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=
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= shtel ol
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=
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3

[e]
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=
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2] (quarternary tree)
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DB B el sht oSl CIU HES JvE 5 9

Latola: &EfolaE A e s oAt BIUES ¥8s £ Juk. e, &Etolas Y W9 sy o)
o] HYES ¥3}st 4= i},

- ABE-I3E A U ALY d9s JdFHom AWste st o)ide] SEfel~ES ¥3e ¢ Q. 9]
of whel, Z+ Mr-FA AAE F4 Ltolx AAY & T3k, 7} 4 MBE-893 FAls & 54 e
AAYL & U

g} E] A E (parameter set): FEnE AEE HEAEZ Yo FX(structure) = 3T (header) A Ho| &)
g 5 .

- g AHEE #fde g#vE AE(Video Parameter Set; VPS), A&~ #tgtulg] A E(Sequence
Parameter Set: SPS), ¥ u}#}w]e] AME(Picture Parameter Set; PPS), #-& 3}g}w]E] A E(Adaptation
Parameter Set; APS) % ®33} dg}lv]g A E(Decoding Parameter Set; DPS) 5 % Zoj= =S x3s 4

3
ety AES Fo AldYd Au
VPS U9 AR VPSE FEds IAAE
d o 9tk PPS W9 Hu= PPSE FE
st AEE el dEE A=

= 3 =1 >~
& =z 5 .

= oslenlE AES Fxsh HASA 489 & Atk dE S,
oA A8 e 5 Uil ks 5% RS AR 48
5 o

S

mlm

Az 5 9tk e =W, PPSE SPSE FET F Utk SPSE VPS

- m@, sebnlE AEE Bd(tile) 2%, SeolA(slice) dH AR % BA(tile) AT ARE T
ot B IES B4l BUES TPHE IFL 0T & Uk w, B TF] ovje
vst $AE 5 9l

m1>

k)

o

[ @
o

$-9)= H A3 (rate-distortion optimization): 33 FAX+= IY FH 27, 4= =, o= F4lo =
71, 40 AE H, H3 §U9 7] T 2FHE o)&dA 2 Hos a&8 AT A &A= HA
S5 AFEE 5 9l

- &9 A A VY 2F/E A AXY 23S AYEr] A8 4 239 &-9iF vl & (rate-
distortion cost)S AALE 4= Ut E-f=F v]&-2 2 "DEAR"E o]&st] AitE S Tk, gubyow S
A "DEAxR"O 9) 3k E-ofjF B Ro] HAVE He Fo] &-diF HAg WA JojAe HAe xFoF A

4 % quh,

- DE %e uEhd £ gtk De WE §
[e))]
=

A= AFE2 Hit(mean square error)

SRS £S UEY £ QY Re BEE £ 4ud olgd vE

(c
HEL ¥38 4 9},

HE H(bitstream): R E2EYL B53E i AWE X33t nES A& ou|d & ).
34 (parsing): S HEAEZS JQERY E3F3lsle] Al A @ A(syntax element)d S AA}E= AS
oug 4= vt e, AL dAERY E53 AAE e 4 It

<
A (symbol): H-33} 4 3l H/Es Host gy Flo Adgs a4, 59 I E (coding parameter)
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=
i =5 dAERY H53le] Aus 4‘1]% T ﬁlq

[0126] A% FA (reference picture): FF IAE QH o= = 49 BAS 9o FHo] FTxdE A4S 9
sk 4 9t e, #FF IAHE U dF £ 249 2AS g3 ud fYlel #Hxde xR fEs X%
3t 9 4 Ay

[0127] olal, &of "Hx A" E "Fx JA"E TUS ouE AHgE o, MR aA ] ARgE .

[0128] Az FAx 2 AE(reference picture list): FF A g AEE QH o= &E £219 HA o AL&HE )
olde] Hx JdES Xt FREY F .

[0129] - FAx A Fg2EQ B #lAE Z3H(List Combined; LC), #]2E 0(List 0; L0), #2=E 1(List 1; L1),
g2E 2(List 2; L2) 2 Z2E 3(List 3; L3) T°] A& 4 U},

[0130] - QH oS e st o] Hx A YrEEC] AHEE 4 .

[0131] 9lH o= A A|AH(inter prediction indicator): S1E] dolF A A RF= ) FHel tigh SlE o Fe] #3s 7}
g4 4 vk, Y 4S5 e dF 9@ e 95 5 F VY . T, JH A5 AR g
R dF FHE ALY o AHgE e ZHE GA ANFE YERE § Atk e, Y A5 AA A= g
e gigk QY oS 52 F4d BAAS fd AHgEE oS 8559 JigE guE 5

[0132] dZ gAE &8 ZYL(prediction list utilization flag): o= Y2E & Zgax EXHI Fx I3
2 2E Yo Holx Fhite] I3 HAHE ALY o5 fRS AR EA o5& YEd 5 9.

[0133] - oS Y2E &8 ZYIE AMESte] I oS AR EE2E & T ‘*EHE, e o= X]*]Z}% A}
sto] oS F2E &8 FYvt =& Ak, dE B9, o5 T

[~
[
e
op
=}
=5
4
NT
2
§¥~
"o,
O
o
E
[¥ o St oo

= 5 Sk
AE, O el distel, B2 A DA el RE AAS AHgstel A% el 4 e;z 2
% A7k A2 @9 1€ AA S AL, W Full distel, Fx 24 g

[0134] 2% F A QY A(reference picture index): FZE A Qleli= Hx FAA g AEOAM EA HFx IHEZ XA
S i 4 i),

[0135] T3 v FEE(Picture Order Count; POC): FA 9] POCE A9 t2=EH o A& Ve 4 ).

[0136] =2 HE (Motion Vector; MV): 2<% WEHE QH dF Tt 53U BA A AHLEE 23] WY 4
ATH. A WEE hat G 2D Az Ak 7re] oI AS gnd 4= gtk

[0137] - o E 9, W (nvy, mvy) S 22 FHZ 3d2 & I, mv,= $H (horizontal) S YEIE & a1,
mv, = 52 (vertical) %S YeEPE & drt.

[0138] EFAl of o (search range): B4 L Ol o= = MVl g EHAlo] o] Fojx|E= 23199 gAY 4 Q).
S B9, ¥4 999 7= MxNY 5 Atk M 2 N 747 49 A5 5 U

[0139] =49 WE TH(motion vector candidate): =&Y HH FRE 24U HHE 45T o 4F $HA EF
22 o5 TR E59 FAY HEHE onT F drt.

[0140] - 549 Wy FEE SA4Y W R giEd IE £ Qo).

[0141] <l WE TR glX~E(motion vector candidate list): &% #HE FH FYXRExs 3 o]t &2 HH

%_IU -1
FHES o gole] TAH 2AES W & ),

[0142] $210] wlEg ZH e A(notion vector candidate index): 2] ®WE ZTx ouil S0 WE Iy g
E Yo F4< ¥WE 2RE 7Hg7)e AAAE 9guE § . B, 24 9H $H Addas 249 9

o] = 7] (motion vector predictor)® AE(index)d <+ AT},

[0143] 249 HH(motion information): =3¢ HAHE= 494 Wy, #Hx IJA Addx 2 AH oF A AR (inter
prediction indicator) ¥¥F ofug} Fx A FH2E AHH, Hx F4, 24U Y $H, 349 ¥y *H
Qdx Mz T 9 WA Q2 F F ok shE Xt JRE 9T 4 Jvh



[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]
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W2 R Z~E(merge candidate list): WA $H FYREE sl o] WX $RES o]&sty T4 g
~EE oua 5 3

W] S W (merge candidate): WA FH= A W] FH | AP w2 R 29E WA $H,
Z (combined bi—prediction) W2 1 S| aEge ke SR 2 Jle]

A R 5 gue vk vA FRE A o AAxE % Bl
el FAQ W, oF Y2E &8 S % QY oAF AXA 59 FAYd ARE I F A

W] Qe A (merge index): WA QElAai= W] TR AE Yo #x THE 71E]7)E AR 4 Qo).

Mg Fyl(transform unit): W3 R WS IHS Sxpst, ddxte), ¥k A4 Fast 9 W3 AS H
53 T e A AF(residual signal) F338F 2/E= JA3f A& Hadle] ojAale 7E fHd 4
ALk, shte] WME FUS o e AV|E ZE 559 9 BI FUHER E28E F k. oA, WEe
12 93 w2z Wd S ool o] S 2T ¢ da, gWEe 13 gWEk 9 2 guig & Sy oS X
e 4 o

ALY (scaling): 2ALH L W3 A #ilof Q45 Fole AAS e 4 I

- ¥ A de] didt =AdHe A=A, W AF¢rt AEE o, 2ALHLSE S
(dequantization)® A2 F= 9

YA+l wkEbu B (Quantization Parameter; QP): FAbsl dhebv|El& SAbslol A W Algdd dis] #g A5 d
W (transform coefficient level)S AP W A1E¥ &= ks v = vk, Ex=, FA3) gaguge It
lo A g AG dfAS 2ALH (scaling) Fo 2N HME AFE AT of AMREHE S gue =2 9]
T, A8t getv g dAbst 28 27 (step size)oll vEE @Y 4 Q).

e}l 28l FeluE(delta quantization parameter): ZDE} A3} FEvjEHE dF5E S dEirE 2 oo
A FrHe FArsl skEuE o] At (difference) #hS oW 4 3l

27 (scan): 202 F4Y, 55 Ee= dd U9 AFE ¢AE FH3te n =3
221 M ES 149 Wl FEE Adste AS 2o AT F k. e, 1A wES 23 wiE e
2 AYd= A 20 =5 9 27 (inverse scan)o]gtal A& 4 Q).

W3 A4 (transform coefficient): W3 Alfs 253l AA oA WIS 33t wal AAE AL #d &
Ak, e, W13 A Hosl FA A dERY 53S9 YA F Hox s g wet A

i
)
b
e
&
%0,

d215tE @8l (quantized level): $x}3lE dWe B33} FX oA M3 AG = A3 A =
;EEM1 AdE S gued = U, B, FAEtE #HEe 553 FH A dSAEE el oA o

FArstel tiide] He gE v s Silli‘r.

)

- W3 g gxpste] AT ApstE Wik Alg dAn FxistE HEe] owjo x3hE S o,

v]-A 2 W3 AS(non-zero transform coefficient): H|-AZ W3 AlFE 00] ofd 7S ze W3l A4 =
= 00] ofd S zte WE Ag dEs ou|d = Qrh. Ee, H-AR H3 Alge gk 2707 00] ofd W
g AlG e gk A717F 00] ofd ®E Alg dEs 9uE 4 9l

Ats} ™ (quantization matrix): FAs} Fd2 JAo] FHA d e AR HS FIAT7] YA
Atsl A e GGt B A o]gHE dEE T 5 Ut FAE FEe ALY g 2=E(scaling

list)gta= A4 4 o,

G213l Y Al9=(quantization matrix coefficient): %23} FH Al A3t Fd el zZ Ui(elemen

_15_



[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]
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S o & Ank. FAE FE Ae= FE A (natrix coefficient)ehale Fs)d 5 Utt.

ZE @ (default matrix): HEE L2 §-33 A 3 533 FAoA 7[Hefd FAst JEd -
ATt

H-UEE 9 (non-default matrix): W-UEE FA& Piah 4R % 2u5 AN 71gelso] 9A e
Fheh A 5 Y. M-UBFE BAL Al N FEeh ARV Bueh g2 A9 F
A8 BAL e 5 Ak,

49)E R E(Most Probable Mode; MPM): MPMS thA B29] QEg &S & A" 750 &

=
JEZ} o5 =g Yepd 5 v,

- st A g 533 AAe Y E50d ddd 29 gEvE 2 oy S50 ddd A e Ao 7wt

-

X
=
=

ol
BES] ALEYET A A o

MPM 2]A~E: MPM B]AEi= sk o)) MPNES E§38t= 2l2EY 4= . WPM 2l=E We] 3k o4kl MPM

g9 AFE /1498 + 9.

MPM A AI=F: MPM A A A= MPM 2l 2E 9] & o] 4ke] MPNE £ A B39 QA EZ oS 93] AH&EE= PN

ol MPM HAE A= F 53t

- MPM XA A= 58t A= FE 5 k. MPM A AR Al g g el w358

FA = MPM g 2E2 WPNE 5 A B tish QED o= & A8 WPNS ZA 4 Q).

MPM AF& A|AIZE: MPM AFE A AR A} EZd] tigh d S-S Qs MPM AFE RE7) AL§EX] o i3 x|Ag
S AMESte] A EEO dig JIEE G5 8 AHEE WPNE A=

 Qth. MPM AFE REE MPM P2E
=8 ]

AEY: Aadge Just $Ee FAERE 258 AR ASHNE AL Ul £ Qo wE, A9
& RE3} PA} ARE NEAEY EE A2 A e ZFAE AL 0B F v P58 Ao o

af AlaEEE AEs Hosk Al o8 AHed 5 o

Pstol ANE AT 5 Ak, oAlH, FEs) :

F qn

e Aade: Aus Ao A1dgd £ A Auel U@ A8 Aad"e $58 417}
ARE (54 276 W) Audon WEAEY = )% oA do] £RAAE AL uE 5+ A 4n
of e AHA ATEYe BEsh A ARG (54 2o weh) AuHon MEXEYoRVE FH3
AL A 5

AEYel e guel o Adge AeE + k. guel B guel uE Aadgel gere pas)
AT (54 276 WehARE NEAED Ex 2% ujA] do] EFAAA @ AL W@ & Ak 4u
of te ATIdPe e BEn Ak (54 2 weh) JuE MESEYo Y FEHA gt A
owlg 4 9l
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s
7131-)\
7Hk71(175),

L
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=

1(115),

H

MY

s

i
=)

=
(170),

Eal
A=}
T

&
shel ) %

o
d 4 Q.
W

[ez]
=
7—<

(120),
oo

=
=T

=

., 7F=A7F ¥ (weighted)

pis

A FAEH-(160),
||7 "—D\_;]_ LH EEH

ARy

(110), QIEE 4

o

9
A=)
]

[©)

-

=

H))

AE e

L

234 (150),

L

L

]1(100)

A

2

2] (100)

AEZY]

}
1 ¥ ¥(190)

s
e}

RS- (140),
.\jﬂj
](100)

F %

s}

253t Ax(100)= <15y, BT

1.(130),

[0179]
[0180]
[0181]
[0182]
[0183]
[0184]
[0185]

e 4 gl

e s

S| ?_]_

ek =2k

I

=5

ol
oF

o
)

A 2]

IR

N5 g=o] 4

=

715

L

.

gl

1(100)

=

F(residual )=

ZEx

24, B REZF AREE= A, 29A015)= 9

L=

BT} AREEE AS 29X (115)F QAEE

o=

[0187]
[0189]

el
it

o
A
=
o]

it
=R

o]
=4

B2t AYEAe

R

/EL

=

=i
2] ¥ (Decoded Picture Buffer; DPB)

)
o)
2]

st

<

= W H] (190)°l A

A WH(190)= &

e dx o
S
b 4 gln,
49) WEZL 457t obd @
2.3} o
o U —

s

= [e]
e
| ®7F ¥ (interpolation filter)

3]

[e)

=

A
e}

of me},

2 W ¥ (190) e A

)
57

i
I Al (offset)

=z

1
=4

2 7F A

=)
)
ko) &

A}

skl

=23

[0190]
[0191]
[0192]
[0193]

~

oH
ofn
W

=3

Alr
=

o

el

ERICEE

- ,
g &3

o] ~%] REX(skip

K

A

o8 CUdl =

i, CUE 7|+

I

S

3]

2
mode), WA EE=(merge mode),

KT
= T

=i}
=

(Advanced Motion Vector Prediction; AMVP) X=

B o=
—17 -
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[0196]

[0197]

[0198]

[0199]

[0200]

[0201]
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[0203]
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[0205]

[0206]

[0207]

[0208]

[0209]

SIHS31 10-2023-0109587

S F ofw@ WA oyt wed Qa7 REd me A 4% = $49 By

FA71(125) % o 25 8 o5 BEe] ARel AR 2= (residual block)& 44T F ATk A% BEe 2
4 AEs g FE
A AEE 9 AE 9 S AF 7o) Aol (difference) & o8 4 ek, T, A AsE A4 D of
% A% 29 AT WR(iransformSAL FASSAL T WS L FARgosA 4R NmY F
ek, A BEL 2= wgldl @ A 15D 4 Ak,

3 (130)+ XFX}

el WM& (transform)s F3ste] WM AxsS YT = o, A4E ¥ A
= } = A

o
HEL o]al ALl W3 (Discrete Cosine Transform; DCT), ©]AF A}el W3k (Discrete

o
oft ¢
o
b
%
i)
¥
%0
o

Sine Transform; DST) ¥ 7}F#4l-F#®| W3 (Karhunen-Loeve Transform; KLT) 7]®F ¥H3%

FaF S5 digk WES 3 AlSEE HE e O E5 2/%e ol E54d digt 249 dEvEHE F
A% shye wel A4gE 5 k. oE 59, W3 WH2 PUo| sk QlE oS RE| PUo| dis QJAEZ 4
5 EX, TU9 Z7] 2 TU9 g & Holx e 7|itsle] A= = . &, Hg UHs AAses |
3 ARV F353 FA(100) 25 53 X (20002 A|29™dE % vk
M3 ~F(transform skip) BE=7F J&H &= 49, HEH(130)E A EFo dis #H3ks A= = 9
A3 Aol SxeE H 8oz JAstE WHE Alg @l (transform coefficient level) & UA}std &
Wol AAE 4= Q). o]sl, HAAAEoME FAsE WS A g 2 IxistE gEn W A4z FE
T A

S
FALEHE-(140) = WS AFE S g ubgy gxistg oz dxtad HE A4S @ (quantized
transform coefficient level)(Z3lxbH, <SAstd ¥ &= Fxstd A5)E AT & 9 A s}

(0= AAE BASE WD A ANE FEL S A5 oln, FASRQOAANE B B AL
o W# AFE FASE & Anh.

AERT FFoHH-(150) =, FASHH(140)004 k=8 ghs H/we 7353 AAdA baxd 29 v gt
5 5o 7)%ste] 85 By nE dERI R5sE FYPFoaM HEAEY (bitstream) S AT 5 Q).
AEZY] FosH(150)= AEE RIEAERS 4T 5 Qv

AERT FI3HH-(150)F 4] Ao #3 Fdr 9 g Hosts A Aro dg dERT FI3tE
S 4 Q). dF B9, 94 H33E A% e A8 Q4 (syntax element) 5 X 5 Q).

AERT Fo3i7l A8He A5, ¥ T GES z2he AEd AL 59 nEZ 39d 5 9, e Ay
FES e AEdd B2 o HEZE @9E 5 dn. o d9S S8 Amel a3l wek, Faske] o
A AEEd dig v EL (bitstring)] A717F AAaE vk, webA, AERS FostE SIA 94 &
ske] b5 ool FdE ¢ AUtk

EE, dERY R (150)= dERY F33tE5 98] A9 & (exponential golomb), &9-2&4 7bd 2

(]

| 39 (Context—-Adaptive Variable Length Coding: CAVLC) & Fwi-2-33 o]x 4F
Binary Arithmetic Coding; CABAC) &3 #& Hust W& A + Qth. dE
(150)= 7FH o] =4 (Variable Length Coding/Code; VLC) E|o]ES o]&3dlo] dERZT
ATt dE EW, JdEZIT FE3E(150)= i AEdd gidk o]} (binarization)

w3, JdEZ3 F33M(150) = Ui AE/Rl(bin)e] €& X @ (probability model) S =& 4 vt JAER
¥ 3535 (150)= =59 oz WUy, & =d 2 9 Zdl(context model)S AME3Sle] Ate BEEE 4

1% 5= ok,

AEZY RIIF(150) IAstd #Hs As #@ws Rssslr] 9s #Hsk
coefficient scanning) WWS 53 22102 EF2 e (form)o AFE 1312 HE

=

_18_
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F-&3} 4] (100) 9

;!

L
o

=

=

=Pk

. 29 el E

[0210]

e 855 3}

ol
oy
;0.#
il

=

ox

¢

B

;OD
23]

il

2

3}

=
H

=

o]

AR

L

L

AR HE-E
sko] #3k ()

p
L

A=A,
o oA 875

L

L

1

k<1
=4

A o3g vehy

E

A %53

3t A2 gy
%

L
o

#9 32}u| el (coding parameter)

[0211]

el
i

M
i

B
ol

el

i

0

il

il

9

)

wy

Bk

)

AL
=

1}

A5 %

Bl A5,

)

AL
=

3T

AR 3T
|=E=1

g ®l(tap), FZ

)

AL
=

iz
=

2H
=i

=z

1

71,

=
=

0C, =4 HE o

el

]
<]

.

B
N

el

g 2~E & (utilization) Z 1,

A A2, oS

=
=

o]

4
2 <)

L

L

A ojig

hyA

L
Fu

2

o

o 7

Z L (coded block

7H2A})
Efol] o
g]

=
AR, b=

)

pYA

)

AL

=
T

v

HH,

L
L

e}
>

A ong vl

L

Py

)
[e) =
% Q-7

o

ax

FA @Y, QEe-F
Bele) )
2

[e]

A g vehy

3L

H F2E, 27 (skip) REE AFL3IE=X] B2 EN

[e)
gH,

-
Tﬁ
L

L

B, wA

ko3

%
A, QEY-F

L

SICEEREEN

by

=
&

=

;_l(

2] of 5

L

AR, WA Qex, wA

!
2% (shape)/F el (form), U

geje] Be 9, o

S

FAst e, B2 A g,

L

(in-loop) ZHE

e
flag),
HE 48

3T

A

A

A

L
L

=,

2L
=4

L
Fu

SICEEREEN

L
L

B

S

A 4 F-E YERY
(sign) AH,

==
R

e

=]

+

A A,

4, vhols)

L
L

W1, A ghol 2Ry o

= =
=

1, HA

o AF

o)
l
= X
- =4

SICEEREEN

S
hEll]
=,

[

B

SICEEREEN
75 ehy

Ee), vhA

=
pu.

o~

-

Zhol 120 o
AZu} ¥13 A

A~
T
g,

1, 7

A
o~

~
CECIEE]

7l

_?4
A4 el 3Rt f £X

HulolE WH, dEy R=E 7

AE, FQ(significant) AF
Ag, A=A}

A~
T
3
AR
X

el

0

~H
mr
]

4
‘_a

0
NG|
M

i

Iy

=271, Al &5 =7,

M

4

g4 CTU =27, 34

E

!

Al

Col

H

0

X
el

—

<
<]

1, &dtol

7A

A
w
DGl

0

wr

0
o
il

il

el

w

L
L

37] 918l Abgs]

l

FZF(color space)

AN
X

EF9
B x= A7 39 sguge]
— 19 —

o

HR, e

i3

3|

e

AR, ARk A5

i

k<]
pl

of o

ol A%



[0212]
[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

SIHS31 10-2023-0109587

ERELIEA
14 Mg AE gus oy S5 AgHE 13 A8 el 5+ A,
27 W@ A8 Aue oy S AR 23 MBS e 5 oo,

A 2ls= 9 AE F G AE (ko] aHE(difference) s YWERE ¢ k. e, AAf ASE 421E 9 4
= AT gbe] AES W (transform) @ oen AAHE Ao & ok, =, I e A 3 oog5 Al
3 Zbe] AES W g st oEA AAdE Asd ¢ . A 252 EF0 Uid WA Jed ¢
ATt

o714, ARE MY (signaling) k= A2 F-23} FA(100)H4 = FdH2 e dE e e dEZ
F-3%3}(entropy encoding) & Fasto a2 AAE NEZIH Fo3ld HRE HEAE- (Bitstream) ol X3HA]7]
AL v F 3, Bxs FX(200)0AM e HEAEHOZHE FEd JdEZT Hostd AR digh
AE=ZY B3T3} (entropy decoding)E FFToEH ABE A5 AL guidd = duh. ofrjdA, AnE
ZH R Qds 58 EFT F Tt

ANoe= ANIEREE ARE ued £ U}, olatdA, I F EFol tid BE= As=2 AHA F .
gk, oA, &olE "AHE" B "ME"e U guE AHgd & dom, AR wAEo] ARgE & QT).
A E¥, AT ANz E £ E2S YelgE A3d 4 vk, Y(original) Aaze gy 528 YeEhle
Az & Atk dF(prediction) AEE o5 E5& UHEUE A5Y & Atk JAH(residual) A= 2kt
EE5S5 YeidE A3d 5 dg

HEZEYS EAE Agzd 2 ARE x38 ¢ vt F53 FX(100)= 58% 2g s et JHE
ZotelE HEAEHS AT 4 ok, Fa3t AX(200)= ERE Aeso] uwe HEAEYORYE HRE
953 F At

B35t 210000 o3l A d=L gk 7
e oA (E)o] Yste] Fx Ao mA AR 4 otk wEbd, REsk 4 (100)= 53}
A ATE EE Bsse £ 9a, ATE BE BsstE 94 Fx 9oz Fx 94
st 4= ot} Bas2 e sstd ot Ak tek dgs 2 o

Akztste M FoAAFE(160) oA FAdALEE (inversely quantized) 4+ ar, FWHIIE(170)0 4 G z=
(inversely transformed) = Ath. FAaH(160) = FAstE gl tist GPAsts FPFozH I3t
d AFE AT 4 Jduk. U (170)E GEAskE Algel gk JusSs Fsto s gt 2 g
¥ AFLE AT = Ut

st 2GRt Age 7RI E FE A5 253 Feld ¢ vk, gdAs 2 gustd Al
5 B55& FFozAN AFFH (reconstructed) EFo] Add & Ut o714, GRS H/E= GH st
AdE JUA3F(dequantization) B W3 (inverse-transformation) % Zo]% 3l olito] 3w AFES
ould 4 Ja, AFFHE A EFS uid F . A7)A, AFFH BEFL HY(recovered) EF EE

535 (decoded) B5S u|E = Q).

ATEFE B LHE(180)F A 4 Jdub. EHF-(180)E tE=7] L (deblocking filter), ME 2234
QXA (Sample Adaptive Offset; SAO0), A-5-% F3 H¥|(Adaptive Loop Filter; ALF) ¥ = 27 ZE (Non

Local Filter; NLF) & #olk= st o3& A7Fd AZ, A4Fd &5 £ A75d JAd 483 5 3l

=3
. HEF(180)+ A-F=(in-loop) BHE HMA F& Utt.

2 ALEA AR WuE] g8, Do) wgE 2 sle) @ w o] wghE Ha( wrstel vy 2
2o U227 AHE HE3A o7} wud 5 A

A EZo gEE7] ZHE F&5E AS, 489+ e 279 E UEEY 2HY Y Ard v o=

T AT, A, AZR g2 dHE T UEST HHEY Axd ue 2A-E Y g E5 H8E

k. U EFel HEEY ZHIF J8He A%, L7HE UESY ZHY Y AR -5 2¥ (long-

tap filter), 73t ZE(strong filter), k3 FE(weak filter) & 7FA1¢F ZE (Gaussian filter) & 3
A
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5

=

=

N

el
=)

izl
sl
e

NI
e

K
‘mwo
W
w

sl

el

2)

)

[0224]

Elgo] Walew Aed o Sl

1

= Hee

AT, SAO
Jell o

[si3
=

Y

Al(offset)S

hvA

A% 2

]
S|

I

kol

A

B

p/]

A

i

3l

9l

(e}
s

A ol v 1

SAO=

[0225]

st 9 mAg A

[€)

)

H71

S

A nAe 53

hvA

of

B

ajo

H7b 248 4

)
=

o=

22 %)
l

wdE 25

7+

ot

I

izl
B
iy
"
olo
"

o~
T

]

=

2}

A

=]
T

B 5 (190) ]|

]

S

iz
]

S

S

[}

sHAl, 1A

13

Eu
pul

-

A

E

=

1

Ls

z

A
(180)5 A

. B5ol

=

-(180) &
E‘é

B
ATt

)
=

[0227]
[0228]

=
=

(180)

= 2y

1

)

B

o))

=
=

i

=

A

al

=]
T

]

i

!
~ZT|

B

%0

i
i

!
N

!

N

<
B E 2

L

i

3}
A=

a ~ELYE

p==h

[e)

2 WH(270)8 E

=

)
7]

=z

ul
=

(260)

T

]HH

AL

a, FA/EA S Al

S

o~
_,_01

g

R

AERY] HF3H5-(210), FEFASH-(220), GHET(230), JAEZH 4=
A

L
L

%) (245), 7H2F7](255),

1(200)

Ea

X
(250),

=]

£

=

=

18] <

1(200)

o

Eiae

s}

(240),

o}
%

B
e

=]

[0229]
[0230]
[0232]

O

¢

B

¢

ofp

il

HIEAEH] o

L
L

=33k 3](200)
%3k AA(200)=

[0233]

29] 2] (245)l <]3)

p
L

Soll AFE-H

;O.ﬂ
-

v
i

&

[0234]

o

= (reconstructed residual block)=

A=)
=4

[0235]

1 (20

i
%

=

o]

A

B

Hr
o

=

B
il

w
o

ol

HIEAER ]

p
L

)

AER 53 3H-(210)

[0236]

transform

¥ (quant i zed

e Al

]

)

[e]
[}

o
p

=
=

=N
=

]

Elheil

5

REE R

L
L

s, s

S

)

AdEZY EH3535(210)
el o] el AlE 2X

coefficient level)(Z

[0237]

O

A+

o

fd

[0
o
i
o

o
—_
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5

=

=

N

i

FAtekE A

L

L

AF3}5-(220)

00]:

[e=]
>

T S

k)
w

[0239]

™

qE ANEA, ATE

=
T

FArstE Al o

GRS (220) = AT

olo
oy

=

B

i

[0240]

)

J B (270)9] A

kel
=

=

Ry
Agony 0 B2 44

743

)

=

=
T

3}l
7k A7 ohd 7k

[¢)
o2 Cloll =

=
RS

R

=

3 CUE 7]

e

Zl o] Wl
[¢)

)
=

H71 €

o

4

I

<
T

)
&

B

[0241]
[0242]

A

—

S

B

X
o
K

[0244]

Nfo

—

i)
w

= 27

U, SAO, ALF %

(260)+= HEEA

Pejr

A 5 3.

< FHN-(260)5

=]
R

=

I

A

[0245]

1l
o
;OU
2]

o

ul

=

<
T
=

)

=
=

=24 A%

A
1= ZEH-(260)

v
3

2 WH](270)d] =

v
3

=z

1
j=

=z

[e)
B

%9

Fd=

il
7

=
-

=

=

]

L

A%
(260)

=

=

1=}

(260)
LE

1=}

T

Bl 5-(260)= A

E]

AT

i
=3
v
=

[0246]
[0247]
[0248]

I

]

% 38 shpe] fule] Bael

[0249]

AA AR ek goid

T
H

o,

[e)

=

QA (syntax element)

2) Az

ul
=

e ns

3, 53 @ B33l 9ojA, Y A (Coding Unit; CU)o] A}

3|

] 4

[0250]

W
jo)

ol

H3ste] 7|k G =AM CUZF A

EYES

5.3}

A}

%

[0251]

i

kel
il

9] zlo](depth)ol =

[e)
T

H=

el

S

[sig
=

14 Qe we o
F 9. 2=

I k. o7)A, LU= 29 E] Y (Coding Tree Unit; CTU)3}

Cuell o

Z}

7)
A Y Y (Largest Coding Unit; LCU)S @9 =

[e]

R

S 3loll oA,
%474(300)

53

L

/EE\__

=1]
=

25}

[0252]
[0253]

il
M

rvie)

X
e

£
K
4
o
Bk

oV
]

K
o

I

vzl

X

A

ox

¢

B

;OD
23]

il

veel

A
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[0255] Ztzte]l Bad &9 9 o] ARZE Jd 4 . Zo] ARE (U9 A712 YEUE AR 5 v, 4
o] AKX 7} CUvlth AFE 4 Ut

[0256] Z} (U 2ol ARE 714 4= gtk CU7) B3Ed, Edo o8] AAdE (lee 289 (U ol 1 F713k
ZolZ 7Hd 4 o).

[0257] 3 FF2E LCU310) WelAel, 94S a&xos F53str] $38, (U9 #X& oud 4 g}, ojzjs #
X slue] U 599 (U2 #3384 AR wet 24" 4 . 28d (WEY NFes 2, 4, 8 2 16
TS X8k 2 o) Yo AS4Y F Ut

[0258] Bato] o8] A CU 7= 37 2 HAZ2 Z7)e, B o A" CUEQ gl we, &8 o Cue
7t12 471 2 A= 27189 9 ZS 5 g, 4 89, 28 o8 A (U9 712 A7 2 AR Ar)e
ok de) CUe 7tE Ave] HAwr 2 AR Ar]e] HEurd 4= gl

[0259] E£3tE (U= 593 waoa B4 (UEE AA-eR B8E 5 . A4 B 2&, &gd= Cue 7}
2 371 2 A= Z7] F Ho= v Ar7F £ A (U9 72 A7) 2 AR Z7] F Aol shite] uld
A" 4 o,

[0260] U] #3te 714 os Zo] & 7[AHod A7 AAHLR o] FoA 4 T},

[0261] dE EW, (U9 Zol= 0 WA 39 #2 71 4 Aok, U9 Z7]& U9 Zoldl wa) 64x64Z2F-E 8x871A] 2
719 4 Q.

[0262] dE 59, LCU310)¢] Zlol+= 0¥ 4 dar, HA FY Y (Smallest Coding Unit; SCU)E Zlol+= 7|9
Ho zlold & Stk 9714, LUE el A 2o Hue 39 §4 Z7E 7IHe (Ud & L, stUe
HAro mY FY A7E A E Y S .

[0263] LCU(310) 2XE Hao] Alztd $ 9lar, B3k o&) (U9 712 Z7] D/E A= 3771 o5 ujnit} (U
Zole 14 S/ = Uk

[0264] g 5W, 77t o] Mz, RuHA @t (Vs 2N 2718 /M F Ao =3, BREE v 49
2Nx2N =719] CUZF NsN 2715 7HA= 470e] CUER 282 5 u. N9 A7]= o7k 14 S71E vt 4
Hto g AT 4 Qg

[0265] T 3% #Zxshd, zlol7l 0¢] LOUE 64x64 FALS = 64x64 BE2Y 5 vk, 08 HA zlo]d & gvh. Zo]
7} 321 SCUE 8x8 HAE T 88 E5U 4 gvl. 3& Hu Zo]d 4 v}, ojuf, LCUQ 64x64 EF9] (U=
Zlo] 022 EHE 4 AUr}. 32x32 B2 (U= o] 12 ZAE 4 Yvt. 16x16 29 (U= Zlo] 28 13"
4 Q. SCUQ 8x8 E=9] (Ux o] 307 %dE 4 Q).

[0266] (U7} ®BadE = offof i3t AR (U9 238 FRE T8 TdE 4= v, £ FEs MHES AR &
Ak, SCUE A3t BE (U 8 AR5 X3 § Qlth. o & E9, £d5A &g (U £ HHo) 3
Al #D # Qdar, BEE (U9 28 AR ke A2 Y 4 duh. B3 AHIF CU7F £88t=4 7S
= A, Al 32 0d = 3, A2 2 1Y & Ut

[0267] A& %, sluhe] CUZL 4 /9] CUER &&= A5, £ 98 AAPHE 4 7l CUEY ZF CUY 712 37
D AR Z7 e 42 B Ho (U9 7FE A7)e dwr @ A& F7]9 Ankd 5= o). 32x32 27]9 (U7} 4
Mol (U= 28H= 45, 2849 4 /M9 CUES A7152 16x16% 4= Slth. skl CU7F 4 7l CUER 23
Hie 4%, (U7 A=-Eg gz B n & 4 ov. w@sirid, (ol di& A= Eg] 2 (quad-tree
partition)e] HEH At & 5 o}

[0268]

H 2

£ 54, she CU7l 2 719 CUER 23EE A4S, 2o o8 4w 2 719 CUEse 7t (U 7t2 27
TE A2 Arie 747 £ A e vtz A Adk i A2 F7]9) AWrd S gluh. 32x32 2719 CU7t
2 M9 CUER ARE BdEs 49, 289 2 79 (e A7EL 16x32¢ 4= vk, 32x32 =7]1¢] (U7} 2
N CUER 7122 BFaEE 45, £3F 2 M9 (UEY A7EL 32x169 = . skl CU7tF 2 719 (UE

g (binary-tree) FHlZ +&E Atz & 4= Ay, wapAA, CUA tis)] 23 E

2 2g8HE AS, (U7t oK~
?] E&(binary-tree partition)®] AEHAT}L & & Ut}



[0269]

[0270]

[0271]

[0272]
[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

SIHS31 10-2023-0109587

de 59, el U7 3 719 C(UER 8 2 Z$, 227 A9 e 7tz A7) e AR A28 1:2:19)
Mg RRgons, 3 7l BdH (Ul A4E £ Ak olE B9, 16x32 719 (U7} 7R BFOR 3
Mo e w2dses 25, 285 3 719 (a2 fAARE 77 16x8, 16x16 R 16x89] A71& 7k 4 9l

= Mol UER LEHE 5, B2 3 N9 WES A5

. dE 59, 32x32 H7]9] CU7F AlZ ke = 3
2HEE 7}7F 8x32, 16x32 2 8x329] AV|E JHA 4
F-E#(ternary-tree) FeZ FTHJriar &

partition)o] A&t & 5 U},

it

t}. sl CUZt 3 e CUER B&8%E 49, CU7t 4F
o}, @EiapE | CUol tisl] 37 Ed] & (ternary-tree

= 39 LCUGB10) ol E F=-Eg geo e 2 ojx-Eg geo Rao] =% HEH ).

g e =Bie s BeE & A sl Uk 5AW Ar)5e e ale] wE Baw 4+ A

]
e ARdes 2349 & Jor, 7 (e A= Ege 728 71 & A

A%R A3 o), CUE BAS) 98], A= 2ol B, ol 2 23 2 A4 EY BY F Holw shivt
3]

= N
CIUl g8 5 Atk RAES SHE SA 290l Azt g8 5 A,

dE 59, CTUel sl A= E] #&o] $A4oz A8d + v, ¢ o) A= Ef #34 F fle s
A= B 2L wro sidd 4 otk A B gz wrd sk (U ol B8 g/EE A B
g FE »rrh d A 5, A= B9 X kerd ddets (U ol Ef JH Ee i =] 9
He 28 4 da, B d ol #8HA 25 5 A o W, A= B 2= wrd sjdsts Ul ol
A EY e Ee A B 28-S A8gemA AE (U delds vl A B fete] H8HA] gk
= gomd, 50 #¥ g/Ee BF % AR Aadde] adHor 39 5 gt

A= Efe] 7 wro ek (U9 282 A= 28 AWE o gste] Aladgdd 5 stk Al gh(dls =
e e A B AEE (7 As B geE 23RS AT Ak A2 fdE =W, 0M)E
Ze AE 2 Are (7 A= B g 226A 45 ANT 5 olth A 2% dEe 549 4ol
(2 59, WE)E 2= 294 = it

oW Erl #¥ % A EF] £ el $AEATF EAGA] 4 Qdth 5§, A5 EP] P s
digets CUx olx B2l FH2 ZduAY Al B2 dez 239 5 v B3, ol Eg] ¥8 w4t
A EE A o BAE (U v ol EY FH EE 4 EY Fye 239 5 303, B Y ol
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A Ao G o] dR9l Wl AS T T4 Tveles wEE 4 Q).
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o] wj, 42 W3 9 3 W3l F Hojm i} o] i, W3 AEo] &3k WHIE T ojH HIlo] ALEE
A=Ael e HAurt ERY R53l W/nmE Hogtd 4 Qv ol#dk Fre] HEst g/nE Ho3E 9
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A2 (1610)+= F-o3t FA(1600) =2 JH=HAY, F53t A (1600) A ZZHEAY, F53 F2](1600) 9] W]
Fo Al AMEEE AlS, dlolE e AR AN 9 HYE ST 5 i, 2E, dojE EE gRe »H’ﬂ%
AAF, vl g g %— F88 & gk, welad, Aol dolE e Are A = Ao, dHolH
T AR #EE AA, vla 9 A A2 5-(1610)0] o8 F3E 5 gl

AYF(1610)= AE o= (110), AED &=7(120), 2= (115), #AH7)(125), WEE(130), $A}FshR
(140), AE=ZI R 385(150), FGFA3H(160), FWMIF(170), 7HE71(175), HEF(180) E = IAH H
7(190) & 3T 4 9Urt.

ru{o

ol dZFH-(110), QEZ d=H-(120), 2=9X(115), 7H4AE71(125), HEH(130), FAF8HE-(140), AEZY]
F3H(150), JUABE(160), GHBR(170), 7FE7]1(175), HER(180) 2 Fx FJA v (190) 5 FHof
o) = Kol

o

Be X203 REE5d & o, i A e AlxHIY BT £ Qup, TR TEES 9 A
A, &8 22O wE 9 Ve 228 BEY] JHE F353 X (1600)° 23 4 QlTh.
20 REE2 BEYYoRE oY JHK FA9 71 FA] Aol AgE & drh. ES, oye T2 o B
E T Hox div FEst ZX(1600)9 T2 7hes 944 719 AAd AgE Fx vk
2203 REES A dAdd mE 7 BE 534S FHsAY, d AAdd g =4 dolH i3S 73
3t F® (routine), AB.F¥ (subroutine), EE;‘L%‘, QB AE (object), HAFIE(component) L Hlo]g
t 5 5 L

z2a BREES H33 AX(1600)9] Aok shbe] ZEAA (processor)dll 93] FAEE O
) B FE=(code)Z TAE F AUL).

A E(1610)E AE o=E(110), JEZ o=1(120), 2=9x(115), 7AL7](125), W3HE(130), FAFsFE-
(140), dE=Z3] H535(150), IGLA3H(160), GHEF(170), 7HE71(175), FEF(180) ¥ Hx IA H
3(190)9] WM e I=E AP 5 3l

AAE-= wl2E(1630) 2/E= AGAa(1640)E YERE 4 k. W22 (1630) 2 AFA(1640)= thFsk G
o] ZukA i v A A WA = Uk, dE 59, HW2E(1630)E E(ROM)(1631) 2 2 (RAM)(1632) =
Aoz s £33 = Q).

AgEE FEgt FX(1600)9 52 fd@ AT dHolH e FRE AT 5 drh. AAldddA, F53)
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s 59, ARRE Ax, B2 g2E, 229 AW, E 4= AW @ HEAEY 59 AT 5 9r).
B33t A2 (1600)E HAFE g3 HE(read) & AE 715 wAE Edste AFH AlagdA F+dE
At}

715 wjAl= 38t AA(1600)7F F2shr] fd L7EHe Holk e ZES AR 4 vk, o= (163
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F53} AX1(1600)9] "ol T Auo TAY #Hd 75 BAE(162005 53 =32 & Ut}

= EW, EAE(1620)= HEAERS F4E B33 F(1700) 2 A5 5= ),

BEsl AX(1700)E ¥ 2=(1790) S ;}oq A2 FASHE A E(1710), WX (1730), AFEAF AE H o] 2= (User
Interface; UI) 43 tlnpo]=(1750), Ul =% tUlulo]2(1760) L # & a(storage)(1740)E ¥ 3+ 4 Ut}.
w3, 5353} %}i](woo)—é L11E$4ﬂ(1799)0ﬂ AR E FAE(17200E ¢ 23 4 ).

A5 (1710) = 5 28] FX](Central Processing Unit; CPU), HWEZ(1730) E+x= A FA(1740)] AAE
Z A (processing) WH o] (instruction)ES Ads= Al FXA 4= Arh. AYF(1710)= o= e
st=dlo] Z2AAY 4 Ut
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20 REES BYHoRE ojel /4 g4 /194X P AP vk, =W, oleld T2y R
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Holw h}E E§HE 4 A,

APRE AEH AT FAE A 485 ol L RS AYE F A AN, 4w
21 (1700)7} 2= dlelE] Ei= Ars AT el AgE 5 ek,

A EW, AYRE AR, BB, 22, $249 48, AF o5 4R L NEXEY 52 43T 5 Ao}
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F e,
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JIE 5ol ek Vsl oA, AR <QlE oﬂ—%‘ﬂ(no) 7.&& 1(125) #® 7M71(175)& vekd
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To190lA eaaE ey wE wE A E, 4 7B 5x5 Ad(kerne)ES 7 AERA o]
(convolution layer)7} AF&E Q. of7]oA, #oloje AEgo|E(stride)E 29 4 Jof w3, &y HEg ¥
3 A AT E 3 Jhe dulkslel B&32 A+ (Generalized Divisive Normalization; GDN) #|o]o]Eo] Alg
T}, GINE ke AATA =& 58S Rol= nAg golojd & 9

= 2001“1 o ]%1 %‘%‘ B“Ei A % /873‘%}011*1%, =49 HE Wg Ao AdEFA dlelolrt dAd
=]

2 5 et % HRE PSR BRE 5 At 35 Ak shid goz wasHs weE
T EAE PR 5 Ak NTE PR gE d s WAE] AR B s 5 Ak,
1=
-

¢

AF AT 7iete 94 GFoAE, 29 HE] Ao gk et FeE 4 ok, 29 dE wg
ARG HAE WMES BT 4 9l7] wiidd, 9 AAW 7NkelE A AFolME A5 FAEI ==
AREE 4 9l

AA A S A, Ao dgh Fapsh= e gt e AR ghol did FAEE onE 4 Q).

AT AAF 7|dkeles G dFolA e FAbstol oA, 9T daglEe] AH8E F IEF, g5 AlA
(training time)olA+ UA3= -0.5 2 0.5 Alo]e] 4% wo]Z(uniform noise)E U3t A= tiA=
4 9lal. & A" (inference time)o|AE ¥h2¥l dxlo] ALRE = 9r}.

T2 12 A do e #5 =ol2E gste A S vErdY.

T2 1]

~ 11

y=y+U(-33)

T4 2v HEE AARS YERdT

[ 2]

y = Round(y)

Ve 7% wolz7h gajdl &4 wWe2 yed £ ok, Y& gxste oY #gE Jed £ ok, Us 75

B3 (uniform distribution)® VERE 4 9o}, Round() = wred ks Jehd 4 9},

=4 ¥Ho] Yd JE=ZY £3535 5 Bo3)

dERZY H33E 5 W (random variable)e] ¥HA Fh(occurrence value)ol ™t & E¥7F d&A S
u, AEZe 7ulsle H33E s Ad ¢ Urk. 5 5W, JdEZRY RIdE s 29
s

(arithmetic coding)< ¥*3%+
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