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o] FUslt= AL oued = da, e EFo] & B T AL oud 4= 9, e EF
o] Tt =9 EHA AAE = AL guT 4= Q).
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& 7= 9

7] K (r
oo 4 gl Eek, AB-IH= it olate] CTUES 283 4 Q).
o =A

el st olabel Zetelame AAAE 999 5 Ak,

- 3] AE-IHHE sy o] B (tile)E, 3 oo BE(brick)E H/EE 3k o] &gholx
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-9l H A3} (rate-distortion optimization): F33} A= IZY FHY A7), dF Z=, 95 FY9 =2
7], =40 AR 2, WHE {yle] 7] 59 23S ol&dlA w2 F33l a8 AFe] A - HA
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?Q

- 2 HA 2Bl e g2E 23 (List Combined; LC), #]2E 0(List 0; LO), BX=E 1(List 1; L1),
g 2E 2(List 2; L2) 2 2l2E 3(List 3; L3) S°] A& 4 Uth.
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ez, WA Fu oY v Az 5 F HojE shtE EFsHe AuE @ F ek,

WA TH 2]2~E(merge candidate list):
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ek A el g AAd™e] AxEA, wWE At AdE v ALY gt

(dequantization)® Had F= Q).

%A+s} ekv)E (Quantization Parameter; QP): %Fx}3} sletuel Sastol A W Ao el W3 A @
W (transform coefficient level)S A3 wf AFEE= & ou|dd & ). T, A3 FepvHe 3=
slolq W Ak flE AALHY (scaling)F o2 WS AlFES AP ) AEHE @S Jgud 2 Q.
T, FAs sy FAs 2% A7 (step size)ol "B E @Y+ k.
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A}

[e]
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s 1
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il

W3t Al9=(transform coefficient): W3+ AFs F33} Ao RIS FPsto] ue} AAE A5 4d
ATk, e, HE AlFe 5353 FHAA JAERY EFs 9 AUt F Hojr e s o A4



[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

SIHS3 10-2023-0170597

FAstEl G (quantized level): YAste e H o3} Fx|oA W A4 e 3 A =
stoga AAE TS v = Q. e, FAstE d¥le o8t XA JLAstE g ojA o
[e)

Aol el Bt gk oule fE dth,

- W3 g Fxpste] Al apstE wE Al #AE gFxistE Ee] owjo xdE S Q).

H]-A 2 W3 A4(non-zero transform coefficient): H|-AZ W3 AT 00] ofd & ze W3l A4 &
= 00] old s Zte WE AS gl u 4 o, B, H-AIR HE Al g Z7)7F 00] ofd W™
3 AlG T 3o 3717 00] obd WS Al wiEs ouE 4 9t

G218} E (quantization matrix): FXst AHE JAJo] F3HA s e AAA HS ATV YA

|

st A e IR GAAA ol &H = FES T = vk, A AHS 2AYE B 2E(scaling
lispgas Asa % 9,
2kt dE Al4=(quantization matrix coefficient): ¥A3t FH Al¢E= FAE 34 o] 7z U4 (elemen
S gu & A, FAg dE Agd= A AS(matrix coefficient)B = Faf|d 4 AL},

ZE dH(default matrix): YZFE JdL F 538t Fx 2 553 XA 7|gogd Sxst dEd 5
=

H-t]ZE & (non-default matrix): H|-UZE JHL F-53} Fx L EH53} FX|of|A] 7]g9Fo] A &
st P 4 ). H-UEFE PHS AL oA B ast FXZEE Has G2 A9
Zbst AES one 4 Q).
71 7 Q= EE(Most Probable Mode; MPM): MPM-2 that 22 QJQEZ o= 93] A2 7lsAo] &

JEF 6% mEE e 5 gl

- Fast A B H5ast FAe Fx B50 JAEG o5 REd v)wkete] st ol e WPMES AT 4 9l
o Fx B5L 559 5 oAtk 55 A3 E552 W 59 A5 QAT w3y ol &5 9 ud
=59 dael AT T o5& I 5 oduh. wekAW, Fx 555 diste] oud AED 9
= mrSo] ALl wEld ME g s ol MPNEC] AR 5 gt

- Sk o] o] MPMES F-23t FA] 2 HEE AN edd wHem AAd 5 v, wehAd, ot &
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MPM E]2E: MPM |2EE 3k o)) WPHES EdstE g AEY 4= Q. PN F£E U9 s o] 4ke] MPM
59 Mee= 714892 5 .

MPM A AIxF: MPM A Al A= MPM 2] 2~ St o] de] MPNE 5 W E59 QER o FS Y3 AFEE = WPNE
A& 5 gtk o= W, WP A ]Z]"C_‘ MPM E]A=Ee] tist elgad 4= Q).

- WPM Bl2EE F33l A 2 B35t A oA TUs AoR AAE7] o
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2

MPM AFE ZAIAE: MPM AR A A A= O E5d e 55 9d] WPM AFE BTV AF8Ex] off5 AT
T AT MPM AS EE=w WPM Bl 2EE AFEste] tid B g JIED oS 93] 482 WNS 245t

R
- MM ARS AAARE Fast FARSYH 558 FAR Aaddd 5 ol

AT ATEYe Aok REsh ARV 258 AR AFHE AL Ul 5 Aok, =, A78Y
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[0630] Al 34 FHE A0, Al, =~

g
[
2
1A
i
=

A% (scaled) A0 2 =
12 2AYHE B2 T Y 4 Ut

[0631] 7R A FREY F4Y ARE2 Al e TR H A2 gy $RY £AMRE 5 5249 WY 1
grEd F7kd £ k. o] W, @ FH Frel $1Y st ol % g9 WE Fu grE
of EAlsh= vhE w8 Ar FHRHE= 45 Ve w4Y ARe A5 24d ¥ § of 7}

k=] 3

S

N
&2
o
4>
%0,
O

[0632] FEE 24 ARES Y N Y 4+ AUt

[0633] Al 2) dF 2 HE TR FAE Yo 248Y FRE 4 NEdg o Fa, A7 3R 71eshd
N7HA Freol A9 AWIl o= A9 WE IR girEd Frtd 4 Jduk. o] o, JFEE A7HE FH 9
29 GRIE o] o Y WEH $H Y2E Yo EASte g 24U AR FREE A AV &
Aol ARE o= &FY Wy TR JAE FIIEA &S 4 .

[0634] @A 3) dF 24Y HE R Z2E Yo $4Y ARES A NEY o Fow, A= HE 2 AR
7t & FA9 WEH TR P2Ed F74E 5 Qi

[0635] Az WYy Y FRE Sy ol dd 4 k. S o] AR WE AU ARE FE IH JUrES
NE2 Aold 4 Q)

[0636] o8k Ax(100) 2/FEE HEos FX(200)5 3FF A Qu~E HASHA SR A2 9 Y A
BHE A5 234 ¥y $1 frEd F718 £ v}

[0637] Az N F2A GRI}F olv oF FHY WY FH Y2E Yo EA5e e 2Ad AR TEHI= 45
719 AR WY 229 JRE o5 F4<0 ¥y $H YrEd FUHHA &S 5 9

[0638] HA g =Ed d& ded A2 9y FAY GRe didht dYe Az WY 22 ARox H8E F v
TEF= A9e kg

[0639] Aed GA D WA @A 3)9 =4 bR dqAaFel Aoz dAE e e AE ubE $ ok, 23
GAE F 9RE 71499 A uet gk ¢ gt

[0640] T 125 ¥ do wE HE 9@ sl A4S A3,

[0641] T 129 TAE npe} o] A AZo WM 9/ a3 S alsle] dAkslE @l AAE 4 ddh

[0642] Azt A= 9B EE5Y oF EF 7o AEoE AXAE § rth. AUA, dF 552 JEF odF ==
AE oS o AHHEH EEL & At

[0643] A MEe FAeE Bge] 4Rl v BAS T3 T Evcle wisE 4 Q).

[0644] W3S Qe AR Y= WSk Ade o]xk :ALel WMBH(Discrete Cosine Transform; DCT) EFY (type) 2 (DCT-11)
S 2 uekdl DCT AHY % o4k Al Wisk(Discrete Sine Transform; DST) AYS X3¢ 4= Ar}.

[0645] ol#|3t W3t AYEL A Az ths] Eol7ts WH3k(separable transform) EXE 2xFd(2Dimensional; 2D)
Hl =227} W2 (non-separable transform)& ST = Q. 7l ¥ I s d&] 12Y
(1Dimensional; 1D) W3HS 4~ wWhek 2 422 whgko] Zhzto| F3ist= WA 4 Q).

[0646] 1D H3S 93] g5z AMSEE DCT EFY 2 DST EFY ofdle] 3 3 2 F 494 Z+z A" A Zo]
DCT-11 ¢jell%= DCT-V, DCT-VIII, DST-1 ¥ DST-VIIZ ¥k 4= glt}.

* 3
[0647] W3l ME W SHE
0 DST-VII, DCT-VIII
1 DST-VII, DST-I
DST-VII, DCT-V
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| ik dryt ERY Rast W/ 53stE 4 Yl olget AR o /s HE5E 9
8 H2rel @l (truncated unary) ©|%3}(binarization)7} AFEE < Q).
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A3} o] TFE WHEL Aget WY A= oS E ¢
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[0658]

A
[0659] 2 e 5 BEE  Jdvk. m3, 13 w2 253 tvs WEk(Adaptive Multiple

4
H A% 2ol 1D WHEF, 74 W L 59 4ol A4l
[e]

&

[0660] WEe 13} Wl ofs) A4
Wk} AR b

2}
12k =
H 2} (Non-Separable Secondary Transform; NSST)Y <= it}.
[0661] 12 W3 7] od B4 wE W E F Aok shuE o)&ste] FIE & Urt. i d=
52 o4t FAFl WP (Discrete Cosine Transform; DCT), ©]4F AlQl ¥ 3F)
Transform; DST) B Z}Fdl-F# W3 (Karhunen-Loeve Transform; KLT) 7]¥F W3l 58 ¥3& 4= i},

714 eld &
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[0662] ek, 12 A3 DCT %+ DST
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-
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rE
riot
e
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30,
i)

= 2l % 3, 2) W &
)t EFY AE(dE EW, Frf A
W, A= E7(Quad Tree: QT), oA
L Sl 7lukstel AAE = Q.

[0663] &

>

[0664] d& &, 12 WM& ool & 6olA Al
3 k3

[0665] MTSs= Ak Alze] =3 Bl/Es s ekl gk WS 9fal] skt o]4ke] DCT Bl/%+= DST Wk 7 do] =3
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[0666]

[0667]
[0668]

[0669]

[0670]

[0671]

[0672]

[0673]

[0674]

[0675]

[0676]

[0677]
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X6

;?; wiEk Ay 84 T

DCT-2 | Ti(f)= wyq /1\% cus(%) wy =f§ (1=0) or1 (otherwise)

where

DST-7 | T3 ()= e

4
Ty ()= w- wy /%f cos(m+1'?) wwlj/%{ior#mori{atkeﬂﬂise}

where

4 ‘S.m<?r-(23+l)-{3+l))

DCT-

(%]

e |4 T (25+1)(25+1)
pct-8 | Ty (f)= N+ cos( Ti7%) )

psT-1 |Ti ()= i-sin(—”'(“”ﬁ*”)

N+1

A w2 23k wske S48 dael vala 2449 5 vk

o BW, 14 WE P 2 WS vk AF R ARv 4R F s ol AE ARl 489 & Aok 1
A g R EE 22k Agke] A8 ol¥ it Ul 25 R/EE o] 2R Ui 29 AenHE F Holw shl
of Weh A48 5 vk, B BW, 14 A8 9/EE 24 ske] 48 e o 25 27) 9/Ex Ay
o o A4+ Ak,

RES FA100) % BE} (0004, BN AEHE AT PHE ANtE 4B guE SP8 g
g Agod frd 4 Ao

o BV, W T 1 W W/EE 2 MBS 38R ABY A9sE TFT 5 U wE, W
# 4ui 13 W 9/EE 23 Wde] AgHA g2 el = o

% SW, 13 WE W 23 sk dide] Uy S W, wa Ausk AAsks 13 s 2/Es 23w
of AEHE W PH(E)S Y BS Q/EE o] B2 @ 9 AeIHE F Aolx shid] net 2
44 5 Ak,

E, 54E gl Ue wE PHe AAsks e gus P 43 (10025 B35 43 (20002 A0
ug =

= 0o =

2 5w, shiel (ol diske] 14 WEkel ALE o, 14 WS
Fouge shelvle Qlds Fol Bash 3 (2000904 W Yuz ! E

ol 1 AT ARG oI, 14 WBS JlelvlE QEs, 23 MB] AHE oY W 23 ML JtelrlE 9
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S

AFg-2} Q1 #H o] A~ (User
338 = (1600)<] W

(1610)= Hol=
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EERIEN

=
=

w221 (1630),

A7 2 (storage) (1640)
o X%

=
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A
2 tujol

YEY(1699)0] A4

Ul =

ate] A2 5

p==2

(<}
](Central Processing Unit; CPU),

P2

p
L

W2 (1690)

L

H53} A (1600) 2 =AY,

2] (1600)

L
L

(1610)= <4 A= &
2 M7 (processing) H#H ] (instruction)

£

Interface; Ul) Y= tjnfo] ~(1650),
)=}

A e
A 2] 4-(1610)

[0713]
[0714]
[0715]



[0716]

[0717]

[0718]

[0719]

[0720]

[0721]

[0722]

[0723]

[0724]

[0725]

[0726]

[0727]

[0728]

[0729]

[0730]

[0731]

[0732]

[0733]
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RolA] AesE AE, dole mt Aue 44 2 Al FAe 5 odn, A5, dolt mt gud Bud
A, WE D g 5o 593 Auel Ay 2 Aeleh, dloly

T v, gehAd, A A e ol A Hl °oj¥ Ei=
FerE AR-(1610)0 o8] 3= = o
A F(1610)F JE <FH(110), QEZ 5F(120), 29 (115), FHA71(125), WEF-(130), FApsp-
(140), NERZY] F-53H5-(150), FFASH-(160), 4WEH-(170), 7HE71(175), BHH-(180) 3 = A v
H(190)5 EFT 4 v

=l
= Ao AEd AL

FXL

S5(110), AEZ «F5F(120), =HA(115), ZAH7]1(125), ¥EF(130), FA3F-(140), dEZY HF

- ]

S35 (150), AYASEF-(160), GHEIH-(170), 7FH71(175), ZEF(180) 2 =z A WH(190) F Fo=
di= 2208 REsEd 4 o, R AX e Al2gI FAE S Qu. 2203 REES 9 A
A, 28 20 5 2 Jg 2208 2Eo I 53 X (1600) EFq=E 5 g},

T2y EEES EYFoRE oY /A FAY 7104 FA gl AFE F ok, =S, oy T2
T Yok dF= B35t AX](1600)9 BA 7t 944 719 ZAX e AFE = Q.

T2 BREES A HAAdY & Ve BE 84S FdsAY, A AAldd a2 4 doly /388 73
3= F®(routine), ABFEl (subroutine), T =13 QHAE (object), HIXIE(component) Z dlo]g
Z(data structure) && X = JAT, oo ASHA= =

Zeay EEse F33k AA(1600) 9] shite]  ZEAA (processor)ell  ofd  FAE = o
)

£ o]
(instruction) =& FE=(code)Z TAE 4 AT},

AH(1610)= JH A5H(110), QEZ FF-(120), 2R (115), #AE7](125), WIF-(130), FAspr
(140), NE=ZI F535(150), GFAsHF-(160), AWMEF(170), 7FHE71(175), HEIF-(180) E = A B
¥ (190)¢] WHEo] £ A=E AP 5 Qo

A e (1630) B/Es AFA(1640)5 HERE S vk, wR2](1630) B A G A (1640)= vHERE FH
of g wE vIEA A wfAY vk dE EW, AR (1630)F & (ROM)(1631) 2 5 (RAM) (1632) &
Aol shuts xS 4 At

Aghe Fask 4R(1600) 9] F22 fE AREHE HlolE e FRE ARG = vk AAddA, F33t
F21(1600)7F 2= ol He AXe AGF el Ad"E 5 gl

1% whAE R X (160007 BAE] A 8FHE Hojw shbe RES AT & vk, vlw (163
0 HolE shtel BES AT F A, Holw shtel wEe] AYF(1610)9 SJstel YHES F4Y
F o

$E5 22 (1600)9) vlolE EE Are] BA% BAn e FAN(162008 B AR 5 A,

18 5W, BAR(1620)E MESERS FE8 255 FAA00E A58 + ek,

5178 9 Axde] we B5s gRe] FrEel,

H3sk AA(1700) = ded Fo3t (20000 v & At

353} A (1700)E ¥ 2=(1790) = o}oq A2 A A8 5(1710), W= (1730), AFEAF Q1 H o] 2~ (User
Interface; UI) & tulo]~(1750), Ul =% uulo] ~(1760) E A FA(storage)(1740)S E3FE 4= Q).
w3, B33 A% (1700) = YEHA(1799)0] AZAE = SAH(1720)5 v 33t = Q).

A8 H(1710)+= F #7] &X](Central Processing Unit; CPU), ®E2](1730) T AFA(1740)0) A#H =
Z A A (processing) W#Eo](instruction) &< ’\’GEOFE =4 A ¢ vk, AYF(1710)= A% 3l}o

seelel ZEANY F ek,

AYR(1710) = B33 A (1700) 2 JHHAY, B33 ZX (170004 EHFIAY, B33 2% (1700)2] W
Fo A AFgEE A%, Heoly e AR A4 2 AHYUE YT 4 da, MG, Holy e Aol #Hd
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ES Ark. wopatd, AAjelol M dloly Hi= R A 5 AP}, wlolH
T R ddEE A, Bl B odde AR (1710) 0 os s & vk

A H(1710)= AERY H55h5(210), HFASH-(220), AWER(230), AEL} IFH(240), JE oS
(250), 2=91x1(245), 7FAF71(255), FEJR-(260) 2 Fx I W (270)S E3H3 4= Q).

dEZI EF3R(210), AIAsH(220), IHIE(230), ANEZ o= (240), <
(245), 7WA71(255), TEIH-(260) 2 FZ Iz BH(270) 5 ZHolk AdRE Z2ad ZEEY F o, 9
o] A e AlxHY FAE 49y, 2O REES g T2
B2Eo JHZ o3t X (1700)°0 2gq=E 5 ).

TR HEEL EYHoRE oY JHA FA Y 719 GA Aol AFE 5 vk, E=, olgh zR s B
' T Aor dy5= HBast AX (170009 B4 et 944 71 FAe AFE = Q)

T2 BREES A AAdd mE Ve BE 4 FdsAY, o AAldd b2 =4 doly /388 3
3= F®(routine), A B FEl (subroutine), X =13 QHAE (object), HFXIE(component) Z dlo]g
Z(data structure) & X = JAT, oo AHA= =

203 RBREES 33 AX(1700)9] Aolx  shte] ZZAAM(processor)ol 93] FAE= WO
) = FE(code)Z FAE 4 ).

A F(1710)E dEZY B35353(210), FIAE5(220), AH3F(230), AEZH oS5 (240), AE q=7
(250), 2=$1A1(245), 7F:71(255), FEHHF(260) 2 2 IA HH(270)Y HH = Z=g& AP 5 9o,

?ﬂ%}—‘%L UﬂELE](l?SO) /e 2G4 (1740) S YER

d = k. w®EE(1730) 2 AFA(1740) = ohet P
]HHL}H x—1 Hzﬂcﬂ 2= o]r/} o;‘ﬂ ’%?ﬂ

, WIEE(1730)= 2 (ROM)(1731) 2 2 (RAM)(1732) =

3} AA(1700) 9] F4E 98 AREEE HolH e ARE AZE o dok. Ao, H23}
700)7F zb= dlolH = FEE AR el A% 4 gl

AT

=

w5 417007 FAI] s aTHE Ao el BES A4F 5 Aok WL (173
ol BES AT 5 ., Holw shtel wEe] AF-(1710) o sho] J

wo [IF it
borlr

2

O o 2
. i

)

1-011

s A2 (1700) 8] dHoly = Fre A3 dHE Ve $AN-(172008 F3 32 7 U

K3
Ll
[
g
offt
2

F-(1720) = F-53} X (1600)Z5-H HEXEHS 5308 = T},
-5} 4 (1600)9 AHEH-(1610) H/FE+= zi} FA(1700) 8] A2 H-(1710)E e
il

011%—011 B V5ol gold, AR 29011 /LS 294 2468 Heha F a9,
Aol gleld, A <Y Oil—%‘ﬂ(no) 7.&}1(125) 9 R(175)8 ek

o,
ol
o
2
X
AL
-z
rlr

K3

T

[
JFI

2
o W
o

2 Mg

% o -

41::

(250) 2 7PH71(255)8 UERE 4 ik Q1EE 4
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