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AEs g4 F 7] dA B9 AV viXY fa Age /A9 y ARl #HE last_sig_coeff_y_prefix
e g xE T

A7) last_sig coeff_x_prefix AElX~ 24h+= E#AOE]= glo]~(truncated rice) ©]Z3}(binarization)ol
7| \9ka}ar

A7) last_sig coeff_y_prefix ABA Q4= A7 E#HAOJEE glo] X~ o]l 7)uks}aL,
Ul 9 ogolrt & v 64dl A B5S Vitew,

A7) A WE A g vulE 328

A7) last_sig coeff_x_prefix AE2 @20 it Z=9l=o] ) dol= 92 AAE

47 AFTE W AG gee] ol 322 AR,

R

W Ale MBES 270dS 7] AFa g Al 99 el iz WU ritew sfsa, 2

A7) A EFO dstd, 7] ATy wg Alg o9 i MBREEES 93 Ifgs MBEE FYo
(coded subblock flag)E< A7] #HAFYE AR ETEA ZE= AL EAOR 3= AL EHJor sl A%
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Wy A7 Hek A g

s g wAS 7 = 9la o] A AAdE b ols bh, A A ES =l o AEta
FAEAl Avstazt @k gy, ol 2 JiAE 5 Aol st shi= Aol ofyrh. i Al Ael
A gk ol 9x 54T AAldE Ayl A AbeE AoR, E iG] Ve AMde @A
JEE AHEHE= AZ oy, dee xdEe £ WueA dEA ek e 3, 54 3¥8s
EoRh. WAl "Eeeir B UG S0 fol= WAl ZA" 54, A, @A, &4,
TA 8, BE EE )5S 233 Aol EATS AAsHE AoA|, ) wE 1 o)ite] thE EX S
RAF, G, w2, A 8, FE B olee 29T ASe] EA v B JheAd e viE wiAleA] @

AOR olsrofof g},

A, NG AREE Euge] 7 FARS AR OE 5449 JsEd B 49 U2 9 54
Hoz wAE A0RA, 7 THE] Az WA Fusolt WA ATEs oz FAATHE AL s
=gt A, 2 7Y F F A olgel T4l FAA shiel THL oF £% . shte Tl B
Fo TR Uvleld FE gtk 7t Aol B /mE Rew QAR B hAe] RdelA HojuA] ¢
SR RN PEEEEEE I

o,
ol
-
i
4

@ EuEs Fmstel, ¥ A mEAR AAE wok s APstad @ ols, =uy
o FQF T4 axd UL BAT Fx TES ASeD FAF Y s Uy FEE dge 4
4 5 Q.

1 RIS A8E 5 Qe Wve/98 59 Axge 48 AgHes e,

o] #AE HYe/9d =l #3 otk dE Eo] o] wAA AR W /AAdE WC (versatile
video coding) 3=, EVC (essential video coding) 3=, AVl (AOMedia Video 1) 3=, AVS2 (2nd
generation of audio video coding standard) T=& XAld] H|Y /9 39 EF(ex. H.267 or H.268 )9l
MAE = e A8d 4 STt

o TA M= HIT /G Al A7 vgdet AAAES AAEH, & dFo] jl= 3 7] AAdES A

Pel i
= z¢sel 98 & vk,

o] EAA ML (video)E AlZFe] ZEo wE 4o G (image) 59 FFE 9 4 Uk, A
(picture)= AWt om 54 Aol shte] FS Uehdl= &S ovsty, &dke]X(slice)/EFd (tile)
= 3 dojA FHe] dRE FASE dfleltt. &efolA/EldE sy o]/ CTU(coding tree unit)S X
S g Qo dhue] A= sk ol Eetolx/Edwm FAE 5 Y. dhue] FAA = sk o] BY
dwom FAE A, stue B a5 sty ol BdES I 5 Advk. BEle A ol B o
el CIU BE9 A4 99& yeld 4 duvh(a brick may represent a rectangular region of CTU rows
within a tile in a picture). BtY2 t¢] B ER JEHMYE 5 o, 7} B2 47 8d Wl s ol
9] CTU FEZ T4E 4 JY(A tile may be partitioned into multiple bricks, each of which consisting
of one or more CTU rows within the tile). T B EZ IJEMIEA &S EfdL T3t HEgorg &5
4 AUTH(A tile that is not partitioned into multiple bricks may be also referred to as a brick). B.¥
20 AAE FYM e CIUEY 54 x4 2" s vebd 5 glon, 47 ClUES 28 WA CIU
gE 2ow AEd 5 i, BY W BEES Y] Bl Y] BEEY giE AR dAHHow A
dd 4 i, 28 HAH Ul BYES A7) A A7 BdEe oy 271w A&Hor FHH 5 3l
UH(A brick scan is a specific sequential ordering of CTUs partitioning a picture in which the CTUs are
ordered consecutively in CTU raster scan in a brick, bricks within a tile are ordered consecutively in
a raster scan of the bricks of the tile, and tiles in a picture are ordered consecutively in a raster
scan of the tiles of the picture). B}l¥2 54 Y & 2 54 g & oy CIUEY AFZF g olth(A
tile is a rectangular region of CTUs within a particular tile column and a particular tile row in a
picture). 7] B A2 CTUES A geolar, 7] AHF @92 37 IAA 9 Folsh $d3 w5 2,
YHl= I ggulg AE Yo Aelxs @45 odle] WAE 4 i (The tile column is a rectangular
region of CTUs having a height equal to the height of the picture and a width specified by syntax
elements in the picture parameter set). 47| BlY - CTUEY Az d9olar, 7] A2 992 HA o

_9_
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gy AE W] AEA g 4Fo] ffste] AIE= YRS Ztal, Fols V] FAY Folok wdd & v
(The tile row is a rectangular region of CIUs having a height specified by syntax elements in the
picture parameter set and a width equal to the width of the picture). E}Y A& IJAHE IEIM Y=
CTUEY 54 x4 293 Yetd 4 sla, A7) C(TUES BFY W CTU AE 202 A4z oz HHd
T AL, A W BAdES AV A9 Y] gdEe day 2lcw A&KHow FHdE 5 THA tile
scan is a specific sequential ordering of CIUs partitioning a picture in which the CTUs are ordered
consecutively in CTU raster scan in a tile whereas tiles in a picture are ordered consecutively in a
raster scan of the tiles of the picture). &8to]xs HAH AFQe RYES X3 & 9a, 7] A
Mol BEELS shube] NAL f4le X3+ 4 uh(A slice includes an integer number of bricks of a
picture that may be exclusively contained in a single NAL unit). &@}olE te] 43 gldE2 4
2 dal, EE st B g BElEe] A&HA AfaY S UUHA slice may consists of
either a number of complete tiles or only a consecutive sequence of complete bricks of one tile). ©]
A A B a5Fd EEtolae 849 4 rh. dE B9 B AAA] tile group/tile group headert
slice/slice header2 &2 4= Ut}.
A (pixel) B B(peD) S shbel AA(LE FAHS FHTE 2
ggets olmA AE(sample) o] AHER 5 Atk ATe Awrdow A m: HAe e 1)

P

ES

ovf, ok(luma) e 2a/7 A5 b

SR =

FR(mit)S G A2l 71E G9E Yyebd = Jdu. FYLS IAHo 54 99 2 g JHo e AHu
T Hojx e 2T 4 At e FHe sty Fuk B 9 Fo)9] A=nk(ex. c¢b, cr) E5& X
g = Q. FRe A9 wEka EF(block) B 9 (area) 59 8§09 £&3t] AEE 4 At ItF
ol A%, MxN E52 W9 d3 N9 oz o]Fofz MEZE(EE AME ofe]) Ex W3l Al(transform
coefficient) 52 Hg(EE ojdo])S ¥3te 4 U},

T "

O] 5__}\_101]}\_" ||/||9+ H,HE_ ||‘jk] i .(:)_H/}jl%l:‘l_. Oﬂ% "é‘ , “A/B“"L:: “A ‘jy‘l/ElE"L:_‘ B"i .a_Hz\j'Eij—]ly “A, Bu_\L:: “A
/RS BR dMdy. FrHeR, "A/B/C'= A, B B/EE C T Aok shu'E owdth. Ik, A, B,

Ir)
ls
(o

C'"= "A, B 2/EE C &+ A% sy"S ¢u|3tt}. (In this document, the term "/" and "," should be
interpreted to indicate "and/or." For instance, the expression "A/B" may mean "A and/or B." Further,

"A, B" may mean "A and/or B." Further, "A/B/C" may mean "at least one of A, B, and/or C." Also,
"A/B/C" may mean "at least one of A, B, and/or C.")

FIHHo R, B EACA "Ee"w "B/EE"0E AET. dF Eo], "A B+ B"S, 1) "A" ®HE ou|star,
2) "B" wk& omErnt, 3) "A 2 B"E om T 5 Sk, g2l Fehd, 2 A "EE"S "FUH R e
A A o2 (additionally or alternatively)"& v 4= v}, (Further, in the document, the term "or"
should be interpreted to indicate "and/or." For instance, the expression "A or B" may comprise 1)
only A, 2) only B, and/or 3) both A and B. In other words, the term "or" in this document should be
interpreted to indicate "additionally or alternatively.")

T 1S #Hxshd, vYe/dd 29 ARl Al FA (&2 upelz) Bl A2 FA (54 Hntel )& 2T
T ATh. 2 fufelaes FHPH HY(video) /9 d(image) FE Ev HOHE Y e 2ELY JH=2
A" AFuA] == UEIE T3t G4l fule]x2 A = gl

A7) Zazs Yulelz= HTIQ A, l3Y A, AEFFE 2T S vk, Y] A gulelaeE A5 o
29 A 2 AgyE 28T 5 vk, ] dmd AR E vge /9 dmd A B 5 i, A
HUagd A= Hre/dd dad A 58 F Advk. 7 9329 FAd x23¢E Aok Falvl=
gzy x| Zstd 4 vk, Adels gaEHe|RE XY 5 i, faEdeli Wi tnfol~
TE R AIXHER AE 5 Y

HT S A wge /g A, A e AN A 5 S5t vHe/dds 958 + Ak vt
ZaE HU /9 A fulels W/ HY /G A Yutel~E 29E 4 gk, HY e /9 A o
ol 2= ol & B, sy ool FhWel, olde] A E Wt /93-S XFsh= HY S /G olFfolH. T
23 o, vYe/3d A dblolxe olE 5o HFE, HEY 2 AnEEZ 58 2T ¢ glon
(AAAo2) Yo /9G4S AT = k. «dE B, AFEH 55 Tt 7o) vt/ A44E
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oin

glom, o A% e delet AYHE Ao wre/Fd AA el 2ed + Uk
A=y AL P wHe/PPe AngT F Ao, AmE FAE 9F L 7Y 5ES As] A%, WD,
P45 F QAo Ak FAT £ Atk Jd=gd delE(A=mPH Mue/gy Am): mEXEY

[¢]
=z #d SB, SD,
(D, DVD, ZF#lo], DD, SSD 5 Thd A% WA EFE & A AdeHe v a7 el 0L e
of urel HAe e A AAWES T 5 A3, P4/ VEADLE BF A5 9% delue
% E@-ﬁ‘ o 2~

T 2% #Fxshd, d3:d (2000 94 EEH-(image partitioner, 210), <l&H-(predictor, 220), #AF
A A 2]4-(residual processor, 230), AEZ¥ <:YH(entropy encoder, 240), 7FF+H-(adder, 250), ZEH
F(filter, 260) 3 w=2] (memory, 270)& E3Fstol 742 & vk, 55(2200= A 455221 2 4
Eg =5(222)F 33t £ Aot dAFYE Ae5-(230)= HEH-(transformer, 232), %A}34-(quantizer
233), AUAEE-(dequantizer 234), GWEE-(inverse transformer, 235)& ¥Xg3 4 Uut. AAFLE AHHF
(230)2 ZF-(subtractor, 231)& ¥ X3 § v, 7FFF(250) & HY - (reconstructor) & 5 &5
g F-(recontructged block generator)=® E¥ 4 U, dee J4 £3H(210), <5H(220), dAAw4 A
25-(230), NERT QJAFPF(240), 7HHH(250) 2 BEHHF(260)= AAde] me}p st o] de] st=9o] H
EHE(AE 59 Jd3y HA Ee Z2AX)C 9ste] 7449 4 k. E=3 o2 (270) & DPB(decoded
picture buffer)& 233 & U3, tXd A wjAdd oste] 48 F% Utk A7) st=do] HAEXAEE
HE2E(270)& W/F AXAER ¢ XS F% QUrt.
A3y A (200)°] PEE dE FN(Ee, A, ZHE S ol AHE /Y
Bae 5 v, A o=, 47 A9 #4392 29 fFSl(coding unit, CU)olekar =H
oAk o] A 7Y FRL 29 Ef ful(coding tree unit, CTU) E& Ho 29 F3l(largest coding
unit, LCU)SZH-E] QIBTTT (Quad-tree binary-tree ternary-tree) 3ol we} A#AH L Z (recursively) =&
2 g, dF 59, slve] =9
o7 39 (deeper) W20 Hao] 2

G TEH(210)=

(processing unit)o. &

TR AL Ed g2, volye] Ef] &, 92/E= HYe Fx2E 7N

P AUER 28E 5 Y. ol 4F dE 5o A= Ef 727 WA 4
|5 vtelde] B & B/EE HYE 7ER7F Usel A8E 5 Jdu. B vty Ef Fx7F WA A
|2 = dn. 9 o] EEHA & HFT 1Y FUS 7IvteR 2 A e 39 dAp sdE 5 9l
ko] A% @ 5S4 wE 29 a8 & VIvter, HAY Y fyle] nle HF Y fulom Abgd
UL, Ee doo met 39 FHS AAGSE (recursively) BT} 3H9] f129 Y FUER L& EO HA
o] Ate]ze] ;19 frhlo] HFE IY FUoRE AREE 5 . AVIA 2d dAket 2 FEde dS5, wE
2 5 o das xS v vE d=2, A7) A FH1 A5 F5(PUr Prediction Unit) B WE
SR (TU: Transform Unit)S O E3e 5 vk, o] A9 7] o5 5 2 A7 ¥ /iyl 247 dagh 2
T 39 fFHoEFH 29 e dEMYEE A A7) 5 U2 AE dSe] il ¢ o, A ¥
g ol WSk Al5E fiedhs o9l Bl/Ee WS AsRRE dAFY AS(residual signal)E friEskeE o
Ad F Art.
RS Aol e B (block) Ex G (area) T2 &9k T&3ste] AH&E 5 k. kA B, MxN
EE52 Wi g3 Nle] oz o]Fofd MEE i W3 Alg(transform coefficient) 59 He-S ek
T AT AES dutdow A e R4 Fgs yekd ¢ glen, 3=(luma) AT HA/HAGRNS U
B g el Fx 9ok, AEL e A (EE 9D S

=
A3, ANE(chroma) Ao IJA/54 Zhqk
&

A (pixel) T H(pel)ol th&3st= &= A
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SES54
F(221) TE QAET 4
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=

Fol @ X 7Y9 AZ(residual signal, &
1

°©

Easas

=

=

= oj#lolollA e

2H
=1

= ool

X

gl
2H
f=]

¢

5
=

=

55,

]

=]
i

=

CACE

<

1

A
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v
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LIS — TG ULIY = M N N gL %O MR T w0 BHO S DR T - S S o] AR
W 2% e e = o] ) _ CRC 8 5 < B JJJ + = o =
gy TN e B m oy O Aoz FPHT BTN LT TS W W 8 W D Ci
B 5T g M = B Ny PR @RI cm=yg Al ggmW e ol I R ol SN gl S
_Z%__}O,EH%% %E@%%@ %Q%WQ%Q%WEﬂ%w.wr.mmmﬁ %doae%wrd#% %cxlv@
o ey SR A B e I = oA E ) D g
i W g BT A B T e — R g S oF e i el
Ermaby TLI g% EITLTSTCSLSNICEEE glpiaerIi ¢
A %_z%i I RNR g o S aaﬂéw%mm A b éw% T I B e ar ) %%%
— s : BN L3 ; ul
T o X TR CFEE gk PP m Y emp A PeH Ey PEANTEPeow 8=
I L N - RO S R i U I el T I WX b E
T _on T e N BT R N N 2 ap oW ys o w R
T W oo o N T R T AR AR e B WS o 2 g D TR 2 iy E xS m Eaiiiny
~ o SR o A N AT L B o ET e RT  om®S _#HEge iy %
CINRANE ?%@%ﬁwo% T REE T ke B, Rk o By g MF g 5o
Wwﬁ%_mﬁ , aa%ﬁ.ﬂEFATﬂo W OB gy O ,Eﬂe%m T o ATm.mIE%%%E 501M¢|
THErE TEy Tt getrPio gl e amn Bos g Ty wtowTy
%ﬂ% _Aﬂ_o» T ,Euo%%% ﬂuzanmiimlmv%wﬂA " o X % of 7o X .,mw%i%raﬂae @?ﬂo
R LE owHs B T S h, AR gyl CRLLTET ERE Mg
TS L E Tt Mo B f RS gy TEE gt W b
T oL Tk dom W BE™ o S PSS o M oy de 2 o g g ST oy W
,A_IPLE.#,MO,.@ ﬂhﬂawmom‘qm#ﬂ:ﬂﬂiﬂmﬁﬂoﬂam ,meﬂLATﬂﬂm_w u NLoELmaﬂNrowkld.MMA @ﬂﬂ\m
BT w D Progeedl owD t, a8 wai B G U SeRTTEE g
MPER AR e ml by m EORTRET xR PRI W T EE T, TG
P E 3Ry i Pwmd T Cwmuy 2T T W TRy T T B R WO NS
%zzﬁcﬂweﬁd%% d@ﬂw wﬂ%%air " ook o o oo 2 iﬁawmw%%img LS
Z i W o B o o 20 of XF o LY F — o ® 2 O o] o = § == P S
.ﬂlﬂitﬂaTuﬂum&ﬁ _ X = | o E.La ny o X GO it k= —_ ® 8 = W 3, °
ﬁnﬁgzuo_@ mt_%wmmomﬁ w?nrw nm%%m%‘lgﬂﬁmﬂ%ﬁ wad%EwMJ@%L o
A%zz_.nii dp w o~ O m - ) ,zT)Eo),mﬂn,wﬂ_o'd.ﬂﬂi = NoBZ oI 8- R T
o OB T R T R WG R o 24 e~ o~ LI i = A I N S R
X H;E z:; = %o Lt o) ~ 0 z_u — 9 O = N zwc f— oWL OE ,z:; ﬂw] =0 ,u| — i) ~ #o._ »n
E— 7 W%(HOEETﬂH ol gr e XS gy 85 e <5 mr 2R esTar S
thﬂ_,.nu ﬁﬂoﬂnﬁ.‘_ﬁur Aw&uo#.nLoTu,l N 2 — o o o o) o H;eﬁ T e B ‘ngmo‘.klﬂi ©
woin R M NE SR BT e Ty T, g O 0 uoﬂuc%ﬂq,g% of M =
sk ) W O F Epg LU SEFS M e g o gy RS T LR Al I S
sAErTN ST UTT gedec sty ExAsd TN s TAIIT 4T gk Y
3 s jat — || I < ‘I\I;ob‘_urrr s L,w.‘ﬂtlly,“_ 5 \)_r, s X 4
TEDH TN Rafidesd TR ¥ EET o8 LT FER TN S FR
T4 TTEE P oM T EEaTsw s p RN Ty %Mmf%m)dBEi SREN
£3 —_ R X Z1I ] L= & L g N n TH o o o) — B g O
~ S o) T wp = = oD U w = S X
S prn T ﬂwﬂ%ﬁg,eu%mmk& éﬂfwmﬁm@w%m@mbckiEm%mﬂ_ﬂr E%?ﬂa&ﬂ%%@ yﬁﬂm
SSorstEw R g muT Bg de TS s g g eIl rd, 28T Hw mRT
T ¥ F o Hwon 7w THEENIR G Py PUREE. ° T
W A W] o= 2 M W = 5 O a3 Moo ) N s il #o%o T - = K = g — do
oo o w8 °F oSS X g2 ¢ w_USgRyg Dw
Do ®ee O IEN e T SR s L H T &0 5w g Joo o
T T o o B ITET o -H 8%  Arw T oo o = < =N B E Py ZaF
TE L LR Mg W 2 T mroml My RPTE Lk AEoM SF >
T oW ET T T gy W T (i m T P o = =) <o U oo N oﬁ
S L e THE SR Are o o B ST g T 2 N T o TS B Arome B
O SIS TP B Sl P A U S ﬂ,wﬁaﬂwr H(T_ﬁogafmamo;.aﬂ T R
= ")~ = = (o) - . = N0~
PR E TP Nt P Ty g T YR e g ey d TR P s T 5w
WArs ST PdTAWMTIN IBEBRANPDIEENITFTTPT ARG a0 TITTTHIHBT K 0 F

[0049]
[0050]
[0051]
[0052]

KLT(Karhunen-Loeve Transform),

Sine Transform),
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Transform),

Cosine

DCT(Discrete



[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

SSS0ol 10-2489599

GBT(Graph-Based Transform), Y3 CNT(Conditionally Non-linear Transform) & #Hol% dUE ZLad 4= 9
ok, 7], GBTE T4 718 #A ARE a8z F3ddda & u o] IR RE dojxd WIS
oJu] sttt ONTE o] de] Ed® 2E FA(all previously reconstructed pixel)S o]€3le] 4= 52 A
st 1o 71ZxEke] EEFHE WSS oujsith, o, ¥ g AAAH FUst V5 zte A 554

]
A8 FE 93, AAPo] ohd Jbd A9 Bl H88 & Ak,

E

o
N
5
e

>

P

_OL

£

Q,

m

i

B

-0,

e Al B R dAFE ARt B o v FAs(233)= Al 230 =4 (scan order)E
7ftez &5 JEje] FAskd W Aless 1A WY dHE AAEE ¢ gda, A7) 1Ak Y FEe
FAfshe Wgk A

& 7IWe® A7) FRstE ¥3E AgEe] #g ARE AT FE . dEET 1=
GH-(240)= <& €9 A4 =3 (exponential Golomb), CAVLC(context-adaptive variable length coding),
CABAC(context-adaptive binary arithmetic coding) ¥ & thget 139 WS Fd F Ak, dE=R
3 AFGH(240)= YAzt HE AGFE 9 Hge/elv X H{lo s HHE(JqHY AEA a4E
(syntax elements)®] # )& @7/ v HER AIPE F& Ant. Jd3FH GH(ex. AIZFH HT /9%
AB)E= HEXEY YFe|= NAL(network abstraction layer) % @92 A% == A" 4= vk, A7) HY
2/%9% AE= olfdold stetuly AE(APS), A debrE AE(PPS), Al@Z stEtrlE] A E(SPS) B H]
te Iy AENPS) 5 thadh s AEd #3F AHE o x§E
AR+ A9t A$+ M (general constraint information)S © ¥ 4
gag A2 Ag/AadHEE Ju /s ABAa 2452 HT]e /Y

He/94 Aut 34d Auy A4S

o
o
2
2.
K
of
1,
)
ox
N,
=
I
lw
i o
ot
4
Hq
ot
i
o
g0 o
)
ox
N,
)
I
I
{m

x
©
m
|
4z
S
=~
2
il
Jr
An)
iy
)
i,
27
}Oll
rlr
)
ofx
o
s
)
] ofy
Ir o
E
i
>

FAFSE-(233) 25 E€E dAstE WE ATES A5 2sE s fd o]8E = Stk dE 59,
FArslE W3k AGEdd FdAE(234) 2 GRHIN(235)8 B GUAE 2 s HEgozN AT
A A (HAFE £F or AATE HAEE)E 59 + AT 7REF-(155) HdE dAwE ASE JAH o
S5-(221) e JdEZ 4d55-(222)28YH YF 45 oo oo Ed(reconstructed) AZ(HY
A, 59 B, 59 AZ oot ANE F vk, =3 BT H8H A9 2ol A uid S50 o
g A wdol gle A, d5E EFo] B EFog AMgE ¢ k. 7R850 HYF ke 5 EF
AgEer B 4 vk, A" 59 Ases dA A4 W o A7 i BEF9 JAES o5& et AR
2 g da, FEshe vket 2ol AHE S XA v FA 9 1Y d5& dgte] AHgE R AT

ShA T3 <lmy 2/ B9 oA LMCS (luma mapping with chroma scaling)’} d8¥ % 9t}
AHHH-(260)= 54 Az dHH S &35t Fo4/A84 FA2E AL+ Ao, dF 5o 2H"EF
(260)> 5 A thget dE" PHE &35t FHH(modified) JHE AAE A4S &+ AL, A7 74
H 54 AA4E w2y (270), FAHeE wWEE(270)9] DPBAl AE & Qrvh. 7] thkd dEHE WEE 4
2 B9, UEE7 ZH¥, ¥Z H&4 2ZA(sample adaptive offset), &% FZ ¥ (adaptive loop
. o o1

d

(bilateral filter) &= X & vk, HPF(260)2 2zt ZEF ol tigk A=ol
] Z

N F s} gol WHHel B3 YT JRF Y] AERY] ARYF(40)E DY 5 itk Uy
W e Aut AEZS ATYR(2U0)elA AmYHe] NEAEY FHz 2HY ok,

MR (206 A58 FHE B BAE AW GSF(2DAA A2 FAZ Asd 5+ Ak, AmY AAE
o1 Fatol B dFol FEHE A%, Amd FAL0)S dmy FAAA] A4S WERAE HE 5
a1, Pueh BeE FPAL F Aok

Wwe(270) DPBE FHE B9 HAF QA ASR2DAA B2 AR g A A 5 Ak
22700 @A HA Ul £49 Aust ERA(EE dagy) BEe] 349 Au 9/EE o] BAg A
U 225 £49 ANE A4Y F otk 4] A9 A9 due FE FU 25 gH9 gn E
ARV T B2 g4 Aum B85 dstel A dZF(22D) AV vk Wm0 @A
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[0059]

[0060]

[0061]

[0062]

[0063]

SSS0ol 10-2489599

93l B98 BEE0 B JEES A4Y F . A= dFp)6] AT 5 ek,
¥ 3 B AN 88 Qe wue/d dng FHe) THL AFHor 4gst wHed.

T 3% F=xsE, dz:y FX(300)+= AEZY vz F(entropy decoder, 310), #AFL HzlHF-(residual
processor, 320), <5 (predictor, 330), 7MHi-(adder, 340), HE]FH(filter, 350) B wlX ] (memoery,
360)5 Zdstel FA4E 4 Atk dF5F(330)% UE «GF5F(331) % QIEF 5F(332)5 XFT 5 U
A 7L A2 HF (3200 F S (dequantizer, 321) 2 ¥ 3H-(inverse transformer, 321)& ¥
Utk A= dERT HaYF(310), dAAFE AF-(320), A5F(330), 7HHF-(340) 2 HHHF(350)=
AAel upel shte] =] AZXHE(AE S tzy HA e Z2AAM) 9dte] pAE 4 9t &
g )} (360)+= DPB(decoded picture buffer)& 2% 4 i, tX4d A7 miAel] &35t 742 += 3l
. 7] stede]l HEUEE WRE(360)s W/ AXVER ¥ X33 F% 9t}

HUS/9 AnE TS MESEYC] QY. U=y FAGB00)E E 29 Amd FHAA HYe/F
Ak A Z2Aze Bgdtel GL BAT S Ak dF Fol, U=y FA(B00)E 47 MEAEHS
2YE A58 25 2y vY 4RE JJMoR fUE/RSE2 233 & dvh U=y 3AE00)E 1w
FAAN AgE AP FUS olgdtel dAYL £AT + ek, WA d=Pe AP FUe 9F Ho] 7Y
Y F oo, =9 FRe 59 Ee §Y b Ay 59 fUloEyE A Ed P, weluy =9 7
x 9/EE HUe B¢ 728 e 239+ At 19 490N sht olge] WE filo] £FY
ek, 7w, fad AR (008 Fol tlwd 2 FdE 29 94 4 3

a9 ZA(300)= £ 29 Q139 AAZFE FHE MsE HEZERY FHE £ 5 9o, 28 A
© dEZY Hagdi-Bl0E 3 taddE + Advk. dE 5o], dERI YagH(310)= 7] HEZEHS
gdste] JAF BEU(EE HA HA)d 83 AH(ex. HYUL/FE HAH)E E&2T 5 v, 7] vy e/
4 ARE ofdEold Tatuy AE(APS), IA IHEHE AE(PPS), AlEZ kY AE(SPS) Ee HT L
ety AE(PS) & thge gt AEe] #3t ARE o 238 & vk, gk A7) vt /Jd Are
Uik Agt AR (general constraint information)S U X3 4= Qvh. d3d X = 447] derEH A EQ
ek AR H/EE Q7] ARk Al ARE Y VWMo R AHE HIPE F k. B EA0A FEEE Aad
B/FAEE AR B/Ee A8 9452 AV HEY daE Fste taYEe] 4] HMEAERcRRYH §
5d & . od7dd, dERES fIgdR(310)E AF =F Fo3, CAVLC =& CABAC 59 39 ¥Hs 7=
2 HEZEY U ARE Yzdsta, J44 o das Jux AYES gh, dAwdel &gk wid Al
st 3k 58 &Y 4 ok, Ho gAEH, CABAC JIERY U3y Wy, HEXAEYHOA zZ} Agx
f40 fFete WE FAstAL, gAY i Ags a4 ARG FH 9 UIad did 859 tad 4R S
2 ol dAA taYd AE/NY HJHE o]&3ste] ™ (context) ERBE A, 44" £ Edld w
2} W(bin)e YA FEE oFsle] W A4 vlzZY (arithmetic decoding) S Fadle] z+ Alelxa Qo] 7l
gFstes AES AT 4 At oju, CABAC JIERT tmd W &9 2d 244 3 oL AE/3 &9
2dS 98 HaEE AE/Ne AEE o]&ste 1 RIS JUolEE £ vt JdEREI vz H(310)
A Hzgdd Ar F oS B3 AHe dF5H(Q1E o F55(332) 2 JEZ dFF(33D))E AFEHL, dE=R
1 HZYF-(310)elA AERYT fado] +dH dAwE #, & FAE W3 A+E 4 A4 s JE
= dAwE AYF-B2002 982 ¢ Aok, AAFE AT 6200 dAFE As@HATE 5, dATE
AMEE, dAFE AL Ado)E =& & Jrh. E3, ERZI fagdi(310)dA tazdd AH 5 L
of #3t Fre IHHF(3B0)SZE AFd 4 Jdut. A, 39 FAZFEH &899 AEE FAsE FAF
(M=AD7E b2 FX(300)8] W/ deiERA o 74" F A, BE FLFE dEREY fagdi
(310)¢] T84 F& drt. ¢, & Ao mE HIY A= HYLe/G/AA Iz A 5E
F i, A7 "HaEd FAE AR fgIf(RYe/98/34 AR fFay) 2 AE IRt /93 /34 A
£ HIhH=E 8% £ du. A7 AR dade 7] dERY HaYi-3105 238 ¢ 9, A7 A
= "ads A7 9gAsH(321), 94Re(322), 7HH(340), ZHWE(350), wIRE](360), <VE S5
(332) ¥ JIEZ o F55(331) 5 Aok shvtE 2T + Ut

A AR 20 A .
5 2% Alol= AR)E ol gate] FAFE WE AGEo

4
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s==s4

2 (HA

1

ko] el

o

S (322)dl M= BE AlFEE 9HE

coefficient)

[0064]

W

i

W
iy

I

[0065]
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JE Hol&
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combined inter and intra prediction (CIIP)z}x E™ <=
o

Aol A

=]
RL

L

L

e

O E
3to] ¢lEz} 5= 719 (intra block copy, IBC) d

[<)

)
3} ol A9 5o

. 9]
2 @A BA PlA olEe 43

=g 9

P E RZ(palette mode)ol

5kl
IBCE=

[<)

9

7] @A E=<¢] 5% (neighbor)el]

=0
==

ot
g

A

Bl
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T

o
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=
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2=
=2

SCC(screen content coding)

(predicted block)S A4
JEZ/IY odF B

H

s Y

o=
o B

[<)

[0066]
[0067]

3

Eo] 9]

]

a

]o

NI
o

F(332)= #x A AelA

=
=

e o

[0068]

=n
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vzl
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Al
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L
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(spatial neighboring block)®} Fz Ao =7

52 @A A ol A

iy
;"ll

il
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el

<+ B-Z(temporal neighboring block)

-
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™
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El(adaptive loop
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=

=
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[e]
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=

l

upe} ol
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=

=1

F(332)
A¥ (modified) &Y

A2 W22 (360), TAZHCE w2 (360)2 DPBol H%3dk 4=

=

=

o~
nn

kel
=

33
=

Al (sample adaptive offset),

A= IH o

A

(e}
S

S (AE

¥ (bilateral filter) 5 %

=
=

2 (ol
1

]

L
[e)

=

A
)

I
Rl

o

%
filter),
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[0075]
[0076]
[0077]
[0078]
[0079]
[0080]
[0081]

last_sig_coeff_y_prefix9
— 1 6 —

last_sig_coeff_x_prefix®} last_sig coeff_y prefixe= EWAOIE]E glo]2 FE=(truncated Rice code)® 9]
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[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

A & 4 9da, o] wf cRiceParam®] #2 0 AMEE 4= Qlt}. E-AA O EE 2ol
|5E cMax®  FE,  last_sig coeff_x prefix® o] zE FIP3 A=
last_sig coeff_y_prefix®] o|F{&E FaA = 52 20 7|Htste] 2492 4 Qi)

[ 1]

cMax = (logWl; << 1) - 1

[k 2]

cMax = (logoll; << 1) - 1

A7NA, W& (M3 E=9 712 Zdo|(EE ¥), H1E& ¥ E29 Az Zdoj(Ex Fo)E yed = .
d& E0], & 63 S 64x32 W3 559 A W1 64, H1S 320]t;. wpebA, last_sig coeff_x_prefix]
o] W3t E 93t cMaxo] e 11, last_sig coeff_y prefix® o]A3}t= 93k cMaxe S 971 2 4 v},

ofge]l {12 W1 HE& Hlo] 3290 A9 olXsE, ofele & 2% W1 Fx Hlo] 6430 A5-9 o|Xs) m=9=
2 Ygdg, g AN W B2 372 7oz EHACEE o] I (truncated Rice code)
o]|Z3lE S 4~ Jomz ol ¥ 29 #o] LastSignificantCoeffX Hi= LastSignificantCoeffY2] Fko]
32 WA 47¢ A4S H3534817] 93 last_sig coeff_x_prefix T last_sig coeff_y prefixd IEE=

'11111111110'¢] € 4= 9la1, 48~6391 #H-2- zghstr] 9% ==+ '11111111111'e] 4 4 ok, F 7}
1=}

= ‘?‘ L
A AS B 1S e vake s o3t & ¢ qln. Y] AEfEs Rl AEHoZtAL =Y 4 Y.

A
[e]

Z 1
LastSignificantCoeffXorLas codeword length of the
tSignificantCoeffY codeword

0 0 1

1 10 2

2 110 3

3 1110 4

4,5 11110 5

6, 7 111110 6

8~11 1111110 7

12~15 11111110 8

16~23 111111110 9

24~31 111111111 9

=z 2
LastSignificantCoeffX or codeword length of the
LastSignificantCoeffY codeword

0 0 1

1 10 2

2 110 3

3 1110 4

4,5 11110 5

6, 7 111110 6

8~11 1111110 7

12~15 11111110 8

16~23 111111110 9

24~31 1111111110 10

32~47 11111111110 11

48~63 11111111111 11

., L AN WE Amy FA(AER A=:YI)E, (PR W AFE) BE dAFL 29 2
48 FAT 5 Ak D AAelA, AmY FAE A BE@EA 79 BB(CB) TE A A ES(1B)
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o] ofe)el

residual_coding( x0, vO0, 1log2TbWidth, log2TbHeight, cIdx ) {

Descriptor

if( transform_skip_enabled_flag && ( cldx ! = 0
xO0 1l y0 1 = =0 ) & (' log2ThWidth <=
log2TbHeight <= 2 ))

| cu_mts_flag[
2 ) & (

transform_skip_flagl x0 1[ v0 1[ cldx |

ae(v)

last_sig coeff x_prefix

ae(v)

last_sig_coeff_y_prefix

ae(v)

if(_last_sig coeff_x_prefix > 3 )

last_sig_coeff_x_suffix

ae(v)

if(_last_sig coeff_y_prefix > 3 )

last_sig_coeff_y_suffix

ae(v)

1log2SbSize = ( Min( log2TbWidth, log2TbHeight ) < 2 ?

1 : 2)

numShCoeff = 1 << ( 1og2ShSize << 1)

lastScanPos = numSbCoef f

lastSubBlock = ( 1 << ( log2ThWidth + log2ThHeight
) ) -1

- 2 % log2SbSize

do {

if(_lastScanPos = 0){

lastScanPos = numSbCoef f

lastSubBlock- -

}

lastScanPos— -

xS = DiagScanOrder[ log2TbWidth - 1og2SbSize ][
-1og2ShSize ]
[ lastSubBlock 1[ 0 ]

log2TbHeight

yS = DiagScanOrder[ log2TbWidth - 1log2ShSize [
-1log2ShSize |
[ 1 ]

log2TbHeight

[ lastSubBlock 1]
C = ( xS << log2SbSize ) +

[ log2SbSize ][ 1log2SbSize ][ lastScanPos J[ 0 ]

DiagScanOrder

X
[
yvC = ( yS << 10g2ShSize ) +
[

DiagScanOrder

[ 1og2SbSize ][ 1log2SbhSize ][ lastScanPos 1[ 1 ]
|

} while( ( xC !'= LastSignificantCoeffX )
LastSignificantCoeffY ) )

| (yC !=

QState = 0

for(_ i = lastSubBlock; i >= 0; i- - ) {

startQStateSbh = QState

xS = DiagScanOrder[ log2TbWidth - 1og2SbSize ][
-10g2ShSize ]
[ lastSubBlock 1[ 0 ]

log2TbHeight

yS = DiagScanOrder[ log2TbWidth - 1og2ShSize [
-log2ShSize |
[ lastSubBlock 1[ 1 ]

log2TbHeight

inferSbDcSigCoeffFlag = 0

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

coded_sub_block_flag[ xS 1[ vS |

ae(v)

inferSbDcSigCoeffFlag = 1

}

firstSigScanPosSb = numShCoef f

lastSigScanPosSb = -1

for(n=(C1 = lastSubBlock ) ? lastScanPos -
n > 0; n— ) {

1 : numSbCoef f

xC = ( xS << 1og2ShSize ) + DiagScanOrder[
log2ShSize [ n J[ 0 |

log2ShSize 11

yC = ( yS << log2SbSize ) + DiagScanOrder[
log2SbhSize J[ n [ 1 ]

log2SbSize 1[

_18_



SS50l 10-2489599

1f( coded_sub_block_flag[ xS I[ yS 1 & (n > 0 | |
linferSbDcSigCoeffFlag ) ) {

sig_coeff_flagl xC J[ yC 1] ae(v)
}
if(_sig coeff flag[ xC 1[ yC 1) |
par_level flag[ n ] ae(v)
rem abs_gtl flagl n | ae(v)
if( lastSigScanPosSb = = -1)
lastSigScanPosSb = n
firstSigScanPosSb = n
}

AbsLevelPass1[ xC 1[ yC 1=
sig_coeff_flagl xC J[ yC 1 + par_level flagl n 1+ 2 * rem_ abs_gtl flag[ n |
if(_dep_quant_enabled_flag )
QState = QStateTransTable[ QState ][ par_level_flag[

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

if(_rem_abs_gtl flagl n 1)
rem_abs_gt2 flag[ n | ae(v)

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

xC = ( xS << log2ShSize ) + DiagScanOrder[ 1log2SbhSize ][
log2ShSize [ n J[ 0 |

yC = ( yS << log2SbSize ) + DiagScanOrder[ log2ShSize ][
log2SbhSize J[ n [ 1 ]

if(_rem_abs_gt2 flagl n 1)

abs_remainder[ n |

AbsLevel[ xC ][ yC 1 = AbsLevelPassl[ xC 1[ yC 1+
2 % ( rem_abs_gt2_flagl
n_ ] + abs_remainder[ n 1)

}

if( dep_quant_enabled_flag | | !sign data_hiding enabled flag )
signHidden = 0

else

signHidden = ( lastSigScanPosSb - firstSigScanPosSb > 3 ? 1
0)

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

xC = ( xS << 10g2ShSize ) + DiagScanOrder[ log2ShSize 1I[
log25bhSize J[ n 1[ 0 ]

yC = ( yS << 10g2SbhSize ) + DiagScanOrder[ 1og2SbhSize ]I
log2ShSize [ n J[ 1 |

if( sig_coeff_flag[ xC ][ yC ] &&
(_!signHidden | | (n != firstSigScanPosSb ) ) )

coeff_sign_flag[ n | ae(v)

}

if(_dep_quant_enabled_flag ) {

QState = startQStateSh

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

xC = ( xS << log2ShSize ) +
DiagScanOrder[ 10g2SbhSize [ 1og2SbhSize 1[ n J[ 0 ]

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

if(_sig coeff flag[ xC J[ vyC 1)

TransCoeffLevel[ x0 1[ y0O J[ cldx J[ xC

Il yC 1= ( 2 = AbsLevell xC ]I
yC 1 - (QState>1 1:0) ) =
(1 - 2 * coeff_sign flag[ n 1)

QState = QStateTransTable[ QState ][ par_level_flagl
n ] ]

} else {
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sumAbsLevel = 0

for( n = numSbCoeff - 1; n >= 0; n—)

xC = ( xS << log2ShSize ) +
DiagScanOrder[ 10g2SbhSize [ 10g2SbhSize 1[ n J[ 0 ]

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

if(_sig coeff flag[ xC J[ vC 1 )

TransCoefflLevel[ x0 ][ yO ]
Il yC 1 = AbsLeve
¥ (1 -2 % coeff_sign flagl n 1)

{
[ cldx ][ xC
Il xC J[ yC 1

if(_signHidden ) A

sumAbsLevel += AbsLevel[ xC ][ yC
]

if( (n = = firstSigScanPosSb ) &&
(_sumAbsLevel % 2 ) = =1 ))

TransCoefflLevel[ x0 ][ yO ]
[ cldx J[ xC 1[ yC 1 =
~TransCoeffLevel[ x0 J[ yO0 [ cIdx J[ xC J[ yC ]

}
}
}
}
}
if( cumts_flagl x0 1[ yO | && (cldx == 0 ) &
'transform_skip_flagl x0 1[ y0O 1[ cldx 1 & ( ( CuPredMode[ x0 1]
[ yO ] = = MODE_INTRA  &&  numSigCoeff > 2 ) | (
CuPredMode[ x0 [ y0 | = = MODE_INTER ) ) ) {
mts_idx[ x0 [ vO ] ae(v)
}
residual_coding(  x0, vy0, log2TbWidth, log2TbHeight, cIdx ) { Descriptor
if( transform_skip_enabled_flag && ( cldx ! = 0 [ cu_mts_flagl
xO0 1l y0 1 = =0 ) & ( log2TbWidth <= 2 ) & (
log2TbHeight <= 2 )
transform skip_flagl x0 J[ y0 1[ cldx | ae(v)
last_sig_coeff_x_prefix ae(v)
last_sig _coeff_y_prefix ae(v)
if( last_sig _coeff x_prefix > 3 )
last_sig coeff_x_suffix ae(v)
if( last_sig _coeff_y prefix > 3 )
last_sig coeff_y suffix ae(v)

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

numShCoeff = 1 << ( 1og2ShSize << 1)

lastScanPos = numSbCoef f

lastSubBlock = ( 1 << ( log2ThbWidth + log2TbhHeight - 2 =* log2ShSize
)) -1

do {

if(_lastScanPos = 0){

lastScanPos = numSbCoef f

lastSubBlock—
}
lastScanPos— -
xS = DiagScanOrder[ log2TbWidth - 10g2SbSize ][ log2TbHeight

-10g2ShSize ]
[ lastSubBlock 1[ 0 ]

yS = DiagScanOrder[ log2TbWidth - 1o0g2ShSize 1[ log2TbHeight
-log2ShSize |

[ lastSubBlock 1[ 1 ]

xC = ( xS << log2ShSize ) + DiagScanOrder
[ log2SbSize ][ log2SbSize ][ lastScanPos J[ 0 ]

yC = ( yS << log2ShSize ) + DiagScanOrder
[ log2SbSize 1[ 1log2SbSize 1[ lastScanPos 1[ 1 1]
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} while( ( xC != LastSignificantCoeffX ) | | (yC !=
LastSignificantCoeffY ) )

QState = 0

for(_i = lastSubBlock; i >= 0; i- - ) {

startQStateSb = QState

xS = DiagScanOrder[ log2TbWidth - 1log2SbSize ][ log2TbHeight
-log2ShSize |
[ lastSubBlock 1[ 0 ]

yS = DiagScanOrder[ log2TbWidth - 1o0g2SbSize ][ log2TbHeight
-1og2ShSize |
[ lastSubBlock 1[ 1 ]

inferSbDcSigCoeffFlag = 0

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

coded_sub_block_flagl xS 1[ v¥S 1 ae(v)
inferSbDcSigCoeffFlag = 1
}
firstSigScanPosSb = numShCoef f
lastSigScanPosSb = -1
for(n=(C1i = = lastSubBlock ) ? lastScanPos - 1 : numSbhCoeff -1;
n > 0;n—) {
xC = ( xS << 10g2ShSize ) + DiagScanOrder[ log2SbSize 1[
log2ShSize [ n [ 0 ]
yC = ( yS << 10g2ShSize ) + DiagScanOrder[ 1og2SbSize ][
log2SbSize ][ n J[ 1 ]
if( coded_sub_block_flag[ xS I[ yS ] & (n > 0 | |
'inferSbDcSigCoeffFlag ) ) {
sig_coeff_flagl xC J[ yC 1] ae(v)
}
if(_sig coeff flagl[ xC 1[ yC 1) |
par_level flag[ n ] ae(v)
rem_abs_gtl flag[ n | ae(v)
if( lastSigScanPosSb = = -1)
lastSigScanPosSb = n
firstSigScanPosSb = n
}
AbsLevelPass1[ xC 1[ yC 1=
sig_coeff flagl xC J[ yC 1 + par_level flagl n 1+ 2 * rem_ abs_gtl flagl n |
if(_dep_quant_enabled_flag )
. QState = QStateTransTable[ QState ][ par_level_flag[
n
}
for( n = numShCoeff - 1; n >= 0; n— ) {
if(_ rem_abs_gtl flag[ n 1)
rem_abs_gt2 flag[ n ] ae(v)

}

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

xC = ( xS << log2ShSize ) + DiagScanOrder[ log2ShSize ][
0

log2ShSize 1[ n 1 ]

yC = ( yS << log2SbSize ) + DiagScanOrder[ log2ShSize ][
log2SbhSize J[ n [ 1 ]

if(_rem_abs_gt2 flagl n 1)

abs_remainder[ n |

AbsLevel[ xC ][ yC 1 = AbsLevelPassl[ xC 1[ yC 1+
2 % ( rem_abs_gt2_flagl
n_ ] + abs_remainder[ n 1)

}

if( dep_quant_enabled _flag | | !sign data_hiding _enabled flag )
signHidden = 0

else

signHidden = ( lastSigScanPosSb - firstSigScanPosSb >3 ? 1

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

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

yC = ( yS << log2SbSize ) + DiagScanOrder[ log2ShSize ][
log2SbhSize J[ n [ 1 ]

if( sig coeff_flag[ xC 1[ yC 1 &&
( !signflidden | | (n !'= firstSigScanPosSb ) ) )

coeff_sign flag[ n | ae(v)

+
if(_dep_quant_enabled_flag ) {
QState = startQStateSb

for( n = numShCoeff - 1; n >= 0; n——
xC = ( xS << log2ShSize ) + DiagScanOrder
[ 10g2SbSize ][ 1log2SbhSize 1[ n 1[ 0 ]

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

if(_sig coeff flag[ xC J[ vyC 1)
TransCoeffLevel[ x0 ][ yO ][ cldx ][ xC

Il yC 1= ( 2 = AbsLevell xC ]I
yC 1 - (QState>1 1:0) ) =
(1 - 2 * coeff_sign flag[ n 1)

QState = QStateTransTable[ QState ][ par_level_flagl
n ] ]

} else {
sumAbsLevel = 0
for( n = numShCoeff - 1; n >= 0, n——
xC = ( xS << 1og2ShSize ) +
DiagScanOrder[ 10g2SbSize [ 10g2SbSize J[ n J[ 0O ]
yC = ( yS << log2ShSize ) +
DiagScanOrder[ 1og2ShSize 1[ 10og2SbSize 1[ n ][ 1 ]
if(_sig coeff_flag[ xC [ yC 1 )
TransCoefflLevel[ x0 ][ yO ]
Il yC 1 = AbsLeve
¥ (1 -2 % coeff_sign flag[ n 1)

{
[ cldx ][ xC
Il xC J[ yC 1

if(_signHidden )
sumAbsLevel += AbsLevel[ xC ][ yC

]

if( (n = = firstSigScanPosSb ) &&
(_sumAbsLevel % 2 ) = =1 ))

TransCoefflLevel[ x0 ][ yO ]
[ cldx J[ xC 1[ yC 1 =
-TransCoeffLevel[ x0 J[ y0 [ cIdx J[ xC J[ yC ]

’
)
}
}
}
if( cumts_flagl x0 1[ yO | && (cldx == 0 ) &
"'transform_skip_flagl x0 ][ yO ][ cldx ] && ( ( CuPredMode[ x0 ]
[ yO ] = = MODE_INTRA && numSigCoef f > 2 ) | (
CuPredMode[ x0 [ y0 | = = MODE_INTER ) ) ) {
mts_idx[ x0 [ vO ] ae(v)
}
471 % 390

vrebd mhel 7o), last_sig coeff_x_prefix® Zko] 3®th 2 79 last_sig coeff_x_suffix7}

F dom A7) last_sig_coeff_x_suffix®] #k=S 7]9rS & LastSignificantCoeffX7} =&49

gJtt. dE Eo, LastSignificantCoeffXe] gho] 32~47¢1 A-E H353lsl7] Y3t last_sig coeff_x _prefix?]
=

FEYEE 11111111110'e] 2 F A, 3247 o’ @ol  AREHEEA oFe Y
g, 27 ® 104 uehd wpsp ol

%
last_sig_coeff_x_suffix® k& 7|Hleo=z AA"E F+ gl =
Y.

last_sig_coeff_y prefix®] gko] 33Xt} & A last_sig coeff_y prefixZ} O Al2g®H=E = gon A7)
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[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]
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last_sig coeff_y_suffix®] < 7]ute LastSignificantCoeffY7} =&FE < Ur}. o Eo,

=
LastSignificantCoeffY2] #to] 32~47%0 A5 H3531517] 913k last_sig coeff_x prefixe] ZEH=+&
'11111111110" ¢ a1, 32~47 & oW o] APEH=A] oJF= 7] last_sig coeff_y_suffix®] & 7|wro= 24
A= 4 v} LastSignificantCoeffX W LastSignificantCoeffYS E=E3}7] Y3+ FAZ <l ArL o5 &
ofzfo] & 49 o] =& + g},

£ 4

The column position of the last significant coefficient in scanning order within a transform
block LastSignificantCoeffX 1is derived as follows:— If last_sig coeff_x_suffix 1is not
present, the following applies:LastSignificantCoeffX = last_sig_coeff_x_prefix— Otherwise
(last_sig coeff_x_suffix is present), the following  applies:LastSignificantCoeffX=
(1<<((last_sig_coeff_x_prefix>>1)-1)) * (2+(last_sig coeff_x_prefix&l)) +
last_sig_coeff_x_suffixThe row position of the last significant coefficient in scanning order
within a  transform block LastSignificantCoeffY is derived as follows:- If
last_sig_coeff_y_suffix is not present, the following applies:LastSignificantCoeffY =
last_sigcoeff_y prefix- Otherwise (last_sig coeff_y_suffix 1is present), the following
applies:LastSignificantCoeffY=(1<<((last_sig coeff_y_prefix>>1)-

1))*(2+(last_sig coeff_v_prefix&l))+last_sig coeff y_suffix

FI ARYS AFEA7Z(W) EE AIAZIAZ(HDE 2 13 ESoA dA ojde=m w2 Fi9 4
& AR S(F, 022 2dHstd) o W AFE A2tRA|(W2) B A2AZA7(H2)Z Alssts 3
oujgitt. ol o AAdAE, ¥Z EF9 A7|(A17tEA7V) ‘E% AL ZZ7]) ol 718k EddAolE =
o]~ FEE 7INo R o]Rg) 37| Huke, AFT ARYS T =EEHE AT J99 Ari(A2rtRar] ®
= A2AEA7]) Ol 71Nk ERAOIHE glolx FEE VWO R o|REE Fst= Weks 1Hs B 4 .
A27r2 A7} A2AZA7]E o]&3te] last_sig coeff_x prefixE 3 cMax®} last_sig coeff_y prefixE ¢
g cMaxE oFefe] 84 3 2 A 42 77 Jogk &, EdAolHE golx Z=EE AT ¢ . [T
21 3]

cMax = (logo(min(Wy, W) << 1) - 1

cMax = (logo(min(H;, Hy)) << 1) - 1

A eAellA, AZkEAY] B AMRAZZE 640laL, A2rtRAr] E= A2AEA77F 329 9, A7)
3 EE I 48 e =3 1% EdAlEE gro]x It ofdfe] & 59 a ¢ vk, Tk AR
& e, A7 A27kRAT] B Y] AzARAr]e] Wl 45 E u5er ME Ag 99 Wl a59 Ales
A o] W ATt floiAmE, Shr]e) X 6 2 olxlsh s AAVE 7heR 5 v

d Aol W29k 2= ndE ger A" 4 v e W2 B I2e W R S 7Rtes 2Ad 5 9l
o e W2 ® 28 dEhle Xéi} A3Y FAoA tzg FA=Z Aadhdd + Aok, d dAldA, 47
W2el N2+ 747 32 T 1602 AAE 4= Q. & oAAoA, 7] W2t 12+ 242 Wie) 1/2, H19 1/28 =
=2 5 Jdu. = U2 dqAdA, A ] W2o} H2& max(W1,H1) 9] 1/22 =& % Qr}h. thyh, ol dAIZA
A71 Weel 2w Q13 A 9 dmy FAoA AAE E O ugst Wy oste 24" FE k. At
3= WS E3) LastSignificantCoeffX T+ LastSignificantCoeffYe] dF gho] thdl m=H =9 ZolE &7
Aoz Fd 4 v, Ee, olF T HEAHE FIst W(bine] &YW F33t Hlolma A

=
(throughput) WellA o]d& 7}4 4 Ut}.

Z5
LastSignificantCoeffXorLas codeword length of the
tSignificantCoeffY codeword
0 0 1
1 10 2
2 110 3
3 1110 4
4,5 11110 5
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Specifically, the number of context coded bins for large block
— 30 —

In this proposal, the binarization of last significant coefficient position is modified to reduce the
(i.e., 64X64, 64XN, NxX64) in worst case scenario is reduced from 11 to 9. Experimental results show

maximum number of context coded bins.
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0.01%, 0%, and -0.02% BD-rate reductions on Y, Cb, and Cr components, respectively, compared to VIM3.0
in all-intra configuration, and 0.01%, -0.01%, and -0.01% BD-rate reductions in random access

configuration.
1 Introduction

It is known that large block partitions typically present less residuals and the energy is more
concentrated in low-frequency coefficients in the transform domain. In VIM3.0 [1], high frequency
transform coefficients are zeroed out for the transform blocks with size (width or height, or both
width and height) equal to 64. Thus, for a W X H transform block, where W indicates the block width
and H the block height, only the top-left (W == 64 ? 32 : W) XX (H == 64 ? 32 : H) transform

coefficients are retained.

In [1], the prefix last_sig coeff_x_prefix and last_sig coeff_y_prefix are both context coded using
truncated Rice binarization with cMax = (log2TbSize << 1) - 1. Here, if the syntax element to be
parsed is last_sig coeff_x_prefix, 1og2ThSize is set equal to log2TbWidth and otherwise, log2TbSize is
set equal to log2TbHeight. That is, the maximum possible magnitude is determined by the transform
block width or height. In the worst case scenario, the number of the bins that use context modelling
is equal to 11. 3£ 7 shows the binarization for W =64 or H = 64 in VIM3.0, wherein X means O or 1.

Z7
Magnitude of last last_sig coeff x_prefixorlast_si|last_sig coeff_x_suffixorlast_si
position component gfc§eff;y;prefix(context coded |g_coeff_y_suffix(bypass bin)
bin
0 0
1 10
2 110
3 1110
4,5 11110 X
6, 7 111110 X
8~11 1111110 XX
12~15 11111110 XX
16~23 111111110 XXX
24~31 1111111110 XXX
32~47 11111111110 XXXX
48~63 11111111111 XXXX
2. Proposed methodThis contribution is proposed on top of JVET-M0250 [2]. In the proposed method,

whether the current coefficient group belongs to the high-frequency zeroing region is checked. Using
this information, the unnecessary coded_sub_block_flag (CSBF) coding for the high-frequency zeroing
region can be skipped. In one embodiment, CSBF coding method considering the high-frequency zeroing
region may be proposed. If a first condition for Last or first coefficient group is satisfied, the
value of CSBF may be inferred to 1. If the first condition for last or first coefficient group is not
satisfied, a second condition for high-frequency zeroing region is checked. If the second condition
for high-frequency zeroing region is satisfied, there is no CSBF coding. If the second condition for

high-frequency zeroing is not satisfied, context index is derived and CSBF coding is performed.

A last position coding scheme is proposed for large block-size transforms. Compared to VIM3.0, the
proposed coding scheme uses less context coded bins in the worst case scenario. The codeword in the
proposed scheme still starts with a truncated Rice code and followed by a fixed length code. After
high-frequency zeroing, for a WXH transform block, only the top-left min(W, 32) X min(H, 32)
transform coefficients are kept. Thus, the maximum possible codeword length of the prefix

last_sig_coeff_x_prefix or last_sig coeff_y_prefix is derived as:

cMax = (min(log2ThSize, 5) << 1) - 1.

_31_
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3% 8 shows the binarization for W = 64 or H = 64, wherein X means O or 1. Here, the different parts

are emphasized.

# 8
Magnitude of last last_sig coeff_x_prefixorlast_s|last_sig coeff_x_suffixorlast_s
position component fg;foeff;y;preffx(context coded | ig_coeff_y_suffix(bypass bin)
bin
0 0
1 10
2 110
3 1110
4, 5 11110 X
6, 7 111110 X
8~11 1111110 XX
12~15 11111110 XX
16~23 111111110 XXX
24~31 111111111 XXX
32~47 N/A N/A
48~63 N/A N/A
#Z9
Magnitude of last VIM3.0 Proposed method
position component
0 1 1
1 2 2
2 3 3
3 4 4
4, 5 5 5
6, 7 6 6
8~11 7 7
12~15 8 8
16~23 9 9
24~31 10 9
32~47 11 N/A
48~63 11 N/A

X 9 shows comparison of codeword length for the prefix (context coded bins) when W = 64 or H = 64 and
VIM3.0. The context coded bins can be as long as 9 in the proposed method, while it is up to 11 bins
in VIM3.0. Note that when the magnitude of the last position component in the range of 24-31, the
number of context coded bins is reduced from 10 to 9. 3. Experimental resultsThe proposed method has
been implemented on the VIM3.0 software. The simulations were performed following the common test
conditions defined in JVET-L1010 [3]. In every case, the anchor is the VIM3.0 software. Encoding time
and decoding time come from the cross—check results [4]. 3 10 shows Experimental results for all-

intra (AI) test condition; anchor is VIM3.0.

£ 10
All Intra MainlQ
Over VIM-3.0
Y U V EncT DecT
Class Al 0.03% -0.07% 0.03% 100% 101%
Class A2 0.02% 0.00% -0.03% 100% 100%
Class B 0.01% 0.05% -0.02% 100% 102%
Class C 0.00% 0.01% -0.03% 100% 101%
Class E 0.02% -0.02% -0.03% 100% 99%
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Overall 0.01% 0.00% -0.02% 100% 101%
Class D 0.00% 0.01% -0.01% 100% 100%
Class F -0.01% 0.03% 0.02% 100% 99%
¥ 11 shows Experimental results for random-access (RA) test condition; anchor is VIM3.0.
x 11
Random access MainlQ
Over VIM-3.0

Y U \ EncT DecT
Class Al 0.05% -0.09% 0.00%
Class A2 0.01% 0.07% 0.03%
Class B -0.01% -0.02% -0.04% 100% 100%
Class C 0.00% 0.02% -0.01% 99% 100%
Class E
Overall 0.01% -0.01% -0.01%
Class D 0.00% 0.03% 0.06% 100% 100%
Class F -0.01% -0.03% -0.07% 100% 99%

4. Reference[l] B. Bross, et al.,

“Video Coding (Draft 3),”

Joint Video Exploration Team (JVET) of

ITU-T SG 16 WP 3 and ISO/IEC JTC1/SC 29/WG 11 JVET-L1001, 12" meeting, Macao, CN, 3-12 Oct. 2018.[2]

J. Choi, “Non-CE7: Simplified CSBF coding for Joint Video
Exploration Team (JVET) of ITU-T SG 16 WP 3 and ISO/IEC JTC1/SC 29/WG 11 JVET-M0250, 13th meeting,
Marrakech, MA, 9-18 Jan. 2019.

et al., large block-size transforms,”

[3] F. Bossen, et al., “common test conditions and software reference configurations for SDR
video Joint Exploration Team (JVET) of ITU-T SG 16 WP 3 and ISO/IEC JTC1/SC 29/WG 11 JVET-L1010, 12th
Meeting, Macao, CN, 3-12 Oct. 2018.

[4] H. Schwarz, “Crosscheck of JVET-M0251 (Non-CE7: Last position coding for large block-size
transforms),” Joint Video Exploration Team (JVET) of ITU-T SG 16 WP 3 and ISO/IEC JTC1/SC 29/WG 11
JVET-M0646 , 13th meeting, Marrakech, MA, 9-18 Jan. 2019.

5. Patent rights declaration(s)

LG Electronics Inc. may have current or pending patent rights relating to the technology described in
this contribution and, conditioned on reciprocity, 1s prepared to grant licenses under reasonable and
non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation

ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing

declaration form).

6. Specification

X 12
residual_coding( x0, v0, log2TbWidth, log2TbHeight, clIdx ) { Descriptor
if( transform_skip_enabled_flag && ( cldx ! = 0 . tu_mts_flag[
x0 [ yO 1 = =0 ) & ( log2TbWidth <= 2 ) & (
log2ThHeight <= 2 ))
transform_skip_flagl x0 1[ y0O [ cldx | ae(v)
last_sig coeff_x_prefix ae(v)
last_sig_coeff_y_prefix ae(v)
if( last_sig coeff_x_prefix >3 )
last_sig_coeff_x_suffix ae(v)
if( last_sig coeff_y prefix >3 )
last_sig_coeff_y_suffix ae(v)
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log2SbSize = ( Min( log2TbWidth, log2TbHeight ) < 2 2 1 : 2 )

numShCoeff = 1 << ( 10og2ShSize << 1)

lastScanPos = numSbCoef f

log2TbWidth = Min( log2TbWidth, 5 )

log2TbHeight = Min( log2TbHeight, 5 )

lastSubBlock = ( 1 << ( log2TbWidth + log2TbHeight - 2 #* 10g2ShSize
) ) -1

do {

if(_lastScanPos = = 0 ) {

lastScanPos = numSbCoef f

lastSubBlock—- -

i

lastScanPos— -

xS = DiagScanOrder[ 1log2ThWidth - 1log2SbSize ][ log2TbHeight
-log2ShSize |
[ lastSubBlock I1[ 0 1

yS = DiagScanOrder[ 1og2TbWidth - 1og2ShbSize ][ log2TbHeight
-log2ShSize |
[ lastSubBlock 1[ 1 ]

xC = ( xS << log2SbhSize ) + DiagScanOrder
[ 10g2SbSize [ 10g2SbSize ][ lastScanPos 1[ 0 ]
yC = ( yS << 1og2SbhSize ) + DiagScanOrder
[ 1log2SbSize 1[ log2ShSize ][ lastScanPos J[ 1 ]
} while( ( xC != LastSignificantCoeffX ) | | (yC !=

LastSignificantCoeffY ) )
numSigCoeff = 0
QState = 0
for(_ i = lastSubBlock; i >= 0; i- - ) {
startQStateSb = QState
xS = DiagScanOrder[ log2TbWidth - 10g2SbSize ][ log2TbHeight
-10g2SbSize ]
[ lastSubBlock [ 0 ]
vS = DiagScanOrder[ log2TbWidth - 1log2SbSize 1[ log2TbHeight
-log2SbSize ]
[ lastSubBlock 1[ 1 ]

inferSbDcSigCoeffFlag = 0

if( (i < lastSubBlock ) && (i > 0)){
coded_sub_block_flagl xS 1[ vyS 1] ae(v)
inferSbDcSigCoeffFlag = 1

}

firstSigScanPosSb = numShCoef f

lastSigScanPosSh = -1

remBinsPassl = ( 1og2ShSize < 2 ?2 6 : 28 )

remBinsPass2 = ( 1og2ShSize <2 ? 2 : 4 )

firstPosModeO0 = ( i = = lastSubBlock ? lastScanPos - 1 :
numShCoeff -1 )

firstPosModel

firstPosMode2

for( n= (i

-1

= firstPosMode0; n >= 0 && remBinsPassl >= 3; n-

-) f

xC = ( xS << 1og2SbSize ) + DiagScanOrder[ 1log2ShSize 1I[
log2SbSize 1[ n J[ 0 ]
yC = ( yS << 10g2SbSize ) + DiagScanOrder[ 1og2SbSize ]I
log2SbSize [ n J[ 1 ]
1f( coded_sub_block_flagl xS I1[ yS 1 & (n > 0 | |
linferSbDcSigCoeffFlag ) ) {

sig_coeff_flag[ xC J[ vC 1 ae(v)

remBinsPassl- -

if( sig coeff_flag[ xC 1[ yC 1)
inferSbDcSigCoeffFlag = 0
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if(_ sig coeff flag[ xC 1[ yC 1) {

numSigCoef f++

abs_level gtl flag[ n | ae(v)

remBinsPassl- -

if(_abs_level_gtl flagl 1)1

n
par_level_flag[ n ] ae(v)

remBinsPassl- -

if(_remBinsPass2 > 0 ) {

remBinsPass2- -

if(_remBinsPass2 = = 0)

firstPosModel = n - 1

i

if( lastSigScanPosSb = -1)

lastSigScanPosSb

n

firstSigScanPosSb = n

¥

AbsLevelPassl[ xC 1[ yC ] =
sig coeff_flagl xC J[ vyC 1 + par_level flag[ n ] + abs_level_gtl flag[ n ]

if(_dep_quant_enabled_flag )

QState = QStateTransTable[ QState ][ AbsLevelPassl|
xC 1[ vyC 1 &1 1]

if( remBinsPassl < 3 )

firstPosMode2 =n - 1

¥

if(_firstPosModel < firstPosMode2 )

firstPosModel = firstPosMode2

for( n = numSbCoeff - 1; n >= {firstPosMode2; n— )

if(_abs_level _gtl flag[ n 1)

abs_level_gt3_flag[ n | ae(v)

for( n = numSbCoeff - 1; n >= firstPosModel; n— ) {

xC = ( xS << 10g2SbSize ) + DiagScanOrder[ log2ShSize ]I
log2SbSize [ n J[ 0 ]

yC = ( yS << 10g2SbSize ) + DiagScanOrder[ log2SbSize 1l
1

log2ShSize 1[ n ]I 1

if(_abs_level _gt3_flag[ n 1)

abs_remainder[ n ] ae(v)

AbsLevel[ xC 1[ yC 1 = AbsLevelPassl[ xC ][ yC 1+
2 % (
abs_level_gt3_flag[ n ] + abs_remainder[ n ] )

¥

for( n = firstPosModel; n > firstPosMode2; n- - ) {

xC = ( xS << 1og2SbSize ) + DiagScanOrder[ log2SbSize 1I[
log2SbSize 1[ n J[ 0 ]

yC = ( yS << 10g2SbSize ) + DiagScanOrder[ 1og2SbSize ]I
log2SbSize [ n J[ 1 ]

if(_abs_level _gtl flag[ n 1)

abs_remainder[ n ] ae(v)

AbsLevel[ xC ][ yC 1 = AbsLevelPassl[ xC J[ yC ] + 2 =
abs_remainder[ n |

}

for( n = firstPosMode2; n >= 0; n— - ) {

xC = ( xS << 10g2SbSize ) + DiagScanOrder[ log2ShSize ]I
log2SbSize [ n J[ 0 ]

yC = ( yS << 10g2SbSize ) + DiagScanOrder[ log2SbSize 1l
log2SbSize 1[ n J[ 1 1]

dec_abs_level[ n ] ae(v)

if(AbsLevel[ xC 1[ yC 1>0)

firstSigScanPosSb = n

if(_dep_quant_enabled_flag )
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QState = QStateTransTable[ QState ][ AbsLevell xC
I yC 1 & 1 1]

)i

if( dep_quant_enabled flag | | !sign data hiding enabled flag )
signHidden = 0

else

signHidden = ( lastSigScanPosSb - firstSigScanPosSb >3 ? 1
0)

for( n = numShCoeff - 1; n >= 0; n— ) {

xC = ( xS << 10g2SbSize ) + DiagScanOrder[ log2ShSize ]I
log2SbSize [ n J[ 0 ]

yC = ( yS << 10g2SbSize ) + DiagScanOrder[ log2SbSize 1l
log2SbSize 1[ n J[ 1 1]

if( sig_coeff_flagl xC 1[ yC 1 &&
( !signHidden | | (n != firstSigScanPosSb ) ) )

coeff_sign flag[ n ] ae(v)

}
if(_dep_quant_enabled_flag ) {
QState = startQStateSh
for( n = numSbCoeff - 1; n >= 0; n— ) {
xC = ( xS << log2SbSize ) +
DiagScanOrder[ 1o0g2SbSize [ 10g2SbhSize J[ n J[ 0 ]
yC = ( yS << log2ShSize ) +
DiagScanOrder[ 1og2SbSize ][ 1og2SbSize J[ n J[ 1 ]
if( sig coeff_flag[ xC 1[ yC 1)
TransCoefflLevel[ x0 1[ yO 1[ cldx ][ xC

Il yC 1= ( 2 * AbsLevell xC 1]
[ vy 1 - (QState>1 1:0) ) =

(1 - 2 coeff _sign flag[ n 1)
QState = QStateTransTable[ QState ][ par_level_flag

[ n ] 1

} else {
sumAbsLevel = 0
for( n = numShCoeff - 1; n >= 0; n—) {
xC = ( xS << log2SbSize ) +
DiagScanOrder[ 1o0g2SbSize [ 10g2SbhSize J[ n J[ 0 ]
yC = ( yS << 10g2SbSize ) +
DiagScanOrder[ 1og2SbSize ][ 1og2SbSize J[ n J[ 1 ]
if( sig coeff_flag[ xC 1[ yC 1 ) |
TransCoefflLevel[ x0 1[ yO 1[ cldx ][ xC

I y¢ 1 = AbsLevell xC 1[ yC ]
* (1 -2 % coeff_sign flag[ n 1)

if(_signHidden ) {
sumAbsLevel += AbsLevell xC 1[ yC

]

if( (n = = firstSigScanPosSb ) &&
(_sumAbsLevel % 2 ) = =1 ) )

TransCoeffLevel[ x0 1[ y0
Il cldx 1l xC 1[ yC 1 =

—TransCoeffLevel[ x0 1[ y0 1[ cldx 1[ xC 1[ yC ]

}
}
}

}
}
if( tumts flag[ x0 J[ vO 1 & ( cldx == 0 ) )

mts_idx[ x0 J[ y0 J[ cldx ] ae(v)

}
[0199] last_sig_coeff_x_prefix specifies the prefix of the column position of the last significant
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coefficient in scanning order within a transform block. The values of last_sig_coeff_x_prefix shall be

in the range of 0 to ( Min(

log2TbWidth, 5 )

<< 1) 1, inclusive.last_sig coeff_y_prefix

specifies the prefix of the row position of the last significant coefficient in scanning order within

in the range of 0 to ( Min(

and associated

a transform block. The values of last_sig _coeff_y prefix shall be
log2ThHeight, 5 ) << 1) 1, inclusive.3 13 below shows syntax elements
binarizations.
Iz 13
Symtax stractare Eyntax element Binarization
Process Tnput parameters
tile_group dats{) | end_of tile sroup faz FL eMan=1
codimg_fres wnid(} | alf ot Sagf LI ] FL ahfan=1
saol} sao_mergs_joft flag FL Max=1
san_mergs_up flaz FL M= 1
san_typs_idw_huma TR eMan = 2, cRicsParam =0
san_typs_idx_chrooma TR ehfax = 2, cRizeParam =1
sa0_offset bl TE T TR i{;ﬁ;&iﬁgwﬁa{h@m 103-3533-1,
san_offiet_signl T ILE FL hax =1
san_band postioe] J{ [ ] L, ehdan =31
zao_go_ciasy homa FL ehdan =73
sa0_en class_chroma FL M= 3
codimg_quadires(} | gt split en fasf ][] FL ehdax=1
it type feee( ) mtt split ew flag FL aMax=1
wft_split_eu_vertical flag FL Max=1
mit_split ey binary_flag FL ehdan = 1
coding it} o sk flaz[ 1] FL ebdan=1
pred_mods_flag FL Man=1
po Haz{ i ] FL wbda =1
intra_huma_vef jdxf ¥ ] = M = 2, cRiceParam =0
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[0202]
[0203]

[0204]

[0205]

wtra_luma mprs flagf i 3 FL chfam=1

irstra_luenz yepr jdf TH ebdax = §, oRiceParam =

intra hema mpm remaimde=] §1 | TB Mz =40

intra_chrema_prad_mods[ 1 ] 537

merze Sxg{ ¥ ] FL ehde=1

iter pred 3def 03[ 0] 93538 | chWidth, cbHeight

infer_affine fagf J{ ] FL ebdax=1

eo,_affine type flag[1]] FL Mz =1

zof idw WL TR 2hfan = o _ref sde ¥ _sctive mims], cRiesParam =0

movp M Bapl 3} FL Mme=1

ref dds 1M I[] 8 sl = mum_ref ide_{1_active mvinns], cRiceParam =

mp 13 Sagf )3 FL eax=1

o flag[ 13 FL =1

amve_dpel Hagf 3 FL edvfax =1

goi idnf I ] TR elfax = NoBackwardPredFiag T 4: 2

cu_ebf EL ehdax=1

tucbf o] {11 FL cMam=1

cn_gp_delta_sbs 9535 |-

ou_gp_delts simm flag FL chfam=1

tu_mtz flaz{JF] FL Man=1

vesidal_coding( 3 tramsform,_shop fagf [ 1] ] FL el =1

Iest_sig_coeff x_prefix = A= { Mfinf o2 THWidth, 53 <= 1)—1, cRioeParam=0

T, sii ol el = gMz:F { biinf log2 ThHeight, 3} == 1)~ 1, cRiceParam =

last siz_coeff x suffoc L M= 1 == ({last_siz_ooeff x_prefix 5> 13- 131}

last_sig_cosff v suffix FL M= 1 =< ({last_siz coaff v prefic 5> 13—13-1)

coded_sub_block_fagf 1T FL =1

siz_coeff fagl I § FL M= 1

par_level fagil FL ehdax=1

abs level gtl flag[] FL chfax=1

abs level g3 flagf ] FL Max=1
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