y L=
&
=

lll'l.‘.:'q r’l-_':'

ZIHES! 10-2020-0043331 [

O (19) W3R =537 (KR)
(12) /W53 FE(A)

10-2020-0043331
20203049274

(11) Iz
(43) FMLA

(561) FAES =7 (Int. Cl.)
HO4N 19/00 (2014.01)
(52) CPCESEF
HO4N 19/00 (2013.01)
HO4N 19/10 (2015.01)

HO4N 19/10 (2014.01)

(21) &Y= 10-2020-0045501 (&)
(22) E4LA 2020304914
AAP AR 20206904214
(62) 9= E3 10-2017-0169703
AE=dIA 201731249119
A TLA 2017d 12911
(30) +XAF%
1020120071446 2012306¥29Y gl (KR)

(71) £9
JFAAFAATL
g gAl a7 7R 218 (V1)
A AsEYd
A71% &2AA 715 9= 1732 (AdE, 4
Btietal A7 )

(72) &gz}
38
NAFGA FAAT SR 34, 810% 2015(
=&E, AunlS8uA])
A%
PAFAA AT EotsE 523, 202% 18013 (
2%, HEYS)

(REe] 7<)

(74) gl
AH 7

A A 40 F 2 g
(54) ol 3 JA Fast/ 5353 Uy L FX
(567) 2 9oF
gaF B3al/E53s dbd 2@ A7 A EE. B o] 2 A B33 AR A E=d 3 do] A
(residual signal) A 7 BRE g5ate] Hasteles Hashy 2 A7) o] s EA /7 ARE 7|
2 A7) A BEZ9 o] AEo] e AW Wi (scanldx) S FEste] A7) A BEEY o] AITE FEEE
Fhol A% A5RE 2, 7] 3ol AE EA FF AERE, 37 84 EFol o] 37 EAEEA o
BE AAstes Grolm, A7) e AE 22X 5 ARIF A7) A EZd 3] 257 EAlskE AoR A A
St A%, A7 dAl E5o] 00] obd s o] Wk Al @ (transform coefficient level)S ¥3+& 4
A=
0 ¥ = - %10

S1020

j

QIEz} o= BEof
kot A 70 4t

(ScanType) 278




ZIHSd 10-2020-0043331

(72) &=} 738
R A7%E F9A GET SR 1725, 4025 (A%
o % %QM AT B R 98, 6095 16055 (6 s)
E AR g
o| X% A7 % A B 92 7, Bs 3023(
AFdN AT AZEE 124, 1025 190435 (X =3, sobdeh
5%, woelis)
ARAE
AFAA] AT ESrER 77, 1804%F 10035 (=<QF
T ToH8UXAEF$~)

Agt F7tAFNLEAS
BALEWNE 11-921-02-001

ek v 2z} 8

Al dE T

ATFAFA WEEARTRI A /R R X QA

A2} A| 8 ot ohAld 3D X9 UHDTV W 71s 7%
71 o & 1/1

T

AF-713k 2011.03.01 ~ 2015.02.28




10-2020-0043331

[}
o3 WEHDCT) B A7

he 2

=

o

)
=)

g Al Al

FrHY
ATE 1

M

vie)

"

IA A A Ao glolA],

=

A BEel 2717} 4xat ohdl

]

il

AT 2

71

W

BN
o

r
o

oy

i
e

H
jo
ToH
=)

Wy

W

BN
o

r
o

i

(DCT) 2 A7)

e A4,

3

¢k

2 AR s ot od g

. s Ke)
o = 1 —

=ol o]

= 244

a3

(DST) =

¢

3]

olxt Ad W

L
L

.S s Ke)
o = 11—

ZEof H

i

X
B

29| 777} 4x47}F o

)=}
=4

471 dA

2 A A

Z] o]
1w

Al

oW

S|
S|
=2 N

ok

HA1a glem] 1o

S DTV tfEo] HDIVE] 4w

AL gE A2k S ohe A

skal Q.

=
7}s

=

=

=

u

£ 1920x1080)
S

=
=

A (1280x1024

3]

WA 7 &
# <+ HD(High Definition)

e 4y
7l & & o

[0001]
[0002]

sk, =Fdel =

Al HDTV,

s

:3

HA = et

NEE

1o

A

)

o

Ar

oy

e

N

H.264/AVCET} =& <F

L
.

gllojofel Ahg-5

e
o

I

Al MPEG(Moving Picture Experts Group)¥} VCEG(Video Coding Experts Group)i #5°o2 AT HHL =

[0003]



10-2020-0043331
JS H.264/AVC tiH]

= ol
A& gkt
A& gkt

=

H

e
=)

T

1y
R

[}

AD, UHD

p

L

. °l

skal glew, UID 737k

[<)

o

-~
R

=

=

A

-

.

Fe

1 HEVC(High Efficiency Video Coding)
o

A2 7 5

g J§
o7 -d

d] o
ol

=

[0004]
[0005]
[0006]

i

vie)

X

mH
oF
N
;11

ir
i

il

B

0

A T A

=
.

(residual signal)

s

il

F(scanldx)<

ES U

~

)
<

ol
;OD

B4
i
ur
T

;i
)

X

ik
o
r

Ao A4

L
T

3t

ZH <)

=
.

7}

C

]

A
il

gl

Zked

371

L
)

A A

=
.

e

]

A
il

o

J

A
g

71
gy a7

[0007]
[0008]
[0009]

I
K

ozel

wjr

o

[ 54

& 49

=@ 7e

[0010]

ull

ol
o)

(PU) 9

ol

A Iott,

2~
Ru

L
o

A Izoltt,

el

pi
L

el

=
=



10-2020-0043331

5

=

=

H

i
=)

L

3
AR
1

EAS mrlelt,

=
=

£

o]
o~

L

EEEE

Al el ts

=4

Al
=

P A g

[ 54

keJ,
WA A A ojw FA @AV} T

wgs A5 9

X
s

[0012]

[0011]

A T4

8o
el 7145 Abgel Wl

= W

3

2
=

gavta 7]

=]

KN
=

o

o

ofp
w

)

—
)

N

p==s

[¢)

stk

[e)

L E 3
Aol 337t

F9% & gk,

7} A e)

T

=]
=

X
s

o

L
L
=

T

Edo] T4 w9 o] Fof

3L

el 2

o]

F= ol it

O]

]

Fuel F7E B he) FARE WA Tl

Ze] ofm, F7b

o]

L
o

A8 ol @omA Al FAe Az PHoE ¥H
o ALY,

=1

=
H=
T=

A

so] T4 A}
J

o el
?_

[0013]

H
7K
<0

W
Ton

o0

"
el

e
o

kil

L

L

3 AFE-

[<

T

"

2

F-(120),

o FAF3H-(160),

=
=

3}137-(150),

C

dEZI B

FALslH(140)

ul
=

HEHE-(130),
(180)

=]

e H

171(125),

A

(170), 7FE71(175),

2] (115),

[0017]
[0018]

I

H

i

gl

K

= 2=
= T

QlE](inter) RE=2 F33}

-
T+

| 21EZ}(intra) ==

93]

of i

s

X

[0019]

+ 9.

ojvi g

=

=

Foriginal picture)

L
L

=

1(100)

X

T
(residual)

s3}

Hod

S

AgE o8

i

—

o

[0020]

stel % 222 4

S

&

=0 2=
= T

=

=

‘mw.o

N

ol
)

R

J B3 (190) o] A g5 o]

o1

2

b3
T

g ol A

[0021]

e e S gtk

3L X

34 Aelel o

e oy, A

]

T
«

27}2

L
L

o A1g3



[0022]

[0023]

[0024]

[0025]

[0026]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0035]

[0036]

[0037]

SIHS31 10-2020-0043331

AA71(125) = 949 E53 AR dF5 E59 AL 9al A2k EF(residual block)S B4E +

F(130)= &2k 85 i3] ¥ (transform) S F333te] W3 Al (transform coefficient) & ¥ 4
o9y W3 ALS %kx}ﬁ} v}2}v] B (quantization parameter, Hi %A}3l i)
to] FAbsle Al (quantized coefficient)E &3 4= 9},

AdEZI FF3(150)%, FASHE-(140)04 AHEE e e F33 JAHAA AEd 53 gy 3

5% V2R JERY R353E Fdste] v EAE](bit stream) S FH T 5 Utk dEZY Rus 4§

HeE Ae, 2 A gES 2 AE(symbol)ol FHE Fo] HEV S u e i 5SS ke AEo|

%o 4o HEVF gy o] AEo] xdPozHN, K33 g AEBSC Uk v stlkﬁiééiﬂﬂ
A

2y B335 -?4311 A4~ & (Exponential-Golomb), CAVLC(Context—Adaptlve Variable Length Coding),
e Binary Arithmetic Coding)® 28 H33} WES A& & .

%19 ANde] e 94 REs FA100E AY S 55, 3 FW 1 4S5 L55E Fdsne, @4
NosiE Qe B JAom AeHY] g8l BasHel A4d Bast Avh. wepd FAsE ASE g
3}32-(160)5 A o AWER(170)01 4] SPABEG, ldAs}, @y AFE (175)E B 4

59 552 9HE(180)E AA, %H—‘?—(ISO)‘“ tJE227) FE (deblocking filter), SAO(Sample Adaptive
Offset), ALF(Adaptive Loop Filter) % & A 5 EF == i% Ao A8t 4 Q.
HF(180)% 434 dF=(in-loop) WEHE EE & vt HESY HEe E5 119 AA A2 &
& AAY F gk, SA0E ZW dEE BAS7] 98 Az AA 2 A(offset) #E HIE F
ALFE 595 A3 dele) 94S vud #e 7122 ZEHS 738 5 o dEHP(180)E AR &
e 2 AA wH 190 AdE 5 A

o 3o J}N
s ‘\1 o

% 2t B ool 4g¥t o B5s gxe] d Aol mE TS vehis B%Eelt

T 28 Fxad, 94 Bost 4220005 dERY E385(210), JIEAE(220), I
o 55-(240), FAY BAFH(250), 7Hb71(265), HEF(260) R Fx A HH(270)E I

.-
£o

{0,
(i
2
)
e |
S
I
2
e
ili7
I
tlo
in)
EL
£
—LJ
E
i
PN
N
d
(o,
i
PN
O
033
ox
o
4 2

dE=ZI HI3H(210)=, dEE HEXRELDS 35 By o AdEZY KHigsted, SAstE A

3)
(quantized coefficient) FE|S AES ¥33t AEES AT & U},

i

o
2
jatad
a4
o
=
gl
o, A
o
il
X
S
o>
il
it
o
=
o,
=
m
2
lo
u
N
N
N
A )
B oz

FAskE AGE GERER(220) oA SR E I HER(230) A gRFE ], FApstE AGrE d A
/g B s, 298 Ax 2% AdE & A,

NEF BEQ Ag-, AEZ dF55(240)E A E5 T oln Hosld Exo FAAgS o §ste] ¥4
q&S FHPsle] G B=S AT £ Aok, 9E 29 A9 £ BAR(250)E 22y Wy 2 Fx
A HH(270)0 AE] e Fx S ol&std £ BAS FAFoRA oF E5& AAY F 3
t}.

Fap EE53 dF E5L 7HI(255)F F3 A Hajx 22o e (260)2 AH 4 9rl. PEH



[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0047]

[0049]

[0050]

[0051]

[0052]

[0053]

[0055]

SIHS31 10-2020-0043331

(260)% TS WE, $A0, ALF F Hol% s = g 29 Ao 483 5 Uk, BEY
(260)% ATHE Gye LT 5 Atk BY GPe FE AR A0 A AH o
Zol AbgE & 9tk

il
w
flo

2,
ox
tlo
o
fol
Lot

o
=)

o2

o,
fo

S
msi'
4
N
il
pr
)
(o
fr
T
o
=
rlr
b
)
o
v

HEVC(High Efficiency Video Coding)olAlE G4S &40z Baslry] 98] 9 59 (Coding Unit; CU)O=
P33t =33,

o Sy (Largest Coding Unit; LCU)(°]8}, LCUZ} &) W=
ZE2 AR, B8 FxE LCUBL0) oA e ge&For B
S (010} CUE} TSPH BxE ulsiy, olgst BxE= tel (U8 1 7tE 37 2

s3}sl7] Y3k 74 XE A =
37194 Aoz Zhad 479 (U2 B3R ofFof wel 4449 4 9t} —Er?;fﬂ (U= L3 gro=z Fat
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et viel & ER oF Brg olgdle] oFo] fAPoRM HEHE MNEo] Ud dF G4 dE o

ko] Aol gk M S Aok, oleld oF AT QB A b Aol @e AXE AR e T o

o wgs FAE AN F AdERY RIdE 5 Yo

ofd, °i‘E 23 FEste G&5 Folux 234 Feo] FAstE G4 ASE 149 Fuz AFLED 5 9
Al 71E2] H.264/AVC ¢F 22 vt Q F33t wel e A =70 W

FAst Aol A4
A}%é}s&z»} HEVCOl A= et 925 ek (Upright) <0 7)EH 0= ALE@T
olgd, Fug 99 wael: 45 wE, 45 ot

A o133 W3 (Discrete Cosine Transform; DCT), A5 o]4t
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FAA A, 2 B SFo WS A7t EAskeEA] o= HEXEYoRRE 3 ZYa JRE Tl 94l
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a8 FI(JAEZ 45 EE=(IntraPreddode(C))e] EE Fho]l 6 o]do]al 14 o]s7t ofd H5-), A E5°
AEg o5 EE=(IntraPredode(C))e] BE ko] 22 o]/e]ar 30 ¢]lo]H(S830), H-58} 2= A} Alse
ek oz 43 ek ANS AR s A A FTH(S850).

=
27 g2, & IntraPredMode(C))e] BE ko] 6 o]delal 14 o]3}, 18]al 22 o]/Fo]al 30 ¢]3}7} ofd H
= A Al digk 2o A 95 WE A0S AN RS 2 $HoH(S860) .

ShH, et vkl o], A7 FA G5 9 e AR #(EF2 o] A&, residual)e TG 49 ¥g
I FastE AR = QERY FEstE. od, Fug 4o wEdo=m Q3 FEste] g&S woluA A
Wl A olak ofd WIH(DCT), A o)Ak Fd WMI(DST), = QED o= me F£%9 DCT/DST 52 &
o] F7)d wet A, AeHoz ALsta Q).

Tk, A GAdolY & IR EJES Aol FdH 22 23" AWl E(screen contents)ol A H-E 3}
255 Fol7] f8lA WE 2F(Transform SKIP) €¢u8EFS A4 4 Jdo. HE 27 dudE5s 48T 74
LGB Gy dF I 7Y AR H(EL Fo] 23S, residual)S FI WE A glo] wlE FxpslE
& JdERIT st mepa, olst M3 27 dugFe] HEH EFde I ¥ 348 AyH
Al At

g
©

i

o &
Nl E &

offt 2 K
(A
o e Lo
e
oo 1o rlo
)
o

)

Eg} & Et(intra)® HF33E 283 JE AE(luma)d] &
S900), F3z3t A= Al EF9 Ik 2 E AR A5l zho] g oigk Fug M gAe=w A

[
s

N

ol

i

E

iluA

S

o

[}

RO
(H
ob
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0109]

[0110]
[0111]
[0112]
[0113]
[0114]
[0115]

[0116]

[0117]
[0118]

[0119]

SIHS31 10-2020-0043331

YA PopE(EA BB QED dF Ro FESHAY agn A% A5 Bo|ehw)(S900), Es)
A= @A 25 HE Asol U A= A5 BE(IntraPrediode) E 25 FHTHSI10).

W), @A) BEe] AEF ofF wrel WE ghol 2 ol4ol 10 olalolW(S930), FE3 AAE An] Lo
AE 2ol tig T WE WAoR $RERL DTS AEST FARE DTS AEHTHS60). AAl
o Az Azl W Foe W8 YA 59 2L S PG BT DTS A3 5 Ak,
a8 g W @A BB Ed dF mEe] WE gro] 0ol A H& 11 ool 25 ol skl W (S040), ¥
B8 gAE @A BF Aw A5 0 Fie W PHoR £§ L £ 9g el SIS 4§
(5970). @A BEe] AR NEol G Fok WE PHE £Y W 54 PG wF) TR AT 5 A}
%A 93 W @A BEe| Q= oF wEo W ghol 26 o golm 34 o|sholW(S950), Ik G
A 5o A Aol U@ T W AR $3 WFS NS A 54 dEe DT A g
(5980). @A| BEe] AR Nzol @ Foke WE PHE £Y W FH PG wE) TR AT 5 A}
a4 Qb BEs 4R @4 BEe] HE A5 9 A% A5e] el gyl ud Fus wg gaow
S 9 47 W 2ol DTS A8FTHS990).

dthis WF BB 2)E tehlE AN, 2 M BEe) A/l WE iVidth e

ox
i)Y
rt
ki
— O
Q2
>
=

N}

A E Lo], Wdt BE9 A7]7} 64x64°)9H iWidthE 64, W3 B2 777} 32x320]9 iWidthE 3 =
o] =7|7} 16x16°|H iWidthE 16, W3 B2 F7]7} 8x8¢|W iWidthE 8, W3l EE9o 377} 4xdolH
iVidthe= 4, W3k BE=9 37|17} 2x20]W iWidthe 29 4 U},

Aest T 99 Y& #HEste, 2AdE W3k AleE g W3 g (Transformation process for scaled
transform coefficients)< t}&-3 2},

A7IA, 49S &3 2.

- #A ®3 £ Y4 Width; oV

- AA Wgk B59] o] Height; nH

- 84 (element) dijE 7k 2=AYE W& A9 wld; (aWxnH) array d
- #A ES st W 23] A8 ofF AHn

- A4 259 I A B AR Ao gigk Qe x; cldx

W cldx 7F 00 olH % AZE 9uEtar, cldx7t ‘1T o|AY F& cldx7t 2" oW MA AT E o]
g, g cldx 7F T oW M Asel A CbE SH|stal, cldx 7F 27 oW AR} AlZolA Cr& ofn| gt

=
- 2AdE WE AFE skt el el 5ol e vid; (nWxnll) array r

Al S5 uigk §353 E=(Prediode)”t 3 Ul o5 E=(Intra)o]il, Log2(nW+nH) gko]l ‘47 ¢ i
cldx #kel ‘00 o9, 3= 2159 g U oF B=od wgt W5 horizlrTyped} vertTrType ot % 35 &
af ek, vk e 9kt WS horizlrTyped® vertTrTypes ‘00 o2 A3},
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IntraPredMode |0|1(|2(3(4(5(6|7|8|9|10|11|12|13|14|15|16|17

—
(=)
[«
o
[«
o
<o
o
[«
o
o
—_
—_
—
—
—
—
—

vertTrType

—
o
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

horizTrType

IntraPredMode | 18 | 19|20 (2122|2324 (25]|26|27(28|29|30(31(32|33|34

vertTrType |1 |1 (1|1 |1 |1 (1 (1{1 1|11 |11 |1]|1]1
horizTrType 111 1] 1 1 111 1100|000 ]O0O]O|0O]O0]O0

[0121]

[0122] AA BF9 o] FFE ol F2 FAR FHT.

[0123] WA, " dA ESof uigk W3 ~Fjo] LIS AFdE S H gt

[0124] 1. 7+ cldx7F ‘0" o]#}¥ shift = 13 - BitDepthy ©]a1, 18 X%] &t}H shift = 13 - BitDepthe ©]t}

[0125] 2. o] Az Wgk vl ry; (i=0..(nW)-1, j=0..(nH)-1DE vtS3 Zo] AA3}. WA shift7b 00 B}
A=A rij = ( di; + (1 << ( shift = 1) ) ) > shift o]a, 18X &r}A, rij = ( di; << ( -shift ) o|t}.

[0126] e @A E5 disk 9 27o] HEHA s BFdE oS HLs.

[0127] M= horizTrTyped} vertTrType &S 7FA 2~AIGE W3l Algo] sk JHg AAS 3, WA A4 &
2o I7|(aW, nH)et 2ALH W A4 v (nWxnH array d), ¥4 horizlrTypes 98 who} 4= wWhgko &
1219 GHEES 333t uld (nWxnl array e)& 33,

[0128] tg&oZ g (nWxnl array e)& ¥ ol vld (nWxnll array g)& v 3H4 13} o] fx3t,
T84 1
8~ Clip3(-32768, 32767, (eij+64) > 7)

[0129]

[0130] tteog A BE=29 I7(nW, nH) et wWA(nWxnH array g), WF vertTriypes 48 wrol =27 "Whgko g 1%}
Y AHsS 3t

[0131] ttgo 2 cldxell we} #od Azo gk wld (nWxnH) array r& oS 4=8k2 29} o] A A3},
#2142
r; = (f; Y (1 < (shifi - 1)) > shift

[0132] ¥ ¥

[0133] o714, shift+ cldx’} ‘0" ¥uw|:= shift = 20 - BitDepthy ©]a2 18X &omw shift = 20 - BitDepthe #<
74, BitDepth= @A G gel thdh AME2] HES(HE E9], 8 HIE)E 2|3t}

[0135] St st bkl o], W3l A7) dmFo] HEH EF(olg, W3 27 EF)L Ty WHE S 49
shA] e, oA, 7129 FI W3 4de S EEF wg 27 EE2 AR gE wE A5 54
ZHAA ek &, 7)€ Fog Wg S St EE H&59Y ME Al 2 s HE 27 55
of 48% A Hssl a88 @A F Urh. wEA, B LYo WME 27 53 48 71ed Ag
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[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0163]

[0164]

[0165]

SIHS31 10-2020-0043331

2

o], dAl EFo Z7]o] 3 HAHE=  ‘log2TrafoSize’ WFE o]&3dte] AAE 4= A}, log2TrafoSize
B2 YuE YelE  ‘log2Trafolidth’ ¢ @A E29] o]lE YegllE  ‘lo 2TrafoHe1ght o] &
E(shift) A2 A3 g 4= Ak, o7]4, log2TrafoSizet: 3% Ao tigh TU =9 2

o |f
il o Ll

o 2 o
I
4
lkl

N

2
8

=9 37|15 YelE log2TrafoWidthe}l log2Trafolleight & 3tUzt= ‘17 oW (S, @A EF2 yH)
Fol7F 29 =A7])(S1125), 353 HA= AA EF9 log2Trafolidthel log2TrafoleightE =5 282 AHA
FH(S1130). =, @Al EF9 Yujel Fol7t 49 A7|2 A Et.

o ot

A4 E=S ¥l A Ao AAZoR W3t ~7] dug]Fo] AL E A (transform_skip_enabled_flag

== 1), 283 A3 2 ARFHE FPA &= Z=7} ofy (!lcu_tranquant_bypass_flag), i A E=

o] B33 Rzl <QdEZ d= R:E 235351 (Predfode == MODE_INTRA), 18]a2 @zl E=9

logZTrafoWidthQ]— log2TrafoHeight 7} 2% 29 Z$-(S1135), ¥ 53} AXE= A B2 s €IS 4833
= YehllE AR, oA transform_skip_flags 33 3TH(S1140).

el R E=o B33} ‘:":7} ClEZ} o|F R R531E % al(Preddode == MODE_INTRA), ZZ@]al €A &

o dis ¥ES AL8EA £ YEl= X4E'_7} AR EZ diF] HES e Fes dE

A
oA transform_skip_flagZ} 0%1 A-(dA EFo] W3 =7 §F0] ofd Ag), Fu3l A4
=3 nle} o] dAl EF9 JE oF s JNteR A B9 Fo AT gk A0 weks A4
4 A TH(S1150~S1160) .

/‘év‘i'—(colour component)*‘l ]’\]5}‘:’ A A }J Idx®] gte]l 09 74-9-(S1150),

4 we a9 4 214(81155) B R oo1
. de e d%

= +, = W2F AlGo|
(IntraPredModeC)% ZINke 2 A E59] o] Ao tieh A7 Weks A4ge 4 9doh(S1160).

=

oJ71A, scanldx® A E59 o] Ao tigh 270 WS A Ash= Y Y F Utk ol7d), scanldx
o] ol 0ol¥ At 9= W3, scanldx® #tel 1ol 3 W3, scanldx®] Fhol 201"4 2 ks AN
AT}, ScanTyped %3t & 29 JIEZ oF BEe AR 859 A7 93|

HolEd 4 9t} IntraPreddodes 3 X A3 i3 ¢lED o= 1

S gig JAEZ ofF REE v gt
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o
bt
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5
—
=
o
=
—
)
oL
=
o
oL
D
[ep}
Ir
z
i
o

T S1145904, 7Y A B2 BE3l REvl QEF o2 RER B3 3E T (Predlode == MODE_INTRA),
agla ?HZH ol s WHeS @%%ﬂ ARE el AR A B3 tis)] e HEgse o=
_flag7} 5 5591

), FEsh FAe
A

_%oﬂr

o
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[0166] T 129 (b)E 4x4 5171 EE g3 52 20S &3t ddE EAEIIT. E 129 (b)) 22 SAR 4x4
27] BE ) Q] AB(FES WP AG)E 20T 5 3

[0167] B2, & 129 (b)el ZAE $£4 290 e o] oAd Bojnj, B ubgo] o]d] dAEE AL ofyr),
AR, = 129 (bl =AIE 4x4 7] E5S LEFHOE 180% I Ao 74 =0 WEs Agste] %
o] NZE 2% Fx 9l

[0168] T 129 (o) 4x4 A7) E5) t8] 98 2=0S A &3k ddE B8 129] ()9 & AR 4x4
27] BE Y W] AB(FES WP AG)E 20T 5 3

[0169] B2, & 129 (o)l ZAE F4 290 S o] oAd Bojnj, B ubgo] o]d] dAEE AL ofyr),
dAadl, = 129 (c)o] =AE 4x4 7] EFS LEFCE 180k A3 A9 3 =0 was A8stoq
o ANZE 28 £ 9l

[0171] Aedt = 10 2 & 119 oE TU(RE §5) 2 e s digk 53} FH(Syntax)oll kst # 4 2 A
5¢} ol yepd 4 3l

[0172] ¥ 4% 2 dygo] o AAdd w2 TU $53 FHS Yeld Aol

X 4

transform_unit( xOL, yOL, x0C, yOC, log2TrafoWidth, log2TrafoHeight, trafoDepth, blkldx ) | Descriptor
I3

i
if( cbf_luma[ xOL ][ yOL ][ trafoDepth | | | cbf_cb[ xOC ][ yOC ][ trafoDepth ] | |
cbf cr] x0C ][ yOC ][ trafoDepth ] {
if( ( diff_cu_qp_delta_depth > 0 ) && 'IsCuQpDeltaCoded ) {

cu_qp_delta ae(v)
IsCuQpDeltaCoded = 1
3
log2TrafoSize = ( (log2TrafoWidth + log2TrafoHeight) >> 1)
if( cbf lumal xOL ][ yOL ][ trafoDepth | )
residual coding( xOL, yOL, log2 TrafoWidth, log2TrafoHeight, 0 )
if( log2TrafoSize >2 ) {
if( cbf cb[ x0C ][ yOC ][ trafoDepth | )
residual_coding( x0C, yOC, log2TrafoWidth — 1, log2TrafoHeight — 1, 1)
if( cbf_cr[ xOC ][ yOC ][ trafoDepth | )
residual coding( x0C, yOC, log2TrafoWidth — 1, log2TrafoHeight — 1, 2 )
}else if( blkldx==3) {
if( cbf_cb[ x0C ][ yOC ][ trafoDepth ] )
residual_coding( x0C, yOC, log2TrafoWidth, log2TrafoHeight, 1 )
if( cbf_cr[ xOC ][ yOC ][ trafoDepth | )
residual_coding( x0C, yOC, log2TrafoWidth, log2 TrafoHeight, 2 )

i
K
K

[0173]
[0174] ¥ 45 =384, transform_unite 3] TU 59 Algd tigt HIEAEH S YeRdT, o714 = A5

zhol A&7t A °4—r°ﬂ gk AR (cbi_luma) e} MAF Aol e 257t J=A] o Fe g AR (cbf_cb,

chf_cr)el wal TU B¢ fat o] 25 e] $53t AH(residual coding) I 2 AA S}
[0175] % 5% B el o A w2 3] AE o3 BHE yERd Aol
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[0176]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0185]

[0187]

[0188]

[0189]

ZIHSd 10-2020-0043331

¥ 5

residual coding( x0, y0, log2TrafoWidth, log2 TrafoHeight, cldx ) { Descriptor
if( log2TrafoWidth == 1| | log2TrafoHeight ==1) {
log2TrafoWidth = 2
log2TrafoHeight = 2
}
If( transform_skip enabled flag && !cu_ transquant bypass flag &&
(PredMode == MODE_INTRA) &&
(log2TrafoWidth = = 2) && (log2TrafoHeight == 2) )

transform_skip_flag[ x0 |[ yO || cldx | ac(v)
if( PredMode == MODE INTRA && !
transform_skip flag| x0 ][ vO ][ cldx ]) {
if(cldx == 0)
scanldx = ScanType[ log2TrafoSize — 2 ][ IntraPredMode |
else
scanldx = ScanType[ log2TrafoSize — 2 ][ IntraPredModeC |
}else
scanldx = 0

*3# 58 FFEshW, residual_coding dhe] TU 59 Al ek HIEAEHS onjditt. o714, shte]
U

o
T
B2 FE A5 5o A% A5 F 9

log2TrafoWidth= &A EF<9 UYHlE u|stal, log2Trafolleight= HA EF2 FHol&E =
log2TrafoSizer P& HE log2TrafoWidthe} log2Trafoleight?] S 0 2% HAIE Axs ATE ousin, 3
T Az gd U EE 278 9n|gt.

o gt
o

Prediode= @Al EFo P Host RS ouisiy, W U] F338le] A9 JEZ(intra)olw, W I+ F
23F9] 7% <lE(inter)o]t}.

14
[>
r:L]ﬁ
)
)
Ol
[o

scanldx= €A TU 552 I= A5 s

X ks AAleHE dd2d 4= ok dAY, scanldxe] kol
0olH gt = ek, scanldx®] gkol 1o|W 3 W&, scanldxd] kel 2¢0|9H

A e AN 5 A,

ScanType> A<d & 29 JAEZ oF REg}L dAl 559 A7 98 2A¥ = 20 B34S el Hola

d = Atk A7)A “ScanType=DIAG” H& “Up-right” 2 o A& 2 shhe] A ofo]r},
IntraPredode® 3% A 5o il SlET o= R=Z on|slil, IntraPreddodeCE Mz} Algo] thslk QlE}

% mEE ovig,

AW %10 2 E 119 AAdelaE BE W 27 250 deke] 20 $Ee FUsHs wEel dete A
goiginh. Al e, W@ A7) B A9 FAE A0 4Fe A8AnS Sk ojsh, B gl A
Aol Mg 27 BEe F9 A0 P AMASE Pl skl dga

[AA]d2] ¥ %] EFo] djste] A ek f=she Wy 3 AA

g d Aol mE e AF (5L WG Aol I A0 IS Feshs WS YEhde
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[0210]
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[0213]

[0214]

[0215]
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Fost FAs dA S5 A7l dig ARE A IrR(S1420) .

dE B0, A E59 A7]d W3 AR ‘log2TrafoSize’ WFE o] &3to] A& 4= v}, log2TrafoSize
L A B2 YnE YEUE  ‘log2lrafolidth’ $F A 229 =o]lZ el ‘log2lrafolleight’ ¢ 3
S QB AT E(shift) dabst 23 3 4 vk, o714, log2TrafoSize= 3= Azof s TU 559 =2
718 on|gtt

A4 B59 3715 YeEllE log2Trafolidthel log2Trafolleight 5 3huete ‘17 oA (S, dA EF9 Uy
9} =ol7} 29 =7])(S1425), H53} A= AA B9 log2Trafolidthet log2Trafolleight & R5F 22 AA
S} (S1430). &, dA EF9] Ynle} Ho|7} 49 ﬂ71i A4 dr),

A E2S et A Ao dAAHer Hel 27 daugEo] HL¥a(transform_skip_enabled_flag
== 1), 283 W3 L AA3ES FP3A] &= 7} ofyai(!cu_tranquant_bypass_flag), Ll A E=
°f ¥zt mErvh JIEZG o5 REg ot ¢lil(PredMode == MODE_INTRA), Le]il dAA EF
log2TrafoWidth®} log2TrafoHeight7} 27 29 7Z-9-(S1435), ¥-&st FX&= @Al E5 g8 ¥ 4838~
oBE Yellle= AR, oY transform_skip_flagE 3} 3Hr}(S1440) .

53} 7l QEg oF REr B538lE 749-(Preddode == MODE_INTRA)(S1445), Y-%3}

i=]
JR= T
A= & oA Abxsl ule} o] FA E=29 QED o= REZ ko R B2 o] Az tji &~
70 RS A 4 Hk(S1450~51460) .

= &, 7?4_ A 5] cldx %ko] 001
o] Mz 2z 7§—°r, A %%Q AE 4 et 1E=} o=
€

obd  -9-(S1450), S
gt = ATH(S1460) .

(IntraPredModeC)Z 7]4Hko.

2 o
714, scanldx @A EF9] o] Az gk 2~ WaEd-s A sk A9 #7d F vk, dAY, scanldx
o] gko] 0ol¥ e -5 W&k, scanldx®] kol 0] T4 A 2
ATh. ScanTypes &3k ¥ 29] ClEE oF & Al BEF9 A7) 9 AAHE 2 WIS UrE}lH%
glo] 5 4= dt}h. IntraPredMode 3% Azl rﬂf& AE =k
o gk JIE oS REE o),

A S14459) 4], WY @A) B2 B33 mEr) QER o
A

=
- =
A 2Ee el Azel U A0 WFS Y 95 $F, 7 P L 74 P

’ = L 8O‘I:
(S1465). o, scanldx®] #& 022 AAste], A 5o FAof Azl W 270 WdFs dd 55 W&

Fosh AA = @A B5e] WM 27 B5AA ol me ] AAdE 2 BEFe A A ITH(S1470).
=l

7Y, ded = 139 WS A&stel AV A" 20 WES AEAT & v i, @A EF5o] Wg
23 259 B5-(d7] 939 transform_skip_flagZ7t 19 A-9), 23} FA= 7] 24" 270 Wako] 7
Wekold 3 Wakom AdAstaL, 7] A" A W] £ WEeld 2 WEew AT 5 Ao
st A= A7 AR A BEE olste] Al B W AeE v FH(S1475)

14e] oS TU(HEE f39) % o] Ao o F-23F ¥ (Syntax)oll Wkgshd % 6 3 &

=1 I
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Hebd 4 9l
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X6

transform_unit( xOL, yOL, x0C, yOC, log2TrafoWidth, log2TrafoHeight, trafoDepth, blkIdx ) { | Descriptor
if( cbf luma| xOL || yOL ][ trafoDepth | | | cbf cb| xOC |[ yOC || trafoDepth | | |
cbf cr| x0C || yOC ]| trafoDepth | {
if( (diff_cu_qp_delta_depth > 0 ) && IsCuQpDeltaCoded ) {
cu_qp_delta ae(v)
IsCuQpDeltaCoded = 1
3
log2TrafoSize = ( (log2TrafoWidth + log2TrafoHeight) >> 1)
if( PredMode == MODE INTRA) {
scanldx = ScanType[ log2TrafoSize — 2 ][ IntraPredMode ]
scanldxC = ScanType[ log2TrafoSize — 2 ][ IntraPredModeC ]
Yelse {
scanldx = 0
scanldxC = 0

2
5

if( cbf_luma[ xOL ][ yOL ][ trafoDepth ] )
residual_coding( xOL, yOL, log2TrafoWidth, log2TrafoHeight, scanldx, 0 )
if( log2TrafoSize > 2 ) {
if( cbf_cb[ x0C ][ yOC ][ trafoDepth | )
residual_coding( x0C, yOC, log2TrafoWidth — 1, log2TrafoHeight — 1, scanldxC, 1)
if( cbf_cr[ x0C ][ yOC ][ trafoDepth ] )
residual coding( x0C, yOC, log2TrafoWidth — 1, log2 TrafoHeight — 1, scanldxC, 2 )
}else if(blkldx ==3) {
if( cbf_cb[ x0C ][ yOC ][ trafoDepth ] )
residual_coding( x0C, yOC, log2TrafoWidth, log2TrafoHeight, scanldxC, 1)
if( cbf_cr[ x0C ][ yOC ][ trafoDepth | )
residual_coding( x0C, yOC, log2TrafoWidth, log2TrafoHeight, scanldxC, 2 )

-~

-~

[0219]
[0220] 3 65 FEE, transformunitS el TU E59 Aol tigh HIEAEHS YEhit, o714 3= A5
zrol Az 7b A=A of el ek AR (cbf_luma)$F AaE A sol] o AF7F Ql=A] of ol ek H R (cbf_cb,
cbf_cr)oll wet TU &Fo gk ko] 259 R53} JR(residual coding) T AFE AA g}
[0221] X7 E Al A AAdel] wE o s Fast EHs WERA Aol
F 7
residual_coding( x0, y0, log2TrafoWidth, log2TrafoHeight, scanldx, cldx ) { | Descriptor
if( log2TrafoWidth == 1| | log2TrafoHeight ==1) {
log2TrafoWidth = 2
log2TrafoHeight = 2
}
If( transform_skip enabled flag && !cu_ transquant_bypass flag &&
(PredMode ==MODE INTRA) &&
(log2TrafoWidth == 2) && (log2TrafoHeight ==2))
transform_skip_flag| x0 ][ O ][ cldx | ae(v)
if( transform_skip_flag| x0 || yO ][ cldx | ) {
scanldx = (scanldx == 1) 72 : (scanldx==2)?1:0
[0222]
[0223] 3E 7S FEEY, residual_codinge st TU B9 Aol tigk HIEAEHS Sugitt. o7]4, shte] TU
BEe fE AE e A% 15D 5 Aok
[0224] log2Trafolidth= @A &F2 yulE ovstal, log2Trafolleight= @A =F Eol& ndn.
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[0240]

[0241]

[0242]

[0243]

[0244]

[0245]
[0246]
[0247]

[0248]

[0249]

[0251]

[0252]

[0253]

[0255]

[0256]
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A A5 e AFE} e 9l 483 & Ak old, E 15 % % 168 @Edte] A% AES} A% 4
5 7o) AL TE A% R A (S A wee] A8 WA Aget Wy ga Aga,

T 15¥ 3= B A BF 119 s E Aol A& =AIS ZHoltt

T 152 Az, Az AE7) E A5 1/4 A7)0 AHAAES w(d2 Eo), I AE7} 416x240 =7,
AAF A E7F 208x120 A71), 8x8 A719] 3% EF(1510)2 4x4 A7|e] M} EF(1520)00 s dgct.

o] 7%, 8x8 A7]9 I&E EE(1510)L 4719 4x4 7] 3= BEo] QS = glon, 4x4 A7] = EZvi
77y QIER; &F REg 7Hd 4 Qdvh. WA, 4x4 379 AR EF(1520)2 2x2 A7]9] MA EF0F Yo
AA S 4 k. 4xd A7) AA B=(1520)2 shube] QED 65 REZE JbE $ Q.

oluf | 4x4 37194 Mz} B2(1520)0] LM == (Intra_FromLuma) 2 353} S 29 & 4x4 A7)9) Mz &
F(1520)°] DM EE(F % A5 QIER oS BEE AA) A5 QE oF R
F53) 542:12 A5, dxd A719] AAF B5(1520)9] o] A& g Fog wE WA(E5S 270 e

=] [e) [e]
1 = T

T3l 93 8x8 A7]9 FE B2(1510)9 QEF o= REE 479 4x4 A7) & B2 QEF o= RE

Z sy AHgE S Q.

A} AlE o] zhed 1101] el Metdgo=m Fulgr WM A(FS A7 W3S H887] el QAED 9

5 BEEE f=e WS ofdl 1 UK 4 F ojx sk o] gl 482 = Ut

1. 3= Als 55 g X3 E59 QEE oF BREE AFES 4 9t}

2. 3 A5 B2 AT 2o g 5o vt 9x|g BEE29] ¢ED o RS AR £ 9t}

T 16& #xshd, 16x16 2719 3 E E55(1610)2 1719 JAED oF s 71 4 v, 7, 8x8 2719
Az E5(1620)2 409 4x4 A7) MAF BEF0FE rold F glom, 4dxd A7) M EF el diste] IE
g 95 Z=5 /M F .
oluf, 8x8 Z7|e] Az} E=(1620)0] LM X=(Intra_FromLuma) & F 33} HUS A-¢ & 8x8 A7]9 Az &
=(1620)°] DM E=(3 %= A5 9 ?__E‘ﬂ— o= mE2 Azl A5 ¢ED o= REg JuE AFREE RE)R
Y53t S A9, 16x16 A7]9 I= EZ2(1610)2 AEZ oF B=7) 8x8 A7]9] AA E=(1620)9] e
Mzl digk Fab W3k HA(ZS 270 BEhHS fFE7] A8l AHEE Ao 5 8x8 A7|9 A EE
(1620)2] zto] Az that Fupa= WM YA (L 270 WIS Fxd7] 98 dA4 B9 4 ESE50G=
ES 32 AxF 85)25E QIED oS REE fEdte] AMRE 4 9t

HE Fue WE WA Fe 2 el A8 Wt A% 229 Asd we AR B s 483
Fogor, mE A% A5 94 2 A% A& Gyl tEsl 8% S gom, w59 W 2 54 3
goll wet v2A 488 S5 o
E ot BE ), A% AE R AR A, £8 3F 2 £9 0% 5 ne 8 89E 2gsts PEEd
23S e ew el Aejolt
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#Z9
FESEIY| | MXHEE37| | SE M | MA N8 | ¥ Mg | $% Mg | w¥s
2(2x2) OorX OorX OorX OorX 71,2, .
4(4x4, 4x2,
OorX OorX OorX OorX 1,2 .
2x4)
B(8x8, 8xt, 0 or X 0 or X O or X OorX |Cty2
or or or r 2, .
444, 4x2, 2x8) | 4x8, 2x8 ) ©
16(16x16,
16x8, 4x16, OorX OorX OorX OorX 212 .
2x16 §)
32(32x32) OorX OorX OorX OorX o+ 1,2, .
2(2x2) OorX OorX OorX OorX H 1,2, ..
4(4x4, 4x2,
OorX OorX OorX OorX AFL 2,
2x4)
8(8x8, 8x4,
8(8x8, 8x4, 2x8 OorX OorX OorX OorX ot 1,2 .
=) 4x8, 2x8 =)
° 16(16x16,
16x8, 4x16, OorX OorX OorX OorX AL 2.
2x16 §)
32(32x32) OorX OorX OorX OorX 71,2 .
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4x16 5)
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2x16 &)
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[0257]
[0258] E 9o WE F W AL 1S AHRrw 3% B2 717} 8(8x8, 8x4, 2x8 T)9 Agolx, el Ma &
9 A7|7F 4(4x4, 4x2, 2x4)Q1 S, B Y AAGU(E 10 ¥ & 11) ZF2 2w HAAd2(E 13 ¥
T IHE = e 2 A s 9 4 A% 9 3 A5 4838 5 9l
[0259] % 99 WUHE F WY ¥ 25 A¥Rd, = EF9 F7]7) 16(16x16, 8x16, 4x16 5)91 Z-¢-olar, 1|al A
A B50 A77F 4(4x4, 4x2, 2x)] AG-, E BHe] AAAU(E 10 B & 11) F2 2 3] AAd2(E 13
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[0263] 270 e EE5(1710)F dA] B50] ¥g ~7] E521A offd ue} dA EFo digh 2o Az A~ v
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[0264] A7IA, WE %] BE5L dA ESC i HEE A& ¥ EF5oR, dAAl EFd v Wds 48
A oAgRE VehllE AW AW transform_skip_flagE 7|Hto 2 EAHE 4 9t}
[0265] A EFo] WE 27 EEQAA AR mat dA EF9] zto] A5 gig 20 wEs E&3he FAA] W
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