAtsl v/ 5 dER Y 538/ 53} 514 &S 5 9

[630]

[631] v E E5(d, MxN &5)0] EA8H= 85 2o A A3 15 27|

HE ALEslo] gho] et v 5 a8 402 A1 ¥ sk Wy

A & 14 WA 5 2300 A Ho) AAEHA TS 5 14 WA 52 23004, M3}

Att.



68

WO 2020/004912 PCT/KR2019/007675

[632]
[633]

[634]

[635]

[636]

[637]

[638]

[639]
[640]

[641]

[642]

[643]

4% B o] o AAjelo) e cuzt AR T A Fels b
Ao sl 53k A8 bl wdel

FAS 1T A7z A5 2R A7) AR, FAS 2F "ol AR,
GAAst 17l Aol AR, FAe 1F el Hol AR, A} 1F vl s AR,
P 1Ee] G AR, EE FAS 1o R T AR Vo A4
G I B A A o] B/ Bg W of ThE A dlo] A Holt= WAg ojn] g

>/

¥

—r%l

A Oﬂf*'-—, GFAs} T153 o] A7) = FAS) T15 o] Zlo]l AE A
diff_cu_qp_delta_depthE o] -&3to] 2= 4= 9lom, 47| A3t 159 o]
AR AA MxN 55 9] Zlolghs 7[Hho 5 Zho] F2ts) w7/ ¥l Al 19 &
o7 AR E S ATk

U o 2, A3} 1o A7]= A 1E o] Aol AE <
log2_diff_cu_qp_delta_lengthE ©]-8-3}o] A= 4= gl o 47| A& 1552
Zo] AH e} H A MxN E=9] 7Fa ZdolM)e A= dol(N) F= ALt =&
HH 4k 5o TAgkS 7IHb o= Zho] kAt v = Al T1d g o o A
T A

= t+3§ o 2, A3t 159 A= FAE 1F e HA AE
diff_cu_qp_delta_area == log4_diff cu_qp_delta_areas o] -&3slo] A= 4=
glom 7] okalsl 18 WA Al #A MxN B2 9] 712 do|(M)9} A=
Hol(N)E w3 4hg 7IHr e &2 Zho] kst v 7= Al ad® o 717 2444 5=
A

E T o =2, FA3 15 AV FAE 1w st RSl
cu_qgp_delta_subdivE o]-&3to] AAE 4= glom, 47 %kx}ﬁr 1%91 IR Raly
AR} A F o3l a el 559 s Al ¢
o] kAt w7 = Al s1d g o R A = v

A

Bl AT AR AT S, oA e 30 Be pan 45
wHeloll A Alrd Fd 5= QU o] Fx iz = & 4
Zio] A X1 diff_cu_qp_delta_depthE B 013t 2 X Al 19" o o7} A=

F

o]
AR

o)
=
RS A IEH ‘E‘? 3
=

4y o2 X
2
o

(e
>,
§

=2, xho] FAEs) uf Ay

o
i

A
N
Ir
r-%
=24
il
il
o
A
N
Homx
i
o o

H
o
r.%
2
i
)i
2
fin)
ot
o
B



| R

Zlo

2

PCT/KR2019/007675

A=e oo
o] Sphah ) )W A

T .

T

X HE
o =271

=]
=~

=

H

69
bris, ok )

HAr-EY 9] 7l o]

ks)

FA 8 1

[e}
[¢)

2

1

T

S04 FAs) Wl A5 E A1

of

oL, el FARsE v R A Al L

=

=

|

A

=]
=

il

A

FAL2} w7 = E o)

o

gl

[e]

=

HE|E 9] zlo]

FAre} v A
1714, &

WO 2020/004912
o

[644]
[646]

A

B

jruzel

X

o
N

A

=z
=
1=

43}

[¢)
o

T
T .

shtel 27

5

e A7
o1

el 2171 % Aol
FA 3t 1
% 2

o

[e]

ks)

1

T

-
U

% ol

QI it =1
A=

So 2w

2o 77], A &

=

[647]

(y

0

= =

o}
Ft3} vl W55 A1

] 7|5 7] H

T

il

[648]
[649]

g
;OE
it

1)
i

- T
en

o
T

o] GAst vl E v Hke g o] EY &

o}

Fapst A5 ol e &

Zo] AV E

Ook;{}ﬂ‘ L5

1

5
T

of
oL, el FARsE v R A Al L

o1

=

= 71

BEEG A7 Aop o] FAkst v =& A1
1=

1714, &

[650]
[651]

Njo

jruzel

o
N

A

3L
=
]

hig

ks)

=



PCT/KR2019/007675

ol AEEY gHR

70

A £ A7=

T .

1

T
T

T gE

T

7]

WO 2020/004912

[652]
[653]

o] Az}

}

X2
=

il 21w

5]

vhe] 5o of

—_
fite]

Nfo
b

at
o}

uf-
g
ol
it
of-
ﬁo

bris, ok )

ks)

[e}

FA ) ) A 42 o] &

[¢)
o

=

o 7] A,

o

-

. oV

ol

gy

=2 27k A1 gho) of

AL

=
=

i=h
=
02

"<

o
F4)5} 21

o

oL, el FARsE v R A Al L

=5

-

—

o
T

SATE A7 A, A1 gk

zho] FAhs) v 7)W= ALE-

T .

o] A7]=

=

H

A

B

jruzel

X

o
N

A

=z
=
1=

43}

[¢)
o

T
T .

shtel 27

5

e A7
o1

hbel 27] 5 2of =
Fafat 1
% 2

[¢)
o

5

1

T

-
U

% ol

T =
o — )

2o 2

=] A7), @A &

=

[655]

Sy

0

o] A7+

=

Ook;{}ﬂ‘ L5

1

5
T

of
oL, el FARsE v R A Al L

o] =
7]

=

="

=

BEEG A7 Aop o] FAkst v =& A1
1=

1714, &

[656]
[658]

Njo

jruzel

o
N

A

=
=
=

o] Az}

}

EER SR R

ks)

2

A&} w5 o] 8

=

=

b
A 5ol 27

ks)

T .

T THE o 23

=

[660]



PCT/KR2019/007675

71

WO 2020/004912

—

0

i

I

o

"<

Nfo
b

I

zho] FAhs) v 7)W= ALE-

T

T .

o] 7]

=
H

.

[¢)
o

1

T

= ol of

=

A

o171

[661]

A

B

jruzel

X

o
N

A

oL, el FARsE v R A Al L
=] A7), @A &

AL
=

45}

[¢)
o

T
T .

stitel A7 =

5

o] 7]

el z17] % #ojw
b5} 15
% Hojx

o

[e]

ks)

1

T

-
U

% ol

=] T =
Ho FE wEs

=

=]

[662]

kOl

Sy

_ﬂa 0oR

g

e

zhof bz} v AA

T .

T

w2l =71

A3t 1F

o o1, 7ho FAbs; wj A A= Al 2L

o1

AR B 2 A Ao ko] R3] vzl a5 Al 2
=

[663]

Njo

jruzel

o
N

A

AL
=

So] ArEv) u=

=

1=
EER SR R

A A

ks)

2

A&} w5 o] 8

=

=

b
A 5ol 27

ks)

T .

1

T

T &

]
A

[666]

Lo]

Lo] 1_,m_|
% B
B No
Nlo i
up T
E.:l HLE
i of
G
%0 0
GS
Nl
b W
o
ol
o)
oy M
e.:l HLE
H€W
K
G
Ik
B oo
Lo
ok AR
A~ oV
o Wr
W oF I
Ho mu )

Ako) ke vl AbE

T .

T

o] 7]

=

Ook;{}ﬂ‘ L5

oL, el FARsE v R A Al L

1

5
T

A

o
N

A

AL
=

45}

[¢)
o

T
T .

stitel A7 =

5

o] 7]

FAst 1F
% A ojx



72
PCT/KR2019/007675

5

WO 2020/004912
T

[669]

U] 5 i

. T B bk MR o R e .
) I S R I mﬁwm% R B o i )
o %%wﬁ 30 ?Mﬂ O mﬂmﬁﬁ%mrg oo T iwmwr

~ o ; — & o 0

B Wamr % 2wl e BT mTatw ERINE oo
ki ol M ) = oy ©o° Wy o0 g N K o= ,dle#%i; N o RO GG
ol AR T m Eha UeTE onoE T pml TR g M B
domw oW o oo T = P R, = e o E T or Mo g

Al - R T o~ = ® ap oF = ME 2 il
RN iﬁﬁ (NI H,Nﬁﬂﬂ 0 = RO EFWWLMdl&LﬂEﬂL1zonﬂ leemmﬂlx_. el
T R o Uy s xRV RE gw T gl g
iy PEET Ty P o T et mmpiliT 7 = w BE

L —_ — o E,ul ,DIX

g® PEXan Rz TET g imffe®mi REApU XTI
T mo T Bl 0P oy LtooL B B o 50 QLJOﬂMHIﬂLﬂNﬂ BRI A 50 T mo
—_— on ,lil e 1B HLE X OE;OL —_—
o 7o ﬂDl, M wm_ 7 e ~ pK ) ﬁﬂ, T = o MO T Y un ol ,DL = e ~ o, - = it J)1 o o
HR BERNeY MEE FTaw wmoaoipdiuwesd Nig=F TUX

— renli L ﬂﬂl.orl JEE s 2w XS hast =
Wlﬂ ﬁ]ﬂow ﬁai o B B sl %ﬂw]?%ﬁu%o»%r mﬂduioi_.mﬂ Wlﬂ
T e XT i w kwTRgES g el Tmgew I N N
Nfo & AN Aok AR oty g =R R R R oy o B zui:ﬁw% v Mo
p® RITOET wmlewlty e Y@ ETeLT wmlimgx Tu®
Edﬂ E#X.]ﬂoﬂoﬂ‘ﬂllﬁ,_ﬂ%gaﬂoﬂ%m@_o QLzT‘UIﬂOﬂOOW,DIMIaﬂDI lv_Al)A IrL,mmﬂ ﬂOﬂEdﬂ
A mﬁdl@auaﬂm%&o?ﬂoﬁﬁr7ﬂ %EmMﬂMﬂoo_@ﬂ%E %?E.m% ~ H vk
o T FEH e B eny mPeeTraaooll pET S onH

| MJ]AT = el e.:lil 2 2o —_ = o <

ey Ty T NS E WD W T R ™ TN T o WA
7L 2R3z ieTodlTEY Jeriiiorir ToofI ZTE
ro = o e m of T OB o W —= =y oy 2 re_ T T Moo
W S EoTHBENH N RN WL AgxPEBCEE B X TpH e
TF N S W oo 00 g v ap R ﬂ:lfﬂﬂi,%wu%ﬂumﬂ ﬂooﬁﬂoﬁoml%ﬂurm
BT xR JEWpwIIRTET YR ITRETEN I ew i
P 2 3T iR EECE g By BRECA L NE B w
T TR TE AN ST oy BT g ool ® g W
PT IRV GgTFITEANYPTT T H Y PRI T g Ty b
T B ™ % B = Hp =T I B X ®w N No o 20 T T AR 2l NS A T B

[670]
[671]
[672]
[673]
[674]
[675]
[676]
[677]
[678]



WO 2020/004912 PCT/KR2019/007675

[679]

[680]
[681]

[682]
[683]

[684]

[685]

[686]

[687]

[688]

[689]

[690]

[691]

g, A o] Rasl/nost stz 55 YHl= HEEY B ol EY i
& B T AR s 42 ol ol R EL A A, AEEL 9

0] z}o] WA Zh(diff_cur_block_area_minusd)S 738H2] 269] o] & o] §5}]
ke

diff_cur_block_area_minus4 =2 * log2_ctu_size_minus2 -

log2_current_block_area_minus4

T-8}2] 2691 A, log2_ctu_size_minus2 CTUZ} 2H-& 5= )&= H U] 7] & log2
ShE FH el A 25 W Lol T} log2_current_block_area_minus4= & A £52]
7hE Zol e} A& Aol & Fal A log2 5 F 84 42 Wl Lol Tk

Aoz, Ao ESol JuEYR F3d E5d ),
diff cur block area minus4”7} %A} 152 WA A B HT 2AY @drpH 2o
FALs} wj S A1 E T S v

AVIAM, AA E5l thgh FA3} 1o A7) 5= o] FAE v g ARE
Z L, o] A3t wi R Al i E o R kA 1E o WA AR S
Aol % shE 7|Hto 2 AAE 4= Qi) o], A A &5 ul gk ¢A3) 1579
A7=d1A E5Y A2 AA4E 5 U
,AA Bl e FAE 15 e A £S5l AEEY dHE
Fohd A AWd du s 7HE =

tE d 2, Aol EFo] ol EZ &3H 47,
diff cur block area minus4”7} %A} 152 WA A B HT 2AY @drpH 2o
FALs} wj S A1 E T S v

AVIAM, AA E5l thgh FA3} 1o A7) 5= o] FAE v g ARE
Z L, o] A3t wi R Al i E o R kA 1E o WA AR S
Ao st E 7|Hb e 2 AAE = QT o) o, A EFol gk st 15
A7=AA E5Y A2 A4A4d

E5h AA E5o ek A3 1FY dHe dA E5o] ol EY dHE

3



74

WO 2020/004912 PCT/KR2019/007675

[692]

[693]

[694]

[695]

[696]

[697]

[698]

[699]

[700]

[701]
[702]

HEE A u Ay duE v 5 v

T UE dE, dAY EFol 3T EgE 3 ,
diff cur block area minus4”7} %A} 152 WA A B HT 2AY @drpH 2o
FA s v AR E A IEH S =

A7IA, AA E5ol ek FA3) 15 A7) Zbo] FALE) w7 ARE
Z L, o] A3t wi R Al i E o R kA 1E o WA AR S
Aok shE 7|Hko g AgE 4= Qi) o], A A EFof o)t &FaE} 159
A7= A E5Y A2 AAE & Ak

oluf, @Al EFoll gk F23} 159 FHl= A EFo| 38T Eg JHE
HEE A u Ay duE v 5 v

—~

T

H

AHA EFol A o] A A FE Al 1L G S :
EdE 8% 7 59 49, diff_cur_block_area_minu4”7} A3} 1
AA AR EU 27 otk gho] ks wif M E Al W EhA] oL,
HFoshra sty B0t oS H st - 5= QU e
T WA E5E o] kA v A E A d W ehA] 9oL, F e sl s sk
ERORNH oF 9 fsto] & = ol

A7 A, @A EFoll theh FAks} 155 A7]= &bl A3} v 7 S ALE
Zef oz, o] FAPS R g AL o - B FRE3) T1g o] WA R S
Aol & shE 7|dte 2 A 4= gt}

R A E50 e FA3} g o] dElE A4 EEel 3w E B dHe
T A v dHE 7HE = 3l

o o=, dAe E50 37T EYE T :
diff cur block area minus47} A}3} 152 WA B HT; A 3y
ARAH Bl A o] FApet v /|55 Al1d @ 5= ATt o, 35
Eg & 3% 7 E52] A9, diff_cur_block_area_minud 7} =43} 1359
A AR EU AW o gho] ket v E Al " S = T
olw, 3% E¢] T vhAI Y £5-2 o] A3} w7 S AL " EHA] g,
Foshassty 550825 o5 2 fste] 73 = Yt

A7 A, @A EFoll theh FAks} 155 A7]= &bl A3} v 7 S ALE
Zef oz, o] FAPS R g AL o - B FRE3) T1g o] WA R S
Aol % stubE 7|Hke ' A= 4

R A E50 e FA3} g o] dElE A4 EEel 3w E B dHe

A5 04wy due 71 5 3

w
Az
s
[
i

—~

shel 2§

e

o] A S} AN A EE o) e 3N Eelw Wt B%
"o A g 5 glek kel FAbah v RS B5 ] sl



019/007675

75

WO
2020/004912

ST
EN Y 1
~ A_E
3 uy ﬂﬂmﬂoo rogl o G
5 ™ ﬂﬂ].lﬂ@ RN ﬂ_foaﬂ%u ES 00 )
2] HL =1 1o :.: ,MPO ~N ao - Elﬂ —_ h ZT —
o oy dlaﬁ il = i o S
= 0 ﬂo%dﬂ] E]Jag_ HLLe_ﬂAZTﬂDI Aﬂmo]l ™
3 o ﬂNeF@ ﬂﬁ;oﬂn% l]ﬂm@_E TL7 uip J.odl. -
i ol M,oli_. ]ﬂ_tu_o @Mw.tulﬂﬁ/ﬂ# ma_foaﬂﬂo%E MJA = ﬁlwa
&) mm d.ﬂonga o T zoge_gﬁ,ﬂ% n_/nafmﬂw_mi WEMX =3 =
0 . — ' —_ .
ﬂwr.AmM%wo% .ﬂh@ mmﬁorwr.ui ¥ o B o ﬁr@_& ~ i
izoﬂfﬂm_xu%wr@xm Pmcg}%w T AT i) !
ﬂoo»eFL o ]MM T o~ __oﬂui_lo» X ooﬁudlﬂi dﬂ£o1 o dl__o
LoAR o o ° N o ay A Wom B MR ) i M 2
o e o T . ﬁl = from "o ﬂo% R WL e E.:l HLE ~ HLE X
%%@Q%%MQEOEQ ﬁﬂwmaaw Lo Y. e e &
ﬂmoX 0}1_._ _ = N —_ o = X
_oPﬂAﬂﬁT%%mM% gl oy w,E%% Lmour_o o Ry
ﬂykgnn@il¢i ;qawgﬂ AT R o
T oo AT R N i I o B H NG o Tl
5% ol 00 A AW TR N TS of o P # F ol R JC W 2
Hfmm}ﬁx iﬂrmr_o MAE zo,waﬂ_. %aoﬁ;dl.u_w _o._ﬂo w NJ3§_
rdeMmﬂWu_wﬂNimﬂ%o7ﬂpu wﬂﬂuo_e ~ B uemﬂ}ﬂ JWWM [ E%HI
umﬂuﬂﬂ&iﬁ@%e# _%ML%%W_A @Miﬁo»iqmwxﬁ% 7 QE%
ooﬂmﬂ_]ﬂowi_.ﬂoﬂwuuiu_w_oﬂ MWWAH%_M,OM@_. LMVAEEMTﬂomMJzTUtW 1d|r N_lﬂplmh
M1Eu%47ﬂ1 = ST e m#ﬂ%%#ﬂ%% s Sox
= 5 ﬁooﬂk%ad;l T E DO B AR W <)
= il 00 LEL.O — = Y JHIELI of —_
d:.L aduz -y romo i dﬂﬂf_zAuzn_Allxﬂ_Euﬂ_/ﬂ ,AeHEXi gl dﬂoE
.wO# ,qumﬂdl}w_fﬂe‘.ﬂo_l E ]ﬂOﬂ‘l_l]o»‘lﬂHﬂmm m_lﬂo,._mo Eﬂ = ™ e
SL.E._Z_ ,ﬂr,___oﬂﬂnxﬁa _lz*owL_]rdua/AT@uLiSJe]rEl H A e
20T oW = S Hm < o X oy g O W o o] Wl I ol < ©
gET RN B E ,ga%%.% mo Ty B o o
ﬁloqy ﬂﬂ,@% o W %q%%xﬂagl T Pyl B
a ﬂeﬂmﬂ@%m@%% ﬂ%&M%dem%Wﬂzwiﬂ%% Qwr.%ﬂ_z
%1&%utwdl.E%EmﬂoL?E@Mmﬂ%ﬂmﬂumueﬁ %mﬁﬂ%mw
%%%q%qm;%ﬁ%a%}wqﬂﬂm Mg%ﬂ#
Th oX _la.:.o_HI1 ﬂl,ﬁ o 90 o = B T o AT}@oor
)HLEH _,A_l EE ~Ommu o) — i%s) E.:I
g%%duﬂwﬂffg F W w%]ﬂ
5 TN = <0 N el
i B - o o do o -
ximﬂEowﬂ ﬁL,AL,gEz
s @ﬂ_whﬂﬁdﬁ
@g%aﬂ
M%ﬁl

[703]
[704]
[705]
[706]
[707]
[708]
[709]
[710]
[711]
[712]

B

-

T

[714]



WO 2020/004912 PCT/KR2019/007675

[715]

[716]

[717]

[718]

[719]

[720]

[721]

[722]

[723]

[724]

[725]

[726]

[727]

12 7P o R ol M EY 2 RoE S5 SARY ¢S
EohE o2, W) BRo] 3R EelR ¥ B A9 RUE H5 5L
k)

$-2e] 5h91 HEol= WA BEe] SR T gl 23 TR Lo ¥oa
R SN G FUR S sl L o) A S ol
5 }

[¢] L
Bl aste], gkl st ul AW E AR o 22 AR T 5 Sk
UL o 2, @A) 0] HRo] AmEYR PR B 1, 25 R
glol kst shel e R Rk A7} Lok Aol sk v AW S5

A1gg e 5 gk
A7, AA E5l g FA} 1o A7) = o] FAbsh v S AR
Sz, gbe] fAEt v g AL H o 7 R Akl E e e R d AR
F Aol s Vo g 44d 5 ek o)), WA Bl tha A5
1w AVl dA B AR dAE o 3l
T3, @A S50 O A il Gl @A) BEol AEEe =
oty A9 Aurs s & 7-A = Qo)

LN [e e
EUE G2, A BEEol oA EYRE BaH Ay BE9 YR 4o
G4} AT QR E T 2 Aebd gbo] kst v E AL

% 9l
o 71A, B 2350 o)) kA5 15 1715 Aol kA5 A ALE
Eo) 1, o] FAB ARG A E Y o 0 e} 1] el R Hn
F Aol % S /IureE A 5 9k ol ul, @A) Sl of i s

T2l A= A E5e AR dAdE 5 9l

R AA S5 et FASE 1Ee] = dA 550l ol EL] FH R
oty A9 8 Adurs Ay E A = 9

e o, dAl o] HEo| 3RS B Baby A5, HEo| 519 %3 o
FA 3 B9 8T A R R} A grpe o] A u ARSI e E T

3

0471*1, A &=l thEt ka}@r 1] A7) el FAsE Mg AFS
EHll oL, Aol A urpA g Al TrdE o 5 F e 1] SR E AR
T Aol shtE vinto e A4 = gl ofw], A A L5l thit A3}

Tage] AV Al s VIR AAE 5 9

S Al Sl e FAsl T o] Gl dAl =50l 3w B gHE
e A v s v gl
E

O o2, Ade] Bl 3pE Eew BaY 49 B o9 gl



WO 2020/004912 PCT/KR2019/007675

[728]

[729]

[730]

[731]

[732]

[733]

[734]

[735]

[736]

[737]

[738]
[739]

FAL 3} B9 -
WA H S A

kol

=

= B Yo ke 35 4,
B59 a9l p e %

1

A

FrEstel 7% 4 9l

o714, A A E-Sof thal a3} 1F ] F 7= Aro] A3 v WS AL
S, Zo] GRS AT A IE Y o Y e aFe SR AR

o] - 3
T Aoy st E 7Nk o ' HAgE = gl ol w, A A E5el o g Fats)
T1wo] A= dA E5] V]2 AAE 5 ok
Eoh, A S5 gl absl 1] Fe= E
o A uAd deE 7HE = 4
EUE o, dAo] E50| 35 EE B3 49, 8559 593 gkl
78l RS AR E Y A By A 1
w7 5E Al d s 5= gl ol w), 3RS EY g Hoty e B g
cu_gp_delta_subdiv7} 2} 3} &} 9178 A H o} 2 A oy 2k Fx)s}
A5 A1 " S S QT o, 33 A v E
| A S5 Al rd A e a, s sk s

FrEste] 78 % 9ok,

ol

E——1
i
i
=

v

A
o1, ko] G} AW A1EH o] g
% Aol s & Ve AAd 5 ok ofw, AA BFo) o $3
EEDEYES E RS EIERERT
S, AA B B 1F

2

&

woE A5 uged gEE v ¢ Qo

-

$HH, ko 23} vl 7] A == TU(Transform Unit, |3 ©9) @9, &5 @
2 W2 5= 9lekh oW, TUS| Z17]5= CUSF U2 5= 9,
(@)

CURT}H 7|7 .

e AMA 552 F538 55 ZH VAL gko] ofd AdA EE5E
ojn| gk = gt} o 71 A, Al 42 0 =+ T

5 A7] o] FALE) v ) ARE E 8l 7L cu_qp_delta_enabled_flagE

- cu_gp_delta_enabled_flag %
o]
A



78

WO 2020/004912 PCT/KR2019/007675

diff_cu_qp_delta_depth, FA}3} o] A Bl log2_diff _cu_qp_delta_length, % A}3}
159 Yol AR diff cu_gp_delta_area, A3} 17 9] et AR
cu_qp_delta_subdiv Z/HE= FAFs) 1552 7ol whel Al1d e S Q)

[740]

[741] olalel| A<=, CTU =717} 128x128°] a1, ¥ A}+3} 71559 zlo] H K¢l
diff_cu_qgp_delta_depth7} 21 74 -9, ko] A3} w7 A =7 Al 1 % ¥ =
AN E B A A o2 Fadint, ofd), FAbs; T o] A7]5= 32x32 ¢
AN

[742] A 2, A EZo] AEYE2H o|AEYRE 1H 23E S u, 3 )
B9 Zlo] = 30] 3 A7 32x16(*E+= 16x32)4 = itk ol wl, FAts}t 1459

z0o] BRI} 2019 AA B5 0] Zlo] mr} 7} o m g 7o) 2]
ol R E ] & B3F WA BEo] o3t ko] G i ANSRE A 1dUS >
ST}, E g, 710] 20) A o] R E ] 2 Hahel vpu] 1] BEo] A= 4by] S5 ol

FAEt v RS T Rske] AR R ¢ duh A YA E52 S o=
FAL} v AR E ol St ER, GFAHE) HH7H N7 f2 5 Ak

[743]  TE O, A EFol ALEYR 1H BHHAES u], AA E59] 2
10131 A 7]5= 64x64<L 5= AT, o, A3} Z155-9] zlo] R IF 201 Az
B2o] 71o| B} 217] Wil & A B2 et 2] FAs) v s
Al e 5 ol

[744]  HEUE R, HA EFol AuER 1M, oM EYR 1, 37T ET R 1Y

FEEAE o, dA EFo] 7o) 30]a A7) 16x32(E= 32x16)Y 7 2

o), 23} 179 Zo] AR I}F20|H A E=o] Zlo| B} 2 AL @9_3;

2004 3 Ed 2 3 A S5 i o] fAs RS

19 5 ol 3, 3lo] 200 A4 35%5?4 =S v A
55N = BV w59 o FAs v SE T Reke] AR o 3l
E5 YA E5 A3t o 2 FAbs) w7 A E o] Bt g, oFx s}
s :

[745] EOEdEZ, dA 5] AREYRE 1, HEEYE 2 dE S 1,
A 59 Zloli= 30141 A 715 16x16Y 5= AT}, o] w], FA}3} “1F ] Zlo]
BE7E201H AA 552 ol By A7 Fo R Zlo] 20| HE|EL] 2
wE AHA S5 R e At v E A" D ¢ v 2,
z H ym A E5 5= 7] £59 ol FAE)
AR E FFeto] AR S ATk Y U A E5EE =
FAs v AR P 5 ol St r R, At v H S FHE 5 9

[746] EGE CE, A 5] AEEHZ 3N 3T ER
AA EE 9] ZHol=40]aL A7+ 4x16Y 7 ATt ol d|, &
AE7E201H A4 E52] HolRtp Ay gorng Zlo 2011* A=
v FVHA S5 o] FAst v AR eE A TGS

2

o

<N

—_—

o

1y

>

e’}

!
rlo
f

s
[\
o
2
e
o
(m
L
[l
g
i m_?i‘,

—_—

oE



79

WO 2020/004912 PCT/KR2019/007675

z10] 2014 = Ee] 2 ek Ll A BB Eol A 4] B2 ko] s}
i AR E FFeto] ARES = dvh R U A ES5ES 5L o
ksl vl E o) Gohr, S AN T4 5

[747] 33, A B2o] 710l AR I} A 1Ee 7o)l AR EUT} A %k E)
T15g o] ZHol AR L bo] A v E F ol a e dehs b2 AgE

7 At =, FAsE 1E9 Zlo] EE ol gl FArEr 1] AvIvF A

2= 0]

¥

TR

48] 94 5o 200] 4t AT 1] o] AR uLh AAL gow
A 5ol Zo] A i E FR3l/ Rtk el 2 dAdd = o
= A EEo AV 2 U3 aFo A7t AAAEE 9

[749]  HFESH AV dA B AEEY, o[ EY BT EF Tﬁﬂ%i e 4

[750]  Eg AWA E5S R85 E5 S AL kol ofd AWHA E5S

[751]

[752] olstoll A=, CTU =L7| 7} 128x128°] 3L, FA}3} 1359] Aol A H <l
log2_diff_cu_gp_delta_length7} 291 735, xbo] f2} 3} v 7H =7} Al 71 o 5] =
Ao B Bt A A o2 T&eit) oluf, FAs} T1F 9] A7) 32x328
A9 7 Advk. =, 339 o of o], At A5 7R do] & AR o=
328 AT 7 o, FA3) 1F o AV 32x32E AR Y

[753] [3£3]

256x256 CTU 2 7]0f| | 128x128 cTU 3 7{0] | 64x64 CTU 3 7]0])

: ME GRS 10| | ME YRS 180 | mE UXE 180
fog2 diff delta_} h e s = Ly = Iy
o82_clll_cu_qp_delta_tene™ | sl= Lol g2 Mz | 7t= Lol L = | 7= Lol B2 M=

Zo| o} Zo}
o 256 128 64
1 128 64 32
2 64 32 15
3 32 16 8
a 16 ) 4

[754]

[755] d o2, o] E 2 -3 dA 552 A7]7F32x64%1 A5, A EF 9
7heE Aol R AR dol T Hof) Hol7F A3} 1359 Aol B} A7
donz dA E5 gk xho] FAbs) wjHeE Al 1dE e o ok o,
FA s 1Fe AV dA BE5e AV]E2 A4dE 5 U

[756] T2 o2, A2 o] EL R 3E d A B9 A7]7F24x32%0 45, A Al
E59] 7t2 2ol @ A& o] T A do|7} At} 179 dolBrh A
donz dA E5 gk xho] FAbs) wjHeE Al 1dE e o ok o,
Ookx}ﬂ 189 3_7] A3 32x328 AAZE = At olu], A E54

ERFE o|MEYE —E—é;}-ﬂ 8x32 =1.719] —gﬁOM%



WO 2020/004912 PCT/KR2019/007675

[757]

[758]

[759]

[760]

[761]

ko) A ARG E A 1 E Y SHA) S, ) 5] gbe] st
Wl AR 55 B Fake] AHEE 5 glvh Z, BRI A SE 24132 2] 9]

w57 8x32 A9 5 FE g A B, @A 50 A sk
U R E =g R E o] EY R L 8x32 1 7] 2] EF A= £
FAre AR B AT EE ShA GaL, AA B52] Zke] FAE A E

N

HFo 2 ﬁz%ﬂ 2= o];}
EUE G2, 7R oI EYR F3td dA E52 2177 32x169 A5, A A
E%4 7t ol R AR Aol T Hf Aol 7} A3} 1539 dolH ) A7
o dA E5o) thek o] FAst v HFE A 1EH S 5 ok o,
FA s} 150 A v]= oA S 32x328 AAE vtk o, A Al 5
At FAZ FE R EERE o EL R 3o 32x16 21719 =5l A=

\1
O

ko] FALs) uj N A E A LE W S| AL, A A EF 2] ho] g3t
W f A5 F ekl AR 7 vk =, FAE v = 5 7R 9] 32x16
A7) EHEA FHE 7 Atk s, dA E5ol AAsY T 1R
CEERE o] EYRE BEH 32x16 A7 9] EEof| A= o] s}
W 7f A E A LE ) A AL, A A EF 9 xbo] A} wsf R E Ve =
Zko] bl w75 AT 5 o)

EOE dE ME 3T EYRE F3H AR &5 A7]|7F 16x64% 74
AA EFo 7FE ol @ ME o] F A o7t YAk 159 @Olwﬂr
AR A E5o) g & FAs v A FE A 1E " S 5 ok o,
FAst 15 A= dA B A2 AAd

EUE I MEZILYE EYR F8E A EF 42/_717}&432 < A
E59] 712 o] W M2 o] T Hu| do|7} & }ﬁ} 159 @Olwﬂr 2/_7414

-

dormw A EFof thgh 2ol FxpE v FE Al LEE S . ol
FA3} 12 AV ol AE] 32x328 AAE 5= Q) o, A A B
A A i%ﬂrEﬁ‘:‘ﬂEﬂi‘ﬂﬂ% 16x32£/_7H E5 9
EFo A= xtbo] gAts) v/l E Al 1d 9 sh] gk oL, A
L5 o] o sl v 55 FR-8le] AFE S 4= QT &, SFALE
A= T Y] 8x32 A1 e E5E H 16x32 A7 9 ESAM T REH
Ak & olu, A 5ol e TLF FE mER R H3ETE ER
TehE 16x32 719 5 2 8x32 A7 9] BF A= o] A v A S E
Al1d " abA o, AA] E59] o] Fxps uj R E Vo ' o] Fats)

9

W EE AT 5 3

a9, dA) BE0 7R 2401 R A ol T Ao dol7t A3} 7159
Aolwt} A4, %ALe} 15 AV dA E5e] V|2 449 4 9

ek GlA) B8] sbw o] W Az Zlo] % Ao} Aolsk FA3 15
Aolo} o, A3t 1159 AVl FAE 15 9] dol ARl
log2_diff_cu_qp_delta_lengthE 7|WFo. 2 HA = 4= 9lt)

r
_1

e

2



81

WO 2020/004912 PCT/KR2019/007675
762) @A) el b ol @ AR Lol F A o7k FAsh 15

[763]
[764]

[765]

[766]
[767]

[768]

[769]

Aolof A7d o Aol oM, FAF3} 1F o] AV 3= At 1] Aol FRA
log2_diff cu_qp_delta_lengthE 7|HF o 2 A= 5= 9lt} o & Fof, A~ 9]
A= 29 v AAIA = AT

ol slol| A=, CTU 1717} 128x128°] 3L YFA}3} 15 9] Wo] A K4l
diff_cu_qp_delta_area”} 391 74 -7, 7bo] G243} v 7H A =7F Al L & <=
Al E Hup 74 2 o2 a3t ol 3 49] o ¢} o], ¢A3) 159

HA2 2110 2 4= At

[34]
256x256 CTU 2 7]0f| | 128x128 CTU 3710 | 64x64 CTU 27|0
diff_cu_qp_delta_area EHE FAbSt D EO] | wE YRS OE9 | e YXEI 89
HH HE HE
0 216(=256*256) 214 212
1 215 213 211
2 214 212 210
3 213 211 29
4 212 210 28
5 211 29 27
6 210 28 26
7 29 27 25
8 28 26 24
9 27 25
10 26 24
11 25
12 24

o o2, A=EYR L3 dAA E59 27|71 64x64¢1 A5, A BFo

25 H A 7821 diff_cur_block_area_minusd= 27} € 5= It} ol wf), 2} H A
ghol Az} “153 9] Hlol AR HEU A Z o g A EFof tf g o]
FAs} wj S A2 F T = v o), FAkEF 1% 3_715 & A
Rt

EUE g2 JrEdR BaE 8 B8 77} 32x329 A%, & A
EE 9] & HA 712l diff_cur _block_area_minusd+= 47} € 5= Q). o), x}5-
HA gho] FAbst T1 o] Hol ARV AR A E50] JEEYRE FTH
A 2591 2%, o] BB AR AR 4 Yk &, AR
AS @ b A BE 5l 2%, kol BT Ul A MRS B Rl AL S
St ol ), FAABE L] 71 A o] W BECl 6464 HAH
3)

E e o2, o] X ER FTE @A 559 271713256490 -, @A
H59] 2k WA kSl diff cur block_area_minus4 = 3°] € 4= it} o] o], -
w7 grol A3} 1ol Hol A ut Aol pon da) 2ol ofa ol
PAFSh AR AL 5 ek oful, FAsh Lol 71 WA

T



82

WO 2020/004912 PCT/KR2019/007675

[770]

[771]

[772]

[773]

[774]

[775]

[776]
[777]

[778]

s 272 4 S g

q%qﬁiqﬂEaiﬁﬁPMimHEAHﬂﬂﬁkm A5, AR BEEe
A4 T A 3k21 diff_cur_block_area_minus4+i= 57} 2 4~ 1t} o] uf, X} H A
el 431 2] ol et Ans oA ) oS b
QA 25 A, ol FAF ARSI S ek W, A
A 2] g+ L =] S%E‘ﬂ 745,z ka}ﬁr WG E sk /\}‘g Py
ek o, Spabal 2ol 21713 @ B o] A A 2 HEl 3x300] m
FAYsh 15 9] ol AR NTh AT FHA B 5 eixedT AR
3)

ke 2, 38 EgE E3E A 559 A717F 16x6491 A5, AA
=9 A& Uqﬂ %L1 diff_cur_block_area_minus4©] 47} 2 = 1T}, o] wjl, 2}
™ 2] g}o] ok;<}§1r 129 Ho] AR R A2 A E.io] 3535t Eg]i
WEE AHA £ A5, gbo] A3t vy A S Al 1d "W S g vk o,
HHA = A 2] 3 Uruix | E520 16x64-2 o] sl Wi |75 &

ARG = vk g, TRl E 5 - 32x640] LR AHE T A glo] 39]
Qﬂi%ﬂﬂl*AﬁﬂﬁiiqﬂﬂquﬁPﬂﬂ“ﬂﬂﬂﬂ%
|29 o= A WA 3R 550 o] A3 v g A1 e o i
o] A€ 4= 917 witol], 7hed 35 E5 % “H7H H4EE A EshA]

&0 R YE 3 ?%O}Cq AR-ggk 4= Sl
9] 22717} 64x3290 A5, S A
- Uﬂﬂ ZkQ1 diff cur block_area_minus4i= 3¢] € 5= it} ol v, 2} &
FA3}; 152 Yol AR E Y AL e n g A 5o o gk ho
st u A =E AL S 5 3 ﬂWﬂVﬁkIEJEﬂtﬁﬂ
712 A 29 XJ E - }\114_
§ixﬂ tﬂjé Lﬂo] 24517} okx}gj.;lﬁAVJ uﬂo] 2451E1t4~xl51 ?izﬂ
F2 ) v A TS RSl E S sk G E AAE T =,
of s/ % A e 15 2717k A S Al
N HA BEe AEE oA S AR Se e paE 4

o

>
i
of

N

of
i

§2
RO
O—I;I

)

[

izl

=

v

it

gl

H
H

o &
}4(

2L

1o fok N

m 2 i

N r £
fr
o
Az
i
[
W
il
Mz
ot
ot}
rﬁ{:{
é

T ol rH

>/

H=
=

i

51371

- o

-

T
O

zk

_&

1

RO

| =

Lot

—_

=
=
A
T

o, _ll-m

—_

o]
AR
ok, AW BE5S E55 55 Zuak Al ol ok A BEg
I}

%
N
ojm ek 5= ek o171 A, Al k2 0 5= 3

ol stoll A=, CTU 7| 7} 128x128°] 3L A3} 1F 2 st & 4 5.9l
cu_qp_delta_subdiv7} 3%1 7 9-, & F2p3} v A =7 A 1 H = A Ao E
Hop A4 4 o5 <=gic), o|u, A Y3l R s s)sles E59 ot
Zk(cbSubdiv)S o] &3 = Sith.

ol o2, A Eg 2 Baty 84 B0 27| 7} 64x640) A, A A B
822l cbSubdiv 45 27 = Qlvt. ol w, 3F 2 ghol FAkE 1% 9



83

WO 2020/004912 PCT/KR2019/007675

[779]

[780]

[781]

[782]

[783]

[784]

i
N

HET A o A S o g kol FAS) W AN S
2 & 91k olu), SFabsl 1) 21 Al ) A2 A4

Q‘L
g

e Mz

ot
i
I oL

)

;O

2, e oty dA 52 771 32x3291 A -, d A E5 9
21 cbSubdiv 4t 47}F & 5= A oh o], sFH -3t ghol St 159

I ARET ARR A E5o| JEEYE F3E AHA E520 49,
At M AAFE A 1d " S S Q) o, AHAE A 2] gk v A

=91 A5, 2ol aps) v E %Tro}O% AES = QT ol o, %kt 3}
A7=d ESY 2 55 64x64 52 AAHE 5 AT

2 ol XNER B A 552 A7]|7F 32x64¢1 A9, A A £
cbSubdiv k> 30| & = Ut} o, st = gho] WAk} 159
HeolZorng dA 54 ﬂ%ﬁ& zko] k2s) v E

Ttk olw, ¥R} 1F] Av]= A4 EE VR AAE

o
1m

Ot
i
A T

ot m% 2

ool ol
S i
00‘9“

ot
o

W
v
it
ol ot ot &
(03

ox -

o o
LR

\
I~

it A oA

i

o~
fd  d

x

a2, oNEYE Eay A B52 27171 32x16% A5, FA &
2l cbSubdiv %k 57F & = St o] wl, sh 93 ko] FArs) 1*4
‘% AHBET A8 A EEo] o]l Eg R ¥aH AHA 559 49
FAL e} v A =S A 2 d e 5= Qloh v A E A 98 L A
745, ko] a3} ) A
7= d E59 WA 2=

o o
2 4o 4o B
OHEHEFIN

oo

o LI fl
2
o

f
o

21 = %Trﬁkﬂ ARG & g gt ol |, kAL E)
=1 =59 32x3zo] g, ka}@f 189 yol
U 288 FHA R 559 64x647 A A= = )
3 EYE 33 A4 £59 21.717} 16x64%1 7 5-, & A 552
J cbSubdiv #t-> 47} & = Ut} o, st H & ghol Ak} 159
ARBET 07 A E5o| 38 Eg| g ¥ty A 559l
o] A v NAFE A1 HET ¢ Aok o, AHAE A9 g v A
16x64-> 7kl 23} vl 7| A =5 Ff-8ho] A3 4= It &, 7he- ]
73-$- 32x64 0| L& cbSubdiv k] 30] ¥ T & x5} 1E2] sFE-o
o 2 A Z A vE, 2bo] FAbs) wj p A S Al T1d o = A A 3RS
ko] Gz} uj A A1 of Froll V] et AAE 5 9] v,
o E5E /AT E AsehA] Ra FAE 1 W thE
Sfoto] AR 4 QT
3 EYE FTE dA E59 2177 64x32%1 A5, A A
kel cbSubdiv 4k 30] = 4= St} lHH sH S ghol FAkst
HEU A7 gdou g @x E5of gk &bo FAs)

W3k 4= Ql, o] v, ¥kA}3) 1754 A7) dA E59

i

O

1

o
1m

A A T

ofr ol

- -

4o 4o

ot m% 2
HU

i

-

R A A

o ox o dz ox
e rf d ke e Ho

fl
B
2

of I

—|~
d o

—~

k)

e
ot

=
L
A=

=
=)
Mt 2 Lo o T o
ok

i
fij

A0
)

mmmﬂlﬂlﬂlw—“

2L oy

P
T
BH=

h

-

e
[-"l
Jhoeeh

1
Z
3
N
9] 3}%’4%% A7} FRs 12 e B A uH) 2o
kA3 v WSS LT EE 5 sE s w2 A E S gl

KJ
ey
£

r |
2
i



WO 2020/004912 PCT/KR2019/007675

[785]

[786]

[787]
[788]

[789]
[790]

[791]
[792]

[793]
[794]

[795]
[796]

[797]
[798]

S, @Al B AR At 1] vk A 5 ol
w3k A7) B A BERe AnE o|MEYAEE Ef LAY Bat

)

A~
T

A A NA BES RS BB Fehrh AL o] ol AW HE 2
o % 5= QUek. 1714, AL gk 0% 4 9}

L 155 2 o] o A A ool & CTU =17] 7} 256x256°]
diff_cu_qp_delta_depth7} 21 7 -9-, Xk A3} wj A7 Al 1 ¥ =
53 A5 aFol A EH = ¢ E el = B olth & 155 25,
ho] FAbst w7 Al I " H e 52 3 9o ® BAE AL,
At aFol AAEE dE w2 Ado R FAE § lh

T 162 H vk o] o] A A o] wE CTU 7] 7} 256x256°] 1

log2_diff_cu_gp_delta_length7} 191 73, Zbo] f2}3} v 7f =7} Al 71 & ] =
5o} sl o] AAEE U9l ez Rt & 168 Aash,
ol A3kl ARATE AR R 2o B e w TAR S Y,

G} Aol A H = e w2 AR B4 5 3l

5178 CTU =717} &g o] o A AJof of) w}E 128x128°]H
diff_cu_qp_delta_depth7} 21 74 -5-, xbo] FA}&} w 7| =71 A 1d & B =
53 A3 1Fol AAEE 9 E YERE Edolt B 178 Fxed,
ol FAS; IR I AL "W H = 552 SN o ® BAE ¢ AL
FAs} C1Fol AN = d e S ANCE FAE 9

L 18 H g of A A AJefof] & CTU =717} 128x128°] ¥
log2_diff_cu_gp_delta_length7} 21 4 §-, Ko A3} wj M =71 Al 2 d W = =
53 A3 2ol AAE = 9 E YER = ot 1 188 s,
o] kApE i i T AL " E = EE S A o ® B E 5 3
FALs} Igol A E = Wl wmE AR FAE 9

T
1_.

2L,

519 2 e o Aol 2 CTU =717} 64x64°1H
log2_diff_cu_qp_delta_length7} 391 74 -§-, xke ¥2}3) v 7R =7} Al 21
853 §A8 1Fo] A4 EE B9l S ekl SRt B 198 Fash,
Zro] kA3 Wi Al 2 Y EHEE BEE L A Sojo g TAE 9l
FA 1ol AAHE B FE ANOE BAE 5 9

5 20- 2 g o] o AAfeol] whE CTU 21717} 64x64°] 4
diff_cu_qp_delta_area”} 3%1 7 -5-, &b FAs} v 7| A7 A 1 R H = E5 3



85

WO 2020/004912 PCT/KR2019/007675

[799]
[800]

[801]
[802]

[803]
[804]

[805]
[806]

[807]

[808]

[809]

[810]

FAs} 1gol AAHE UAE by Solth K208 Fashu, o]
R R R e CEE ARt
TFel 4w He ANow 149 5 Qo

L 212 g o] of AA ool w2 CTU 7] 7} 64x640] 4
diff cu_qp_delta_areaZ} 431 7 -9-, Xbo] A3} v M7 Al 1 o= E52
FA3} T1iFol A Y= @ E UEh = Bolth =218 FEshi, o]
FAS i T AL W H = B 5 AN g d o r BA1E 5 )AL, FAks)

ol ARy = vl wmE AR AE 5

52225 CTU #1717} 64x64°]1 cu_qp_delta_subdiv7Z} 391 7 §-, ko] 13}
v 7R =7 Al B ¥ = B A 1 o] AA = @9 E UEhE
Lwoltt 5 228 Fxehd, o] gApst v AT Al d Y = EE5ES 34
TRz FAE 5 aL, FAE AFo] dAH = d = wmE AR mAE

% 9lek.

52232 CTU 2717} 64x64°] M cu_qp_delta_subdiv7}F 41 749, zko] 9k=}3}
W 7R A7 A T W = B 5 A 1ol A Y= B E e =
Lot 5 235 Fxehw, o] FA st /A7 Al e W = 52 3] A
o FAE g AL, A s Lol AN = v = wE AR gAE
T AUtk

T 247 Ebg o] o Ao & ksl 71559 dol AR E o] &3l
FAL s} w2 A sk WS A ety g ol

A $240190 A, cu_qp_delta_enabled_flagE N E 23] 5 8}/5 5 815 4=
T}, cu_qgp_delta_enabled_flag”7} A1 gk o] H (L= 2401 A, Yes), ko] A3}
RS NEZY B335 3] 644 && 7 U =3
cu_qgp_delta_enabled_flag”7} A2 ko] H (% 249 A, No), ke FAFs) v 7 H =&
AE=I Rl ss) o ot

cu_gp_delta_enabled_flag7} A2 gLol™H, T4 S240200 A, A&} 1359 A o]
A 121 log2_diff cu_qp_delta_lengthE N EZ 3] -5 3}/5 5 8} & 4= 9l],

upeb Ay, A $240300 A, FAsE T1E2] Aol Rl
log2_diff_cu_qp_delta_lengthE -3l A A8} 15F 24 o](QG_length) 9} A A}&}
179 A7) F Aok stvE AT 5 AUk

D7) $240400 A, CTUS] F- 5 8}/4 5 3171 5230 4= Qlu}. ol W], CTUE CU
B A A AR FEE, FEslEgshE & gtk 974, CU= PU, TU,
E5 5 Aol gttE o3 5= gt o], IsCuDeltaQPCoded & A2 4t S &

= A~
AR 43l

Ot

(g 09



86

WO 2020/004912 PCT/KR2019/007675

[811]

[812]

[813]

[814]

[815]

[816]

[817]

[818]

[819]

[820]

[821]

[822]

[823]
[824]

A 8240590 A1, A A 52 7FZ A o](CU_width) 2 M2 Z o](CU_height) =
Ho dol(AW gh)7F At 179 dol B} A7 v &2 o], @A S2406°] A
IsCuDeltaQPCoded & A1 gt o= A A5 4= qlr).

A $240790 A1, CU_split_flag7} A|2 gto & QI E 23] H 53/ 53171
(5% 2490 A, Yes), CTUS CU 99 & A7 % o2 Fatet 4= 9lt). ¢
$2407°0 A, CU_split_flag7} A1 ko 2 dEZY L3 3y2 537 9 2 (=
2490 A, No), F2.3} &5 &3 ZL(coded_block_flag)E AN E &3] 73 3}/5 5 3} 5t

A
T At

A $240800 41, F 53} E5 ZH 17F Al 4E] A F-oll (5 2400 A, Yes)
ko] FAps) v /A5 JIER Y] B335 53884 & 5 9o, &
$2409°0 4 CTU W mhA 2 CU7F 235 535 QA=A o] 5 e =
=W ZZ(IsLastCuCoded)E ¢34~ )t}

A §240990) A, IsLastCuCoded 7} A2 4k 74 $-(5= 240 A4, No), "FA] ¥ CU7}
FosymasE o n g gho] FASE v g I E Y] -5 3}/ 3}
W4 & F1s 5 9} IsLastCuCoded7F A1 3591 7 $-(52 2490 A, Yes), the-
H 53553} sof st A0 CUZF s/ s stE 4= ok

WA $2408001 41, F &3} E5 E3 17F A2 44 A F-oll (5 2400 A, No)
IsCuDeltaQPCoded 7} A1 4k H+= A|2 ¢k o =2 A A o] Hofl=A] &<l 3t = loh

WA $241090 A, IsCuDeltaQPCoded 7} A2 ZE o & A A ¥ 7 -$-(= 249 A, No),
CTU W] »}A 9} CU7ZF &3/ 5 23l 9l =4 o 5 el &=
=W ZZ(IsLastCuCoded)E ¢34~ )t}

w7 $241000 A, IsCuDeltaQPCoded 7} A1 2k & A A H 7 -$-(5 2400 A, Yes),
WA 82411004 Zho] kA1) w45 I EZ Y] 25 8l/5 T3S 3 5,
IsCuDeltaQPCoded & A2 gt o= A4 4= qlt).

g, A S241200 A, R FALS) T1FE o] &3 o S A wii W T E
AA3E 4= 9l Th

18] 5L, WA S241300 A, A3} uf ) = Zho] e} wl TR o) o S
2} W A5 TSkl A E 5 9l

ES A $240990 A, CTU W] #hA9F CU7F &35 28} L =A] of
UER = =8 1(IsLastCuCoded) Z <13 5= 9l

o] 714, B2 w9 & a3t 18 U9 & [sCuDeltaQPCoded 7} A A = 4
AT}, o] uf, IsCuDeltaQPCoded ¢} 72 Z |1 &8 M5 o] g3 A o] o2} 3}
7l AG7E EE T 9] 2 A 1F @l oA dE R
H ool 58 A=A Agde 5

SHH, 7] A A ol A, Al gh-2 08 S e 5= QAL A2 4h& 15 o m| 3t
ATH A7 A wh A2 g M2 A E 5 dh

fij

N

525+ E g el A oo whE FAs) 1ol WA G HE o] &5t



WO 2020/004912 PCT/KR2019/007675

AL} wj S A S S A g el

[825] 7] S25019 A1, cu_qp_delta_enabled_flagE EZ 3] H 5 3)/5 5 3135 5=
T} cu_qgp_delta_enabled_flag7} A 1 gkol ™ (5= 240 A, Yes), ko] =13}
AR FE AERT RS 3553} 5hA] & 5 vk £33
cu_qp_delta_enabled_flag7} A2 gko| (5 2401 4], No), ko] A3} v A&

QE@ZY BEslssl st gl

[826] cu_qp_delta_enabled_flag”Z} A|2 4k O] oA §250200 A, A3 152 H A
A B Q1 logd_diff_cu_qp_delta_area H=5= diff cu_qp_delta_area & 4% 3t&
NEZy FosEast o 4 v

[827] upeh Ay, A §250300 A1, FAFs} 15Fo] WA A B <l logd diff cu_gp_delta_area
£+ diff_cu_qp_delta_area = A o] %= 3tUE F8ll A A 13
A A (QG_area)¥ FAst 179 A7) T Ao = stvE A4 D 4= At

[828] %A S2504¢ A1, CTU9] Tiﬁ}/ﬂiﬁ}ﬂ T3 5= e} ol ), CTU= CU
2 AT A R By o], Y EshRastE & gt 047] A, CUs= PU, TU,
=5 T Aolx stuE o uld 4= 3l o w, IsCuDeltaQPCoded & A2 gt 22

4R 5 9

[829] @A) $250500 A, & A E52] WA (CU_area)©] %AF3} 152 WA B} 70
28, 4] 8250600 A IsCuDeltaQPCoded = A1 Lo 2 A A st 4= 9}

[830] @A) $250701 A1, CU_split_flag7F A2 o8 JEZ Y] 13355371 9
73$-(5 259 A, Yes), CTUS CU @9 & A Aoz Faa 5= gt} @A
$2507°0 A, CU_split_flag7} A1 ko 2 dEZY L 33y2 537t 9 2 (=
249 A4, No), * 3 3} &5 Z v Z(coded_block_flag)E N E 23] ¥ 5 3}/ 5 3} 5t

A
T 3

[831] &4 3250801]/‘1 Fa53 E5 ZW 27 Al #Ed A F-oll (5 2590 A, Yes)
Zro] ¢kagl w7 E AEZY RS sa5 36t A] s
$2509°1 4 CTU W w}A] 9} CU7} -3 8}/5 & 3} 5] 1= A <]
=3 Z(IsLastCuCoded)E 2Hol e 4= 1t}

[832] A $250990 A, IsLastCuCoded 7} A2 k<1 A -F-(& 259 4], No), "FA] 2 CU7}
FoshRastE Qe v = o FAL3) v 7H‘ﬂq ANE =3 H 353535 3]
HAEg F53 4 9t} IsLastCuCoded”F A1 4k 74 9-(&= 2590 A, Yes), the-

F o sk 53} o & &A1 CUTH %ﬂri@r/ﬂiﬁ}% AT

[833] A S25080 A, F 58} H5 Z e 17k A2 4ES1 A $-ofl i=(5 25901 41, No)
IsCuDeltaQPCoded”} A1 3k BE3= A2 gL o & A A o] ﬂ RN=A FQl o A

[834] WA §251000 A, IsCuDeltaQPCoded 7} A2 #h o & A A ¥ 7 9-(& 259 4, No),
CTU W "}A 2} U7} R 335535 A=A o] 5 YEd &=
=3 Z(IsLastCuCoded)E 2Hol e 4= 1t}

[835] @A §251091) A, IsCuDeltaQPCoded”} A1 4L 2.2 A A ¥ 74 9-(5= 2590 A, Yes),
A §251100 4 & A3} /RS dERY LI/ ETHE 35,

T e, g
=)
ne



88
WO 2020/004912 PCT/KR2019/007675

IsCuDeltaQPCoded & A2 gt o= A4 4= qlt).

[836] LS A S2512001 4, FH FALS} 1FS o] &3t oS A wi A E
AA3E 4= 9l Th

[837]  2®]aL, A S251300 A, kAt 3} w7 W = Zko] A3} wl A A o) of S
SFALs) w| A W5 THatste] A€ 4 gl

[838] 3k, WA $250990 A, CTU W v A2 cU7F R 3 3l/E- 531 E Q%] o] &
LERY 3= = 8 L (IsLastCuCoded) E 218 4= 91t}

[839] A7A, &5 @9 =& FA 3} 15 9] & IsCuDeltaQPCoded 7| 474 € 4=
AT}, ol wl, IsCuDeltaQPCoded ¢} -2 &8l 1 52 M5 o] &84 o] 3}
7l AG7E EE T 9] 2 A 1F @l oA dE R
H ool 58 A=A Agde 5

[840] SHH, 7] A A ol A, Al gh-2 08 S e 5= QAL A2 4h& 15 o m| 3t
ATE 71 Al gh A2 gh& A2 HAE 5 Qo

[841]

[842] %262 By of thE AAf ool mE 23 T1F o] do] AR E o] 8351
2L wi AWM E A sk WH S Ay str] 9]¢k ol

[843]  wHA S2601°) A, cu_qgp_delta_enabled_flagZE N E 23] 235 3}/ 5 3} 4=

1T}, cu_qp_delta_enabled_flag7} 211 gko] A (% 2600 A, Yes), 2Ho] oFz}3}
MANFE AERY) RES 53 644 &g Yk B,

cu_qgp_delta_enabled_flag”7} A2 ko] H (% 269 A, No), &k FAFs) v 7 H =&
NE=H F33l/553t 34 9

[844] cu_qgp_delta_enabled_flag7} A2 gkol ¥, ©A| S260200 A, FA &} 159] 4 o]
A H 2l log2_diff_cu_qp_delta_lengthE N E 23] P35 3l/5 538} & 4= 9]

[845] up kA, WA §260300 A, G} T1F 9] Aol ARl
log2_diff cu_gp_delta_lengthE E3) A F23} 7135 4 ol(QG_length) 2} F=}3}
19 AV 5 Ao e stuE 24T o v

[846] WA §260400 A, CTUS R385 5317 =30 5= 9t} o], CTU= CU
G2 A AH oz HatE o], R slEsslE 4 gtk ¢ 7] A, CU= PU, TU,
55 T Yo% Y& 9u| g 4=t} o], IsCuDeltaQPCoded & A|2 gL o2
AT Aok

[847] A $260590 A1, A A E-5-2] 71 4 ol(CU_width) 2 A& 2 o](CU_height) 2
Hol dol(HM gh7t A3 159 dolrt)y AAY && o, @A S2606°1 A
IsCuDeltaQPCoded & A1 gt o= A A5 4= qlr).

[848] A 8260590 A, A A B5 2] 7F2 Z o] (CU_width) 2 M & Z o] (CU_height) =
Hol dol(Hd gh7F FAb3) 1379 dolru} 2F2 wl, @A S2606-101 A
IsCuDeltaQPCoded & A2 gt o= A4 4= qlt).

[849] @A) 8260701 41, CU_split_flag7F A2 o8 JEZ Y] 13355371 9
(% 26901 4, Yes), CTUS CU 99 & A7 & o2 Fatet 4= 9lt). ¢



89

WO 2020/004912 PCT/KR2019/007675

[850]

[851]

[852]

[853]

[854]

[855]

[856]

[857]

[858]

[859]

[860]
[861]

[862]

$2607° A, CU_split_flag7} A1 3t 0.2 JQE &3 L5325 317} ¥ A%
269 41, No), + 3 3} £ 2 ¢l L(coded_block_flag)S N E &3] ¥ & 3}/ 5 3} 3¢

A
T At

WA 826080 A1, F2 8} E5 | 17t Al 4k A 5ol = (% 26904, Yes)
ko] A} w7 E M EZ Y] L a3l 58t &8 7 3o, '
$2609°0 4] CTU W mkA 2} CU7F 233 535 QA=A o] 5 YERf =
=W ZZ(IsLastCuCoded)E ¢34~ )t}

A §260990 A, IsLastCuCoded 7} A2 4k 7 $-(5= 26 4, No), "FA] ¥ CU7}
FEd e sE o B ' Fho] fAg) M AER Y 723523
W4 & F1s 5 9} IsLastCuCoded7F A1 3591 7 $-(52 2690 A, Yes), the-

H ool 53} gjof & w40 curt o sl/EastE 4 gl

A $260890 4, F 58} &5 F U TL7F A2 4191 49032 (5 260141, No)
IsCuDeltaQPCoded 7} A1 4k H+= A|2 ¢k o =2 A A o] Hofl=A] &<l 3t = loh

) $261001 A, IsCuDeltaQPCoded 7} A2 3L & A3 ¥ 7 $-(5 2614, No),
CTU W] v}A 9} CU7F R 2845 & 815 Q= A] o] & YE &=
=W ZZ(IsLastCuCoded)E ¢34~ )t}

A $261090) A, IsCuDeltaQPCoded 7} A1 7o = A A H A $-(% 2690 4, Yes),
WA 82611004 Zho] ek} v/ 45 A EZ Y] 25 3l/5 T3S 3 5,
IsCuDeltaQPCoded & A2 gt o= A4 4= qlt).

gk, A S261200 A, TR FALS) T1FE o] &3 o S A wii W T E
AR Aok

18] 5L, A S261300 A, AL S} ul ) = Zho] e} wl AR o) o S
2L} W A5 THAkste] A E 5l

FE3h, v A 826099 41, CTU W] mhA ¥ CUZE H 5 8}/ 5 315 L =4 o 15
el = =9 “1(IsLastCuCoded)Z &H18 5= 9l

o] 714, B2 w9 & a3t 18 U9 & [sCuDeltaQPCoded 7} A A = 4
AT}, ol wl, IsCuDeltaQPCoded ¢} -2 &8l 1 52 M5 o] &84 o] 3}
7l AG7E EE T 9] 2 A 1F @l oA dE R
FosyETIHA=A AT 7 At

gh, A7 A A el A, Al A2 02 o w4 QAL A2 g 12 e
AT 7T Al AL A2 ghE A2 R E =

5278 E g o v E A A el mE A3t T1Eo WA ARE o]-&5to
AL} wj S A S S A g el

A S270101 A1, cu_gp_delta_enabled_flagE I E 23] & 3}/5 5 5}k 4=
T}, cu_qgp_delta_enabled_flag”7} A1 gko] H (L= 2791 A, Yes), ko] A3}
AR FE AERT RS 3553} 5hA] & 5 vk £33
cu_qp_delta_enabled_flag7} A2 gko| (5 2791 4], No), ko] L3} v A&

5 g
2



90
WO 2020/004912 PCT/KR2019/007675

QE@ZY BEslssl st gl
[863] cu_qp_delta_enabled_flag”Z} A|2 4k O] H A §270200 A, ka}@r 1552 H A
A B Q1 logd_diff_cu_qp_delta_area H=5= diff cu_qp_delta_area & 4% 3t&
QE@ZY BEslssl st gl
[864] “:}a]rj‘i WA 82703004, FAbEF 159 WA A H.2 logd diff_cu_gp_delta_area
9= diff_cu_qgp_delta_area 5 4ol & stE Bl A A 15
deﬂ,(QG area) T} YA 3} 159 A7) T Aol et E AT 31: AT &= 25+
UFAF3} 1352 WA AW ZA logd diff cu_gp_delta_areaS AF-&-3F AajolL}, &
270l A = log4_diff cu_qp_delta_area T diff_cu_gp_delta_areas /\}% st
A efoltt.
[865] WAl S2704°l 4, CTUS] F3 8/ 5 37t =3 € 4= 9t} o] v, CTU= CU
B A A AR FEE, FEslEgshE & gtk 974, CU= PU, TU,
5 & F Aol % syE o v g 4= it} o], IsCuDeltaQPCoded = A2 FL o &2
A4 9
[866] WA 270590 A, A E-5- 2] H A (CU_area)©] A3 189 HA R A7
25 o), @A 8270691 4] IsCuDeltaQPCoded & Al1 gL 2 AA s 4= 9t}
(8671 &l $270591 4, A A E52] WA(CU_area)o] FAbs} 150l WA vt 2
o, ¥tA| §2706-1° A IsCuDeltaQPCoded Z A|2 gL & A A3t 4= i}
[868] @A) 827070 41, CU_split_flag7F A2 o8 JEZ Y] 133553571 9
755 2790 A1, Yes), CTUE CU G & A A A S &2 333t 5= At} A
S2707° 4, CU_split_flag”7} A1 gto.2 JdEZ 3] L5 3l/E 537 H 4%
27914, No), ¥+ 23} &5 =3 1(coded_block_flag)E NEZ 3] -5 3}/5 5 3}5F

A
T 3

[869] w7 3270801] A, a3 B5 S 7 Al ad A S-oll (5 2700 A, Yes)
Zro] ¢kagl w7 E AEZY RS sa5 36t A] s
$2709°1 4 CTU W v}A] 9} CU7} -3 8}/5 & 3} 5] 1= A <]
=3 Z(IsLastCuCoded)E 2Hol e 4= 1t}

[870] A $2709°0 A1, IsLastCuCoded 7} A|2 41 7 -5-(5 2791 A, No), 74| = CU7}F
FoshRastE Qe v = o FAL3) v 7H‘ﬂﬂ ANE =3 H 353535 3]
HA L F5T 4 AT} IsLastCuCoded”F Al #5174 -$-(5= 279014, Yes), Uhs
F o sk 53} o & &A1 CUTH Pri@r/iiﬁ}% AT

[871]  ©HA S270800 A, F-& 8} B5 S 17k A2 gkl A 5ol =(& 2740141, No)
IsCuDeltaQPCoded”} A1 3k BE3= A2 gL o & A A o] ﬂ RN=A FQl o A

[872] @A) §271001) A, IsCuDeltaQPCoded 7} A2 Zk o =2 A A ¥ 74 -9(% 279 A, No),
CTU W mkx 9} U7} 23l 5315 9l =4] o] & el &=
=3 Z(IsLastCuCoded)E 2Hol e 4= 1t}

[873] @A 8271091 A, IsCuDeltaQPCoded”7} A1 4t 2.2 A A ¥ 74 9-(5= 279 A, Yes),
A §271100 4 & FA3) u /RS dERY LI/ ETEHE 3T,

;

' _4

T e, g
=)
ne



91
WO 2020/004912 PCT/KR2019/007675

IsCuDeltaQPCoded & A2 gt o= A4 4= qlt).

[874]  EESH WA S271200 4, W RS 1EE o] &3 o S SAbE mi S E
AQT 7 AU

[875]  Le]al, WA S271300 4, FApE} w A 3= Ado] fAbs) wl ) A8} o =
FA s w5 THete] A E S 9l

[876] &, @A 8270990 4, CTU W mA 2 CUZF 235 5315 QA=A o1&
LERY 3= = 8 L (IsLastCuCoded) E 218 4= 91t}

[877] ANA, B2 9 8 k3 18 v & [sCuDeltaQPCoded 7} A4 &
At o], IsCuDeltaQPCoded @} &> E 71 §& W45 o] 3|4 zho 443}
ul AA ST B D] 2 FAs 1F delA AER T
T EelEsstE =A AA T 4 Q.

[878]  &H, AV] Aol A, Al #h2 0= v & = YA, A2 w2 1= T
ATt 371 AL aka A2 ghe MR A E S A

[879]

[880] =282 ol A Ao whE A3} 115 9] 2ol HHE o] &5t
FAst v i E A sk WS dstr] g Bl

(8811 w7 S2801¢) A, cu_qgp_delta_enabled_flagE N E 23] 235 3}/ 5 3}3) 4=
T}, cu_qgp_delta_enabled_flag”7} A1 gko] H (L= 2891 A, Yes), ko] A3}
AR FE AERT RS 3553} 5hA] & 5 vk £33
cu_qgp_delta_enabled_flag”7} A2 ko] H (% 289 A, No), ke FAbs) v 7 H =&
NERy FasEsst o 5 9

[882] cu_gp_delta_enabled_flag7} A2 gLol™H, T4 S280200 A, A&} 139 zl9]
A 121 diff cu_qp_delta_depthE ANEZ 3] -5 3l/5 5 3} & 4= 9lr}, ufe}A,
FAFst 1] 7ol AR diff cu_gp_delta_depthE S84 CTU/CUS] H5
ol & Fall A o] G v ARG E RSy E S A T1E s Y E
AT AUk

[883] &7 S2804°l A, CTUS| #3353 317 =32 5= 3ltt. o]0, CTU= CU
AR Ao R o], R asREskd 4 v 97|14, CUL= PU, TU,
55 5 Holk & o v E = 9t} o] u, IsCuDeltaQPCoded & A|2 7L 2=

= A~
AR 43l

[884] A S2805¢0 A, AA] &9 Z o7} ¥t 159 Z o]l AR BT LA
25 v, @A $28060 A IsCuDeltaQPCoded = A1 g o & A4 3t 4= 2t}

[885] w7 S2807¢0 4], CU_split_flag7} A2 gko. 2 AE 23 L3 s/ 3357} ¥
7495 289 A, Yes), CTUE CU @9 & A7 & o &2 Faket 4= 9lt). ¢
$2807°0 A, CU_split_flag7} Al1 ko &2 AE =) 1L F sl 53171 9 29 (%
280 A, No), + 3 3} £ = ¢l Z(coded_block_flag)S N E &3] ¥ & 3}/ 5 3} 3¢

A
T At

[886] WA S28089 A, T3} &5 S 2TF Al 4k A F-ol =(5 2801 4, Yes)



92

WO 2020/004912 PCT/KR2019/007675

[887]

[888]

[889]

[890]

[891]

[892]

[893]

[894]

[895]

[896]

[897]
[898]

[899]

[900]

o] kAl Wi RS N E 2 Y] L3l T ISR S 5 9lom, @A
$2809¢l 4] CTU W =& 4} CU7}F R 535335 Q1= 4] o] & el =

= W ZL(IsLastCuCoded)E &1 4= At}

7] §280991 A, IsLastCuCoded 7} A2 4k 74 9-(5= 280 A4, No), "FA] ¥ CU7}
FashRsslEQorng o] A3t m g dER Y] B33/ 353}
145 F 83 5= 2t} IsLastCuCoded 7} A1 k1 7 $-(% 2801 A, Yes), U
R a3l 53} sfof & A Q Curt Fodl/E st 4= )

4] $280800 A, E-5 38} B2 Z o 17} A2 211 A $-o == 2891 A, No)
IsCuDeltaQPCoded”} A1 3k Ti= A2 gL o & A A o] Hojqli=A] &<l & 4= qlt}.
7] $281001) A, IsCuDeltaQPCoded 7} A2 Zk o =2 A A ¥ 74 -9-(% 289 A, No),
CTU W] v}A 9} CU7F R 2845 & 815 Q= A] o] & YE &=

= W ZL(IsLastCuCoded)E &1 4= At}

WA $281090) A, IsCuDeltaQPCoded 7} A1 7o = A A H A $-(% 28] A, Yes),
“HA) S2811001 4, ko] et v M2 JER Y] L 3l/E 535 3 T
IsCuDeltaQPCoded & A|2 ¢t o2 A A 4= qlt},

gk, A S281200 A, R FALE) T1FE o] &3 o S FAS wii W E
A = vk

1251, A S281300 A, A3} ul | W = Zho] e} wl A o) o S
2L} W A5 THAkste] A E 5l

3 w7 $280990 4, CTU W v 4 CU7F -5 81/ S 3} 5 Q=4 o] &
e = &3 ZL(IsLastCuCoded) & <13k 4= it}

o71A, E= @9 S %A 3 1F G 2 IsCuDeltaQPCoded”7F 2 A = <=
AT}, ol wl, IsCuDeltaQPCoded ¢} -2 &8l 1 52 M5 o] &84 o] 3}
7l AG7E EE T 9] 2 A 1F @l oA dE R
FosyETIHA=A AT 7 At

gh, A7 A A el A, Al A2 02 o w4 QAL A2 g 12 e
ATk A7 A aE A2 2 AR EEE S A

T AA 5 Hol= AEEd e Zolgp

=& Aok 7] o o] T oln| e 5 9

5 29¢ F g o] thE Al ool wE Ak T1E 9] Zol ARE o] 85t
FAL s} w2 A sk WS A ety g ol

A 290190 A, cu_qp_delta_enabled_flagE- I E 23] 5 8}/5 5 815 4=
T}, cu_qgp_delta_enabled_flag”7} A1 gko] H (L= 2991 A, Yes), ko] A3}
RS NEZY B335 3] 644 && 7 U =3
cu_qp_delta_enabled_flag7} A2 gko] A (% 2991 4], No), X+l A3} v 7| A =5
NE=H F33l/553t 34 9

cu_qgp_delta_enabled_flag7} A2 gkol ¥, ©A] $29020) A, FAH &} 15 9] % o]

—_—



93
WO 2020/004912 PCT/KR2019/007675

4 H.91 diff_cu_qp_delta_depths I EZ T L3 3}/5 353} 8 4= glo). upa}A,
FAV3} s3] 7o) A2 diff cu_qp_delta_depthE 534 CTU/CUS] &5
7ol 5 SalA o A mA M E HEsEas A 1dgstE 94 E
/\4 7<4 61— 2= Ohj-

[901] A 29040 A, CTUS] FZ8l/5 5 317F 73 = it} o] v, CTU+= CU
B A A AR FEE, FEslEgshE & gtk 974, CU= PU, TU,
55 5 Aok shE on e 4 gt o], IsCuDeltaQPCoded & A|2 4k S =2

EEL )

[902] A $29050 A, A A E52f 1ol 7} FA st 179 Zlol R E T A
28, @4 $2906°1 A IsCuDeltaQPCoded = A1 Lo 2 A A st 4= 9t}

[903] A $290500 A, A A E52] zlo]7F FAs) 1 9] ZolKH & |, v
S2906-1°1 A IsCuDeltaQPCoded & A2 4t 0.2 A AT 4= At}

[904] WA $29079 A, CU_split_flag7} A2 gL o2 czﬂE;czA Lok Ve Sewe v B
495 299014, Yes), CTUS CU @& Al A A o2 F3e = )t} A
$2907°11 4, CU_split_flag7} A1 ZL 0.2 N ER Y L3 31/2 5347} ¥ 495
29914, No), #2383} &5 =3 L(coded_block_flag)E NEZ 3] -5 3}/5 5 3} 5
T A

[905] & 8290801]/‘1 Fost 55 UL AL A -0l = (5 2990 A, Yes)
o] FAbs v iR E dER Y R E3l/R 3 etA] &
$2909¢l1 41 CTU W] wpA =} CU7}F 5 3}/5 S 31 5] = A] o
=3 Z(IsLastCuCoded)E 2Hol e 4= 1t}

[906] A $290990) A, IsLastCuCodedﬂ A2 782 7 5-(5 299 A, No), "} < 2} CU7}
FoshRastE Qe v = o FAL3) v 7H T ANERY 33l 53]
HAE F53 4 ) IsLastCuCoded”F A1 4L 74 9-(&= 2990 A, Yes), the-
FashRast sjof & Al CUZF F a3/ astE o Jdvh

[907]  ©HA S29080 A, F-& 8} B S 17k A2 gEQl A 5ol =(5% 29901 41, No)
IsCuDeltaQPCoded 7} A|1 3k TEi= A2 Zho 2 A o] Hojl= :@ch_] sk 4= 9t}

[908] WA $291001 A1, IsCuDeltaQPCoded 7} A2 Z o 2 A H 2 $-(&% 299 1 , No),
CTU W] vpA =} CUZ}F R 2 3/ 5 S 315 A=A o & Vel =
= Z(IsLastCuCoded)E 2Ho18 &= Q]

[909] @A §291091 A, IsCuDeltaQPCoded 7} Xﬂ 1 o= A 295 2990 A, Yes),
A S20119 A, o] A3} v A FE I ERZ Y T:@HHEE}E &5
IsCuDeltaQPCoded & A|2 gL o2 A3 4= 3l

[910] W& ©hA] S291200| 4, =W FA}3} T1EE 01%6& oS s} wiNA S E
A o Qo

[(911] 28] a1, &A S291300 A, FAF3} vl A == zho] FAbs) v 7l 9l 529} o 2
SFALs) w| A W5 THatste] A€ 4 gl

[912] T3 @A S2909¢ A1, CTU W mkx| 2 CU7F R &3R5 315 A =4 o7&

T e, @A
=
T=

LHER =



WO 2020/004912 PCT/KR2019/007675

[913]

[914]

[915]

[916]
[917]

[918]

[919]

[920]

[921]

[922]

[923]

[924]

o]
AR

orst 4=
] & IsCuDeltaQPCoded”} A4 = 4=
291

_(H

=

LFER = & 2 22 (IsLastCuCoded) S 2
7| M, BE gy 2 g3 1F

91t}. o] i), IsCuDeltaQPCoded 9} 72 = 2

mE sl B8 9 T s 18w

R aalEssEd=a 448 4

ek A7) A1 2k A2 ke 2 AAE 5= 9l
o AA) 550 7ol AEER ] Zolg)

52 Aol 27) o o] 2 oJv] @ 5 ik,

52 M5 S ol g A xbe] A3}

— -

oA AER ]

fiul
[m
i)
o

N

Zlo] F #o] % B}

5302 E g o] o Aol & FAkg 1F 9] ZHol 4 HE o] &5t
FAL s} w2 A sk WS A ety g ol

A $3001°0 A1, cu_qp_delta_enabled_flagE- I E 23] 5 8}/5 5 8} 4=
T}, cu_qgp_delta_enabled_flag”7} A1 gko] H (X 3001 A, Yes), ko] A3}
RS NEZY B335 3] 644 && 7 U =3
cu_qgp_delta_enabled_flag”7} A2 ko] H (% 309 A, No), &k FAFs) v 7 H =&
NE=H F33l/553t 34 9

cu_qp_delta_enabled_flag7} A2 kol ™, W] S300200 A, FAFs} 1352
SHYH-& A K Sl cu_gp_delta_subdivE N E 23] P58/ 58 & 4= Q)
upebA], F2LE; 1559 89S 4 K2l cu_gp_delta_subdiv 2 /5=
CTU/CU/EZ-2] st 4h& Sl A zto] Ak w78 e s/5 353}
Alrgdd el a5 244 5 U

71 FA ) 17 9] o H T A B cu_gp_delta_subdive= I+ HebH| H
AEPPS)NAM AEEY T 53553t 9 4 vt 3, 7] FA43) 159
SH 3 A H cu_gp_delta_subdivi= 7} ol R 53/ 353} 2 4 qlr)

@7 $300301 A, qgEnablet= o] %F2}3} wj A =5 A5 = Q= 2
ARE AT 5 Utk CTUE R/ sst ), A A E59 st 4kl
cbSubdiv 4k 022 %713} @ 5 It} qgEnable7} A1 gkol WA, 2ol &k2}&)
AR E JdEZD F 5 3l/5 53} 3 5 ), 8k ggEnable”} A2 gko]H,
o] A3 WS ER Y RSB 53] 5FA ¥ 9 )

@A 8300490 4, CTUS] % 8l 53817} =30 d 4= 9lt}. o], CTU= CU
B A A AR FEE, FEslEgshE & gtk 974, CU= PU, TU,
E5 F Aol shtE o n] 3t 5= gtk o] w, IsCuDeltaQPCoded & A|2 gt 2 =
AT Aok

w7 300501 A, A A qgEnable©] A1 kY wl (5 3090 A4, Yes), TAl S3006°1 A
IsCuDeltaQPCoded & A|1 ¢to 2 A A 4= qlt},

7 $300501 A1, & A qgEnable©] A2 7k wl, ¥4 $3006-191 4
IsCuDeltaQPCoded & A2 gt o= A4 4= qlt).



95

WO 2020/004912 PCT/KR2019/007675

[925]

[926]

[927]

[928]

[929]

[930]

[931]

[932]

[933]

WA $300790 4, CU_split_flag7} A2 ko 2 A E 23] B33/ 353171 9
739-(5 3001 A, Yes), CTUS CU B9 & Al A& o g Hatst 4= it} v
$3007°0 A, CU_split_flag7} A1 ko2 dEZY L3 3y2537 9 2 (=
3000 A, No), +2.3} 55 =2l “Z(coded_block_flag)E N E 23] 5 8l/5 5 3518
T At

A S3007-100A41, A= EQ] I8 o {5 el = & 2l L(qt_split_cu_flag)7}
o A9 Al ghe 2 el g ol ek e A oF = A A2 o2

T At o] X E] 3 o & vEMY = & L(bt_split_cu_flag)7}

" A9 Al ghe® vehd 4 ok e B E A e A A2 ghe s
= At qt_split_cu_flagZF A1 4kQ1 74 9-, cbSubdivell 25 5713 5= 9]
qt_split_cu_flag7} A2 k21 745, bt_split_cu_flag 7} A1 kL w, cbSubdivell

& F7he 5= dok A2 34D v, cbSubdivoll LS F7FeA] S 5= Q)

A S3007-2001 4, 33 Eg] 3 o 5 YEhl = &l L(t_split_cu_flag)7}
o A9 Al ghe 2 el g ol ek e A oF = A A2 o2
LR = ATt tsplit_cu_flag7h A1 451 A 9, 353 Eg o] S E5A A
mid_tt_blocko] A1 gt =2 e 4= 91} o], cbSubdivi= 1S F7+3 4= 3Tt
3R Bl o] F3F E5 o] ol A9, cbSubdiviE 25 F7He 4= QU T

A $3007-301 4, 3% E g o] F1F 558 el = mid_tt_blocko] A1 #E<!
74 5-, cbSubdiv+1 ©] cu_qp_delta_subdiv F.t} 2} A 1} & off qgEnable-> A1
o= A= 4= 9lt)h cbSubdiv+1 ©] cu_gp_delta_subdiv X0} - 7 5-,
qgEnable-> A2 ko = A= 4= It} mid_tt_blocke] A2 gL 7 -, cbSubdivo]
cu_qp_delta_subdiv E.t} 2FA Y 2+ 0] qgEnable-> A1 gto2 A= 4= ),
cbSubdiv®| cu_gp_delta_subdiv B.T} £- 7 §-, qgEnable-2 A|2 ¢k o2 A= 4=

[u—

A
A S30080 A, F5 3t E5 S8l L7t Al 4k A 9ol = (5 30004, Yes)
ol FAbs v iR E dER Y R a3/ 534 & 7 Jon, &
$300991 4 CTU W 7FA 4 CUZF #2831/ 531 5] =4 o] 5 Vel =
2 ¢ “1(IsLastCuCoded)E <13t 4= 9l ).
@A $3009°1 A, IsLastCuCoded 7} A2 4k Q1 A -$-(% 3000 4], No), "FA] % CUZ}
FashRsslEQorng o] A3t m g dER Y] B33/ 353}
W4 & F1s 5 9} IsLastCuCoded7F A1 35S 7 $-(52 300 A, Yes), the-
H 53553} sfjof st A Q0 CUZF s/ ashE 4 9l
A S30080 A, F5 3t 5 S8 L7t A2 4k A 9ol =(5 30004, No)
IsCuDeltaQPCoded7} A1 4k W= A2 gL o= HdA o] ¥ojgl=4] &l &+ Tt
7] $301001 A1, IsCuDeltaQPCoded 7} A2 Zk o 2 A A H 7 -$-(% 309 A, No),
CTU W »A 9 CU7F S35 231 9= A o 5 Y=
2 ¢ “1(IsLastCuCoded)E <13t 4= 9l ).
WA $301090 A1, IsCuDeltaQPCoded 7} A1 #k o 2 A A 74-$-(% 300 A, Yes),



WO 2020/004912 PCT/KR2019/007675

[934]

[935]

[936]

[937]

[938]

[939]
[940]

[941]

[942]

[943]

[944]

[945]

=

A 83011004, ko] et v R 2 ER Y] Lo 3l/E 535 3 T
IsCuDeltaQPCoded & A2 gt o= A4 4= qlt).

T3 WA $301200 4, 8 kA}3) 1
A 9l

18] a1, A S301300 A, AL S} uf ) = Zho] e} wl ) A o) o S
SFALs) w| A W5 THatste] A€ 4 gl

3 w7 $300990 A4, CTU W v 4 CU7F -5 81/ 5 315 Q=4 o] &
LERY 3= = 8 L (IsLastCuCoded) E 218 4= 91t}

oA7|M, E& ¢ £ A3} 1F @9 2 IsCuDeltaQPCoded 7} A A & <=
AT}, ol wl, IsCuDeltaQPCoded ¢} -2 &8l 1 52 M5 o] &84 o] 3}
7l AG7E EE T 9] 2 A 1F @l oA dE R
H ool 58 A=A Agde 5

ghH, 7] AA Ao A, Al 3E-2 08 o m e 5= QLA A2 gEE 18 ofm e S
ATE 71 Al gh A2 gh& A2 HAE 5 Qo

el
tlo
o
o
s
£

2% st N5 S

L2313 k32 2 g o] o A Aol W gho] Fxpa) uj R E A E R
sl sgsty] Hal 2adh i 84 ARG o & YE= B

coding_quadtree() = F ZE s /Es3E = T 8 AE T
Ao & shE E3tehi= w@el o]t ol wl, x0¢} y0i= ZH7 CU/EF9] 9 At
AAE e = &% 4L 5= Ao} T3 10g2CbSizet= CU/ES W H] £=
=05 log2E FH el 9k 9 Ath cqtDepthi= A A CU/EF-2] Z o] & e
T At treeType> A £52] E¢] o] JHjE YErd 5= Utk

cbSubdiviz @A CU/EE9] a9 F & 4b vhekd 5= 3lt). o] o, cbSubdiv=
AAle] Zlo] gholl 2M & FalE & ALk A=ED Q] A9, 552 Yn|e) o7t
A2 Fo] 5 7] dlitoll st R 4h& 2n & el 4 vk

U3} 152] S w4 B9l cu_qgp_delta_subdivi= cuSubdive} H] 1 E 3} o]
ke Fabst w i A E A DA WA o5 A S =
cu_qp_delta_subdiv7} cbSubdiv .t} AV & 73 -5- xbo] F23} wl) 7 ¥ = gh<d
CuQpDeltavVal2] k& 022 A4 3 4= v}, =3 cu_qp_delta_subdiv7}
cbSubdiv .t} 28 7 9 CuQpDeltaVal:= 02 8 A A 81A] &S 4= g}

qt_split_cu_flag= th et &5 0] AL EY=E F3 Y =4 o
ATH qt_split_cu_flag7t A2 gh-& 2= A5 tha st 25 A EEQ & {3l
H, A1 gk 2 A B A g 5

qt_split_cu_flag7t A2 k& 2= B35, 550l 4709 EF 02 37| oo
coding_quadtree() 471 & 7F& 4= it} ol uj], 42l
U H](pic_width_in_luma_samples)®} 3 ©](pic_height_in_luma_samples)®l] o} 5
x13 yl1& Bl sto], E5o] 4 Hho g BlojuA] 4] of 5 1S

o]
AR

I
(m
L
il
Nl
4



97

WO 2020/004912 PCT/KR2019/007675

[946]

[947]

[948]

[949]

[950]

[951]

[952]

multi_type_tree()T ©| XN EQ] =38 Ed &5 S 2 E L3356l
T 8A4E T Ao s 23t T o ,C
U H| 9} 0]l & 1<<log2CbSize & F3lA 73 5 St o, << & &5 4 ZE
ALE vER o Qo)

7] AA A A, AT 2h2 0S w3 S a1, A2 gh 18 o) e 5 Q)
71 A g A2 g A2 AAE 59l

multi_type_tree)= ©| XN EQ] =30 E] 55 T2 5 L3/ 338t =
T 8A4E 5 Aok stvE L et deloltt. ol v, x0¢}F yoi= 247}
CU/EES] 9% Ad X5 el &3 31Y 5= 2dt) cbWidth} cbHeight=
AA F5slEF et CUE o YH| 9 wol & YE o A Th cqtDepth+=
AA CUMEE 2] 2ol & YEld 4= AT mttDepthi= A A CU/EF 2] ol W E ]
E= 30 Ed e 2ol & yERd 5= Jltt cbSubdivis WA CUMAE 9] a9
e e 9= 91 9, qgEnable-> ko] Fx}E} v /M 5 A F3%] A
o] 2 Uetfi= Z 82 4= v} partldxi= o] W E ] 3= 383 Eg A o,
HF s gslE = cuase AAs Yebd 4 At teeType d A £5 9]
Ed 9] FHE Ve 4 gl

qgEnable©] A2 ¢kl 745, A3} 179 s AR
cu_qp_delta_subdivi= cuSubdive} Bl & 3fo] 2ol k}3) v W =5 A 43 A]
2] o] 5 A A S 4 T} qgEnable©] A|2 4ke] 3l cu_gp_delta_subdiv7}
cbSubdiv 2.t} A A Y & A9 Zbo] Fx}3} vl ¥ 4= 2191 CuQpDeltaVal 2]
& 0o5 AAT = 9t} 3, qgEnable©] A1 4ke] 3l cu_gp_delta_subdiv7}
cbSubdiv .t} 2F& 7 -$- CuQpDeltaVali= 0.2 & A A 314 ¢S 4= gt} w3t

mtt_split_cu_flag= | N EZ] E= 37T EYZ 55 & 7
Ueldl = S8l 2 5= 2ot ol dl, mtt_split_cu_flagZ7} SPLIT_BT_VERE
LEb = A, A2 ekl o] X Eg S o e 4= 9l o, npzk b =
SPLIT_BT_HOR-2 7F=XFaFe] o] E ] & ou| gt 5= glu}. 3
mtt_split_cu_flag7} SPLIT_TT_VERE WEM:= 2§, A2 o] 323 EE &
ol & 4= gl o, npE7FA 2 SPLIT_TT_HORE Y e = 725, 7k ubake]
3T EYE Y )

ol WE g & FatE = 7%, cbSubdivell 18 B 5= It} B3 Q4 ¢]

U H](pic_width_in_luma_samples)®} 3 ©](pic_height_in_luma_samples)®l] o} 5
x13 y1& vlalste], E50] Q4 Hho = Hlojux] =4 oA 75 03
ATt olwl, 5 32= Al 2Eke] o] X Ee] 3o A o & YR

3T EFE F8EE A, qgEnabled] E3 1 2 AT 5 Y kst
159 s w A BRI cu_gp_delta_subdivi= cuSubdiv+2%} B 1L E 3Fo] zho]
P23} WA B ASshA] W] of 5 A AT 4= 9lt} qgEnable©] A2
%kl 3L, cu_gp_delta_subdiv7} cbSubdiv+2 2.t} =LA Y -2 7 9- qgEnable #k-&



98

WO 2020/004912 PCT/KR2019/007675

[953]

[954]

[955]

[956]

[957]
[958]

[959]

[960]

[961]

A2 ghoz AAT 4= v} =8k ggEnable©] A|1 4ko] AL, cu_qp_delta_subdiv7}
cbSubdiv .t} 2F& 7 9- qgEnable 4k2 A1 gto =2 A4 e 4= qlt}. oju), A4 =
ggEnable 4t 333 = 3 E ] 9] multi_type_tree()oll 712+ A4 = 4=
At olw, &= 325 ME2WEre] 373 Ed] e A o & YERIT

3RS Ed e A, #5370 959 B cbSubdivi 15 HElE 5 o, 51
E5 cbSubdiviz 25 H3l& 4 th.

coding_unit()-> CU/E59] #A ¥ H B 5 Jol & shyE o 3l/5 538l
T 849 whejolt

A7 AAellell A, Al #h-2 08 oo 5= 1AL, A2 g5 12 o = Ao
71 Al AR A2 g2 A E A E S A

A7 Fazrol A AEZT F3 35 H5 3l A AEZT 5353 5=

-

N

R 3 E 74 = 0&F A 97-&F(0-th order Exp_Golomb) ©] X &}/ o] 1 3} ¥H
(se(v)), F+Z & 7HA &= kAR A 92— # (k-th order Exp_Golomb) ©] %1 3}/< o] X1 3}
W (sek(v)), FE & 7HAA] o= el Aol gl gk 0xF A 5=-& -(0-th order
Exp_Golomb) ©| X &}/ o] X 3} HHH (ue(v)), F2 & 7FAI A &&= F2 Ao
o] gk k&= A] 9 F(k-th order Exp_Golomb) ©| 1 3}/ o] X1 &} HHH (uek(v)),
3174 Z o] (Fixed-length) o] X1 8}/ o] X 8} W (fin)), A 2H¥ €} o] 2~ (Truncated
Rice) o] &/ o] 2 &} Wl =& A 2% ©8K(Truncated Unary) ©] 2 &}/4 o] 21 8}
HHH (tu(v)), A 2H# o] ZI(Truncated Binary) ©] % 8}/9 o] X &} M (th(v)), -
AeH 2bE F33E T3 W (ae(v)), Bl E & B E 2EF (b©Q), F2E
7EA = A ol A sl o] W3l W (in)), HE 5 THA A i kol 44

28 (un)) B @ (Unary) ol X8}/ o] 113} W 5 Ao &=

ool whEH, FAs v A e E o] B3 QA FedlE e Y 2
FA7F A E 5 A

ER, ool wEd, 55 el e FAs v R Al Y R
Fogt a8 TS A, 4 ool FRaEe st = FAs 12 A7
Jrol wpe} xho] st Wi AT AT " H = 7S A s 9
Fashrast Wl 2 AGA T AleE 2 ]l

L3, 2 ] wEw, o] FAst v 8 B R s/ ekt gt
HlEES AaA717] A8, dA 550 FAst i & 8 FAsk 159
FAs v A E Ve R A ek 4 FesE s W 2 AL
AlgE o e

LR el wEd, 55 27 ol EL 230 B of ¢ theFd



PCT/KR2019/007675

99

WO 2020/004912

of, dA &2 1717} 8x8 ©]

ATt <

o T
2 wo an dwo_e - Hw ﬂm m B oot
jgzte} — ~X ) —_— —_
S ﬂlwr - oR o udl.m_x = ﬂx_um,i o0 0% o 1 -
WW o} <° ~a - BO ot = o e M G £ o A —_
L T S W AT H T s T ey g
™o ) X =o X ~ AT;dﬂ L Eﬁdﬂmﬂbf m.la - oo oF
s oF 07 == ol R = iy T o
o T T T W B PR
IR W Leg F o ogEoRlodg®
o.AI :.: AT G O# 0 J|£O o HLEE ﬁo Ivm_l‘M‘Ll‘UI‘W;OD
E._ ol ~o ol < A o T o e SN S 53!
m M Py By g Xy W OT R g R o
O Fo WMo PY s ¥ O BTSTncgRZE
X o) X ol ol oy ~ dl ) - No Pl M — <M oy g =
OE 0 H_lﬁl O} ﬂo%il e.:l _ <M = Ellmﬂ
o wﬂ = o N ol o Ty % utm mdp W8 X o7 do o 2
! ) T _] ’ < N -~
%ar._w%wr._ﬂm% =" M%M?Q %H@%%M&M%
Com st ® o 2H 2gXEy To—gwmalir
BN o N DN R o s N 2 ol B
sET R e wlwnﬂ?a# O R o
— e = _, T K ) ol B |_ i N
=N O W = %0 = ok M BT 25N
- RN N - M~ T S
@W%m%%% a7 %%Mﬁ%@iﬁw%%mem”ﬂ
brwze?h 2 %%%%@%ﬂ%ﬂﬂ%ﬂﬂW%
= 1y = =~ J o ; ! _ o oy o Jlmmo,i ,]]u
3 X #,X_Loi,wro _ﬂonE. %d%%ﬂ%mﬁv u.ﬂM7o_E
O o X E %ﬁd%%ﬁdﬂ%ﬂNwimr%wa%
= = —~< }0 e — / it ~ =<
T B B g R g N X% 5% R A
FEEE®mE O 9 ?mo%i%éméovdlic.:T%HW
5 T o E Ty N < - R e n W <
FREEETY @Y PN Er R SRt I
T ™ ET ™ A Mﬂﬂ%ﬂ%ﬂ%ﬂom&udﬂi’x%%W%ﬂo»
ool Bl Pyl b T R g S KT NI T 2 A
it <H < < ° o £ o i W2
Gl e e e e R mﬂﬂa@.NaAm_xﬂ_tu,mo&o,moo_u%ﬁﬂmoﬂl]Az:.,il
THEHETB T mrdxopTeews T Xus L0 m
Tl Ty T ool o N m M gl NN LT T
B AR o A - B R SR

[962]
[963]
[964]
[965]
[966]
[967]
[968]
[969]
[970]

]

(temporal layer)ol] w2}

[e)

=

of, AA 52l 717} 16x16 0]/ 0] 1L 64x64 ©] 32
Al

= =
=

o], & A B=9] 717]7} 16x16 ©|

of, @A E59 A7]7}4x4Y
5= 9t 4

—
=
=

= =
=
=

=
=

T
=

A}(identifier) 7} A TLE

=
=

=

o
Al

>

[971]



27} 1

PCT/KR2019/007675
(slice type) =

100
o 485 Zetol s B

T
=

WO 2020/004912

i . ~ 3 3
N i ol = ol il i r g ) @Dﬂ i
G ® W oy TAPLR=T% 2z ] o
0 — T + 7 % = _1r7,moﬂromﬂ]ﬂD W o3 R
TR BT, WEeTovag DwI
WOT 50w %&umLE ol T e L TR & mtamﬂ%
i) %H%%Jﬂ mw% . o i%i?%%ﬂD%%EmE_wmo
BT e RS L Cgr e o Mg tiay S8R Y
T Mg®yHe BEE® ToAslirERAEAT
= ol o = = o5 20 T TK " o B X R R B
o TUEZTAL Teae TET I Prlhizddgld
b ] srxer BT ITERRVTFRF
a4 s Mﬂgﬂa B PERETU gl w
e HSUTHE LT BIisuliasaszels
S T R i B TN IR g iR =
o) TP Paety AW T ST e
g Porm e WA w N B R ER ST S
I R e %vﬂﬂact mﬁuth_.ibﬂ;ugm%mﬂmmﬁ*lmﬂmm
i = e W o5 8 kT
£ RgusEx TrTa werddisTeafed
Ge2TaTRL Tial STESITLRIENZS
! ) X g o — — - o
el Pt Ramg peldw e w7 K
TGP g TR g EToaTWs LR
RN S I =g AT YT
el T M e Pmer SHwtaZ mwm T T
P Z P HHWT pmo g wHE TNl g 24T
_amﬁ%_%ﬁﬂlun %i_ﬁumu majo»EﬂL?%@ﬂ . S g o
"~ N —— h — W# o I vl.l'.ﬂ
™ o = T T oo e J =2 Mo N R S I AT
%%EMM%%}W% M%%_ﬁ w%%ﬁﬂ%%;ﬂﬂh%ﬂ
= X eIy 2o B e AN SR A Sy S i £
T T o R we < 7 N BoLmo W PR X N W 2R Eo
ﬂoW.ﬁﬂﬂAo%ﬂiL ._IGLELWWE?MHEATﬂﬂﬂﬂLHEqiﬂWbéeﬂwm‘wﬂ
R T U NR AT AN T BT o m B w A ™ Ed Moay
FRHDETFTEARS 0@ XH Vg @R o MR U PR
ool WWEPETWK S OFRNT AT T R o W F P K W

[975]
[976
[977]

°|

[978]



101

PCT/KR2019/007675

WO 2020/004912

AE= AL ok,

AEET !
2 742 Aet o] ¢

&

ERRAR

bz 7l wopol A 5

Fe|o] a4 4= o

5
T

Joll =

L=
©
al

glst
=

H
o]

Q?
_Zr

<!
=2
i

=3
el

7 o]} of
g

BH
Lo

Kol
T

9l
2

Ay ol §7H5 A



PCT/KR2019/007675

stel 7] AA BE | P45

5

=

102

3749

HEAEY O R AE A3} 1559 A 7]

o 3101,
&7 FAsE 152l A7

i

&7 FAsE 152l A7

A1

|
|

A
5+ 2

q.

WO 2020/004912
)

Q_—rL
Q_—rL

3|

[
[

o

A

1 AR, 7] A2 152 dol AR, 7]

o 3101,

i

q.

A1

o} 3]

q.

Q_—rL

3|

[

ol

=

=

o] A7]

=

ol o3}

shol s} o1

A~ 0o

Hol 7]
tod 237 d A 59

2l

3

[s)

1

5
T

}

A
-

=7

ad]
» R

AL

T .

o 3101,

o 3101,
o 3101,

st

1
S

[
1

[
1

[}

q.

q.

&7 FAsE 12l AVl 71 &

&7 FAsE 152l A7

A3
Al
47
A2

|
|
|

5} 4
5
- 6

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

_O
[78
[8

=

o 3101,

i

A28

- 7]

q.

Q_—rL

3|

[

ol

)

Hir
o

ol

af

Aell 71 &

o

Eu

17] Al 1ol 2717k

o 3101,

i

A28

o} 8]

q.

Q_—rL

3|

[



PCT/KR2019/007675

bol @A) 350] A3} vl A 55

A~ 0o

103

oA

3 ko 2

o 3101,

& ghow

T .

o 3101,

],

1
S

[
1

[}

7har
P2} 159l 2715 AR B

&7 FAsE 1552 A7) 7]

a7

q.

ke
[e)

&7 FAsE 152l A7

&7 FAsE 152l A7

25 7hat

A8
A8

1

|
|
|

19]

[
F 10

[
F11

[
F12

[}

q.

q.

q.

WO 2020/004912
)

Q_—rL
Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

[7(

3|

[e]
[e]
[8
[

A

ol 4B, 7] FAs} 1o Aol HH, V]

TH

—_
fite]

o 3101,
o 3101,
o 3101,
o 3101,

1

[
1

[
1

[
1

[}

q.

q.

q.

q.

A11
13
12
12

|
|
|
|

F13

[
14

[
F15

[
16

[}

q.

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

[7(

3|

[e]
[e]
[8
[

ol

o §55%= A

af

Aell 71 &

o

Eu

17] Al 1ol 2717k

o 3101,

i

A28

3} 17]

q.

Q_—rL

3|

[



104

PCT/KR2019/007675

WO 2020/004912

o 3101,

&

A17

s} 18]

Q_—rL

[

T

3 ko 2

25 7hat

o 3101,

&

A17

s} 19]

Q_—rL

[

T

3 ghow

7ha

KeN
=

1

s} 20]

Q_—rL

[

o] =174

=
H

Eﬂ O] E1 = Ookx}ﬂ‘ A

9] ;&oq Ookx}ﬂ‘ UH 7H

| 7}/ gl 7] 2

i

I

F=d

bol 471 A4 2ol Aot ARG E F

=l

71 =) A



1722

PCT/KR2019/007675

WO 2020/004912

™
2y
u#,a
pmm e
< i
2w e
ki
il
o+ -
S~ B B8~ o
b 5
o .m_l
ok
< o < oy
F ™ S~ m
S B
Lo
U 3 )
Lo [Re]
w\/\ﬁ.uml o w + =
—+ WL p ot
% wﬂ
S~fr =
onl — ™
o L W) A
ok T
— o s =y
=k w\(wzmuﬂ = -
RN §W £y
ke = B
=0
ki)

o
o
[y
s et
_ 1
| 3
EUNT. o
el T ME[ TN
_ ™~ = IR
_ o *
| S e L o R
_ WA |RTRe -8
_ AT of T
|
1 I
| il =
o]
B
_ —+
|
| e
< [
“ [ =
_ &
_
_
| s
| S~ %
| 0
_ LN
|
|
<
%?;QZEE
_ T
.
o
~ Bl
o = J
A



2/22

PCT/KR2019/007675

WO 2020/004912

b=N ‘€=1072

9l=N ‘I=I07Z

ce=N "0=I072

|||||||||||||||||||| I_ I I |
e 9
_ _
NG - |
o o
SB meRESK] o L Lo
AT s m
. |
|||||||||||||||||||| A [

\ e 7 |

N €|z | _
NS NS | \ -

L 10 _ Y \\\\ /
-BRBASE (-EREBASK / /
N/ N

|
NE ¢ e [N :
L [ o " \
o |
\

00¢

€



3/22

WO 2020/004912

4]

PCT/KR2019/007675

0:Planar
A 1:DC

«




WO 2020/004912

4/22

PCT/KR2019/007675

[5-6]
ol A% H3B A5
—— 12 Wg ~ 27 Vg - A
[57]
Segment D Segment E Segment F
A Y_H
) L Reference line 3
= (] Reference line 2
) Reference line 1
= Reference line 0
(9p]
Block Unit
[an]
& <
(@)
(b
(¥p]
<C
=
(D]
%{
Q
w
5=8]
64
> |
64 :




5/22

WO 2020/004912

PCT/KR2019/007675
[5=9a]
A
Y
HEASRORRE 2Xs B I)lo 28 S |
=53}
Y
Qe 1B AN B BL0| JIZS0 BY BB o
DI ANB DIHHAE S
Y
O A3 NS0 JIZS01 BT 22 2N |
HHEHASE BT
Y
z2
[5=9b]
A
\
X3 g0 IJ|E HE 5911
\
2Ta I8 A0 JIx3H0l B B2 ANH | o
oSS 2H
\
ATB OHEH00 DIESI01 B 2B 0| ETB | o
WHEAE S5
\
%N 1S )0 2 HPE £33 5914

=
i



6/22

WO 2020/004912 PCT/KR2019/007675

[5=10]




7122

WO 2020/004912 PCT/KR2019/007675

11]




8/22

WO 2020/004912 PCT/KR2019/007675

[5=12]




WO 2020/004912

9/22

PCT/KR2019/007675

(a) (b)
A
c)
[5=14]
128
_—
-« /L
B=Sa
128 /
AT




WO 2020/004912

256

10/22

32

PCT/KR2019/007675



11/22

WO 2020/004912 PCT/KR2019/007675




12/22

WO 2020/004912 PCT/KR2019/007675




13/22

WO 2020/004912 PCT/KR2019/007675




WO 2020/004912

64

14/22

PCT/KR2019/007675



15722

WO 2020/004912

cu_gp delta_enabled

PCT/KR2019/007675

flag==07?

$2402— log2 diff cu_gp_delta_lengthS 53 8H/= S 5}

s03—  2Xet 189 20106 lengt) 2 N
52404—— cruESs/2ES 8 -

52406
<

S2405

max(CU width,CU_height)
0G length?

\

IsCuDeltaQPCoded = 0 8 X No

S2407

52408

No
coded block flag == 0? Yes
No

Yes

S2411—

o

O TS DB+ RS 8/=33
IsCuDeltaQPCoded =1 8

S2411—

S2413—

02
zd
ton
[
=
&
S
N
0x

CU split flag==1? Yes
IsLastCuCoded =

Yes 52409

==(?




16/22

PCT/KR2019/007675

WO 2020/004912
[525]
Cu_qp delta_enablea Yes
Jlag ==
52502 log4_diff cu_qp delta_areaS S 3 9H/Z3 9}
53— SRS 18 HE G areg)Z E
Y
$2504— crURse/=2338 -
52505
325\06 CU area 2 QG area?
IsCuDeltaQPCoded =0 & Y No  $2507
CU split flag==1? Yes 52909
No
No IsLastCuCoded == 0?

52508

coded block flag ==

sCuDeltaQPCoded ==0);

S2511—

&0 RSt OR)

IsCuDeltaQPCoded =1 = 83

He £35=35%

52512—

52513

RPN J1 D) RS




17/22

WO 2020/004912 PCT/KR2019/007675

[5=26]

Y
so603—  LX3 IEY L0006 tengyZE |
Y
$2604— cru£3s/=353 D
$2605

max(CU width,CU height)<

0G length?
52606 ‘ Vo
‘IsCuDeltaQPCoded 083 ‘ ‘IsCuDeltaQPCoded -18% }fv S2606-1

52607

CU split flag == 17 18 Yes 52609
IsLastCuCoded == 0?

Yes i

52608 coded block flag==10?

S2610 sCuDeltaQPCoded ==0;

O SXE N+ RSo/=2S 58

ST IsCuDeltaQPCoded =1 83
Y
oo | T8 SNBSS 018 0= SXak
T OHope = 23
Y
52613 — SFTH3 DRSS 28 —




18/22

WO 2020/004912 PCT/KR2019/007675
[5=27]
cu_qp_delta_enablea Tes
flag==107?
$2102—  log4_diff cu_gp_delta_areaS TS IH/EBTI |
srs— SRS IEA HH G arepZE |
s2704- cruR38/E33 [«
S2706
y
[ IsCuDeltaQPCoded =0 8B | | IxCuDeltaQPCoded = 1 BT |~ s2706-1
S2707
CU split flag==1? Jes Yes 52709
No IsLastCuCoded == 0?7
S2708 coded_block_flag == 0: fes ‘
No
S2710
&0 SR 0N = RS2 S0 8
LCuDeltaQPCoded =1 = S
oy | FESTE IES ORE 65 TN
O+ ZF
82713 — T3 O 4 28 -




19/22

WO 2020/004912

Cu_qp delta_enablea Yes

PCT/KR2019/007675

flag==0?
No

$2802—

diff cu_qp delta_ depthSE FS4/2 S 9}

52804—

U R23/233}

52806
O

CU depth<
diff cu_gp delta_depth?

Yes

\

IsCuDeltaQPCoded = 0 8 &

No

Yes

CU split flag==1?

52808

No
= Yes
coded_block flag == 07
No

52810 sCuDeltaQPCoded ==(:

CRENI W EE etel e

2811——
811 IsCuDeltaQPCoded =1 823
Y
| FE SN IES 028 0 IN3
Dppes 28
v
$2813— SRS 2

Yes

IsLastCuCoded == 0?

52809




20/22

WO 2020/004912
5229]

52902 —

S2904—

2906
N \

diff cu_qp delta_depth?

IsCuDeltaQPCoded = 43

IsCuDeltaQPCoded = | 43

52908

52910

S2907

No

CU split flag==1?
@ded =
coded_block flag ==0?

No

PCT/KR2019/007675
Yes
33
—~— 52906-1
Yes Yes  S2909

=0?

Yes i

S2911—

&HO1 2 A DR

A g
ETT

IsCuDeltaQPCoded =1 &3

23/=335%

S2912—

S2913—




21722

WO 2020/004912 PCT/KR2019/007675

[5=30]

SSOOZ»A{ cu_gp delta subdivE F S /238t ‘

!

S3003»/~{ qeFnable=chSubdivScu_qp delta_subdiv ‘

04— cuFeHRSE |« |

qgEnable=mid tt block?(chSubdiv+1<cu_gp

SS007™8 = " dlta_subdiv)-chSubdvScu_qp_delia_subdv

$3006 $3006-1 No $3007-2 —~ iftt split cu_flagchSubdiv=mid tt block?
| chSubdiv+1:chSubdiv+2
‘ IsCuDeltaQPCoded = 0 &3 ‘ ‘IsCuDeltaQPCoded =183 ‘ f

chSubdiv=(qt split cu_flag)? cbSubdiv+2
(bt _split cu_flag)? chSubdiv+1:cbSubdiv
A

S3007-1 —

53007

Yes Yes

IsLastCuCoded == (?

CU split flag ==1?

S$3009
Yes

53008 coded_block flag ==0?

No

S$3010 sCuDeltaQPCoded ==0:

i | O STIE RS H5825 5
IsCuDeltaQPCoded =1 & 8
1
oo o Ehe &S 0188 il 5 ZAtat
IRt 2H
v

$3013—| I3 DHNE S 2E —




22/22

WO 2020/004912 PCT/KR2019/007675

[5=31]

coding_guadiree(x9, v0, log2ChSize, cqtDepth, treeTyvpe) {

chSubdiv =2 * cqtDepth

if{chSubdiv <=cu_qp delta sabdiv){

CuQpbDeltaval =0

3

if{ qf split cu fag[x0}¥0 ]} {

coding quadiree( x0, v0, log2ChSize — 1, cqfDepth + 1, freeType )

if{ xI < pic width in lnma samples)

coding_gquadtree( x1, y0, log2ChSize — 1, eqfBepth + 1, freeTvpe )

if{ v1 < pic_height in luma samples)

coding quadiree( x0, v1, log2ChSize — 1, eqfPepth + 1, treeType )

i xI <pic width in lnma samples )

coding quadtres( x1, v1, log2ChSize — 1, eqfDepih + 1, treeType )

1 else

mulii tvpe tree( x0,v0,1 << log2ChSize, I << log2{bSize, cqiDepth, 8, chSubdiv, 1,0, treelvype }

} 4 coding quadiree()

[5=32]

multi_type_tree( x8, v, chWidth, chkHeight, cetDepth, mitDepth, chSubdiv, qgEnable, partldy, treeType){

ifiggEnable && cbSubdiv <= cu_gp_delta_subdiv){

CuaQpBelta¥Val =0

H

iff mti split cu flag ) {

H{ MrtSplieMode] x0 || 70 ] mttDepth ] = = SPLIT BT VER }{ #same with SPLIT BT HOR

mulii_type_tree{ x9, v, cbWidth /2, chHeight, cqtDepth, mttDepth + 1, chSubdiv + 1, ggEnable, 9, ireeType)

#{ x1 < pic_ width In lama samples }

multi_type_tree{ x1, ¥0, cbWidth s 2, chHeight, cqtDepth, mttDepth + 1, chSabdiv + 1, gzEaable, 1, treeType)

} elseif( MuSplitMode] x0 }{ ¥0 |{ metDepth ] == SPLIT TT VER } {/ same with SPLIT TT HOR

gzErable = ggEnable && { cbSubdivi2 <= cu_gp_delia_subdiv }

malii_type_tree( x8, ¥8, cbWidth / 4, ckHeight, cqtDepth, mtiDepth + 1, chSubdiv + 2, gzEnable, 4, ireeType)

multi €ype_tree( x1, ¥9, chWidth / 2, chHeight, cqtDepth, mitDepth + 1, chSabdiv + 2, ggEnable, 1, treeType)

multi type_tree( xb, ¥2, chWidth, chHeight /4, cqtDepth, mitDepth + 1, cbSubdiv + 2, gzEnable, 2, treeType)

ar

coding umit{ x@, vy, cbWidth, cbHeighi, trecType)

} /f coding_guadizee()
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