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oA HALe BA CIUNA g CIURS] A £AE ojulst, @A) CIUe g FEsh/25e7t S99
CIUZ Rstel (U B9l= PEal/ 255} 298 5 Aok,

K

¢

T 82 E el o AAde] mE CTU ©eloll 7x3te] Fd=e 94 Fod/ 558 434S e =Wl
o}

G H3s/E53 AXE gdeEw 9A4S CTU(Coding Tree Unit) T = B3tslo] a3/ 2353 E 588 4
drt. & 8% F=xalH, 64x64 CTUE tHA] CU(Coding Unit) ©r9E FA=EZ(QT, Quad Tree) 729 4o what
w3t 2

s}

A=}

=t

do o

oluf, CTUS Hu| =7} CUS HA Z7IE Ald2 Iy HNE, 48 v M E(adaptation parameter
set), IAA T2 H ME, AB JH(sub-picture) 3, B 3, B8 2F Y, &dolx &Y 59 4
S g - @4 (high level syntax)olA Al2ERE & gholl whel @b 4 vk, FagvlelA fdgE 9

A5H MEE A A T 2% (Residual)= WEH(Transform) ¥ FAF8H(Quantization) ZAS 7
AE=Z¥ K5 3HEntropy Coding) & 3te] Hostr|2 dEd + AUrt.

o714, AS dEhE AEE o8 HA, o ME RAH, o B 25, o B, o EEhols, o
CTU &k2l, o2 CTU oA Fxshs v AEE o 5 Sl

o e ofr
o>

o &
=

4$ stepole) AEE A BE 9A, Au B4, Seels, BY 1F, BY, T CIU A Frdtel ¥
2 5t deie AEE guE # v E=3, FA W A F4, Seels, BY 1§, B, e
CTU 2kl

a}
= Mz ae 4s dery AES Fxstoe], 45 ey AlE ] ARE AREE 5 Sl
<

5, g veblg AEE BA U AR g3, Seels, B 1F, BY, 5 U el AR e
Hg sty AEe] ARAE AHgstel Az BE A4S ey HEE Fxd

_/I:
w3, Ag e AEE Au fA 0 Seels, Bl 1F, B, F& (U AAqNE Az e 4g 9
Gulg AEe] AEAE Agete] AR U 43¢ veE AEE Fxd

_26_



[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

SIS0l 10-2020-0000828

T, A gEuE AEE Edtolx Ul B, F& CIU Bl E AR b A8 devE AES AExs
AHgSte] AR o A8 dEiE AES 2 5 gl

A v E AEE 89 U CIU Seld s A2 g2 AL dahulE AEe A¥as Algste] A=z
A8 FEE AES I 5 3l
A7) AR HA9] sy AE £ &l A3 sehE AE ARzl dig Jus xete], id AE
e AE Azl Bi&she AE dehvE AES B HACA AR 5 gl
7] Bl getuE AE S sl A detvE AE AuAe] dd e Edste], s A4S s
B AE Azl Weshs A8 dEtuH AES gl AHER 5 gl

fu rot

o b

371 CIU #ele] sldell 28 setvle AlE 2dzte] digh Jus xdste], g 48 FehvH AE AEx
of g-g3te A& FetuE AEES CIU #lA AHES 5 vt

A7) HAAE s ol el Bl s ol el B AR 2Ed o gl

371 AR AE A el shy ool Bl A3} sk ol el B AR wdE 4 gl A7) AR #A
= A el AR/ AAE FHE JHAE oo, sk o] CTUE 23E & v B, &l
AR A ele Hol sk ool EFY/CIU ekel/&etol 7k 23k 5= glrk

37] Bl A delld A4/ A8 HE TAe g9oln, s ool ClUE T 4 gl
T, B2 st o)l CTU ghles 23 & v

7] CIU 2He1e Bh) oA sht ool CIU & jmla 4 gk Bhle sh} ool CIU geloz #a4
, Qe Holw s} ol (U AL 744 4 Ak 2 olgen PEHA 9t Han
e oul@ S gtk oj71A, CIU 2l sht ol (U B 23T 9

7] Lol st B UolA skt ole] BUe EFW £ A, B vl st ol gl (10 HeAe EFT &

W, s AL WM Aol gl W FASE FAE £ oQov, s iR,
Quantization Parameter)ol weh GFxahel wlMe] 249 = glek. o714, P8 wASE sk sthebig
g ond & ok,

BE 9ol ol sk PAMEE A& A, 49 A8 TE Lxdd o] Fast ARS g E
g9g

219 cu_gp_delta_enabled_flag”}t AL 9

oluf, 7] Z;Mart Al #d A4S, FAs 2 4 7] AHQl diff_cu_gp_delta_depth7} H&= 4 AU, o
714, diff_cu_qp_delta_deptht= F#8t 5o 2ol Aug ome & Aok, =R, 714, A1 & onrh 2
AY 22 44d F 9. d d2, Al @2 15 «1”]%‘ T St}

A Ao WE w, A8} 25 A7) ARE o]&ste] A8t 15 (QG, Quantization Group)e A7E A
Ak 4 ok, =3, A7) SRS a5 A7) B2 Fe FAE uisasrr AladdE 5 9l

F 12 CIU] A7)k FAbst 50 A7) ARE 7|vtes AA¥s A8t 259 4718 ekl o deold.

¥ 1
——— delta deoth | 84¥64 CTU 37|0j mE | 32x32 CTU I7|0f| h2 | 16x16 CTU 3 7|0f 2
S oFxts} 182 7] okxtsl I €2 37| okxtsl a1 &0 37|
[1] 64x64 32x32 16x16
1 32x32 16x16 8x8
2 16x16 8x8
3 8x8 -
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olwf, 7] e <Fxsh wiWSsE o] FAp3 wiWge] Adighs YERNE cu_gp_delta_abs R/HEE Zho
A3} wjsfHS=e] RS E UERE cu_gp_delta_sign_flagd 78 QAEE Aad¥dd 5= Aok, L3I, A
o] <kxbEl wisfEgel] Ok R 24AE T Fol:  Sue odAE aFe Zv] R
diff_cu_gp_delta_depth® “gol¥ ¥23} 15 @92 Aladgd 5 At

A AAel e O, BB 207k PR 1F A/ TAG e S, AF B2 B Holw sh
o ol st WANSEE ATUFE F Ak A7) FAS 1F del EASE BBE F AE shbe 3
7) Aol st wlwget BAG ol PG WANSEE FHE F oAdvh w£E, IS 2F ol EAlsk:

[e]
E T Ad: svE 7 e aFE T Aok s s mwsE o] &shd
S FE8 F Avk. weF, olw, T gzt IFE T Aok st EAEHA ¥ A
kR o] el FAE wiNWs £ IA, AHE FH, &gols, BY 14, B, CIU 8§, CIU 4, CIU
o1, CTUSl AF¢ el 77 40X Aladys s %ﬂﬂw%m%$§éh]éﬂaﬂ§%
2ksl v AR giAske] AbEE 4 ok w3, Y] GAE E el EAse B
[e)

o R g
X

o
O

A7) A% sk WAESs BAT S PAT MANFE TR £ oAtk EF, AT dANFE )
el s NS 7] dF GRS uANSE ksl ARE Ak wekAl, 7] FAE 2% )
of EASHE BEE F Aolw shbt gAs WANSE THE F Ak

EE, 9 Aol BE W, 25 277 Fask 1§ Aslun gL A, AF A% 1F Wl HEs)
25 B 1(coded_block a7} AL fkel obd AWA B304 20 A3 ARG 17998 +
o714, AL e 09 F 9

A oz, B9 K33 EF St A2 ol ofd Afdd= ey IR viyfEar Al 28" EA S F
ATk A7, A2 @ 19 5 A

g2 o2, CTU 37]17F 64x640]al FA3} 1529 7] AHQl diff_cu_gp_delta_depth=10]™ 32x32 =7]e] <&
k8l 1F Wlell 16x16 719 BFo] 477t EAEE A5, AWA EFdAT e MAEsE Al ady s
F o, gAst OF U tgE E5E 5 Yok sl E AWUA EFdA AlrdEd ko] $Abg b
HEE T8t AMEE 5 9l o, F33t E5 ZH7E Al gkel ofd WA ESS
13k 4 k. o714, Al @2 0d F At

& d &, CTU =Z7]7} 64x640] 1L o]

L olu), HA 25

d

oﬁa
X
ot

diff_cu_gp_delta_depth=1°]" 32x32 =719 <%

A3} 1 el 16x16 Z719) BEo] 477} EAjst= A BSoAnt gt viEss Aladdd
slom, “4&Z}f441?2§’%5?@°E134ﬂﬁ% WA BFolA Aldee gol gas) vizwae
g Tfate] AHEE & odvk. o, nWA BEEE Rost B Ut Al gho] obd nWA BE5S omE
k. 9714, Al #e 09 F QUvk. L3, o]7)A, ng 0BT & HFolu).

s, A7) HEsk BE FYae JE s (V) 2 A A4S (Cb, Or) F Aok st EFd dig F353)
5 Zgas 93 5+ Aot

% 9axs o] o Ao mE g Hosk IS dEE SRt

&= 928 Fxatd, I HEst A= vEREHorRYH $As axe] A7l @3 ARE 533 5 9l

TH(S901) .

oA7)M, 47 FAT aFel A7l Be Aws, 37 FAS g Dol An, A7) IR 1§ do] 4
B, A7) s aFe WA AR, 7] FAs 2§ wE Au, 47 948 g du An 2 3] @
A5 g HORT AR F Aow shtE E£FY + Aok,

9, 37 P8 0Fe, A9E £ a9uE FuE 238 & ok

s, 37 WY G, oldEee Fu L 3w Eele] Fu 3 Aow shjel Jua P otk
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tol @A 559 o] FAs wpfHsE o
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& AE 7]
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=

So) 7o) FAT vhpRSE,
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=
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tol 371 @A E5e] o] FAbst wip

7] &A
7] &

71 aA

A

471 FAsE 2wl A7l
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}Z;]'

d =z,
o] A7) 7%
=

]
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53 4 UTh(8902).
o

o o2,

tH(S903).

[0261]
[0262]
[0263]
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Wk 37 FAT 2
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471 FAs a5 dE gH
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]
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=
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=
]
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]
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T
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1) sl gl Av)zke] #Alel ) zeke] fEE
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[
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[0286]
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47) el FAs vAMAE A BB FAsh uAAS] o FAs hAMSE FAs] FET
oieh,

QY 5 FAE 37 P45 25 A0l B AuE REHY 5 Atk old, 371 A aF
o Z7)el ek AR J)Zste] A7) BA BB Fol P MARSEE REHT 5+ Ut

Areel wE W, 9 RES/BEE PE L FAE I aFe) 27 AF WA, FAs RS 2
/R GAS 1§ 2] AR R/EE el GAT NS 4uE REs/Rse s uAR
AL 5 Atk of7)A, Pasl/Esat dEy PEs/RsiE ond & 9

‘W ol e

olgloll =, FA3t 1B A7) AA wAol A Fadio),
Fasl7]/ 5587 FAket aFe A5 A%
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A dz, PEEAE S AgEAU, 249 A SJad A4S A a5 A7E ol g
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A P AFE P AN} BRAL AT AT £ A P 2F dA Aol
1 g & vk mebd, sk 1 Wel Aelw st o)l CU, PU, TU, B
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£ A48T 5 Atk 47 BEe /148 259 4 9
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)
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ot
I
4
o
u
N
rir
)
o,
i)
o,
2
_|2i
=
o

JHl, 98T F Aolw e olgsel 44E + 3

g, FAE 2Fe) A7) 4wt FAE 2Fe) 2ol 4w, FA 1Fe) Ao A, FAs 1ge] WA A
W, s 259 NE Au, FAs 15 Ful 4w, P45 1Fe) AT Fu F A% S oy
3 !

ootk =, FAs 2Fe FElt AUAALD), MATIAANAE, 44E) Bel guE b 4
oAct,

4714, WARRe] Fee oZEde) WH S 3u@ =20 A F Aok o} 3L Aok sz B
A QeE 2EE 5 Ao

@@, Pt 259 A7) Aus FAs 259 o) Ju, FAs 1Fe) do| Au, FAst 1Fe WA
B, At a5 e AR, st o Fu R, A a7 s ARE x3ete] 242
o]
AR

4 o

o Zo], 38% E2le] Ao F AolE s} FL Aojw 2

g t oolREwY ol 38 Erle] Wo] F Aol s} T A 27 olF S
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ol
i
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Y
2

&= 27 oo &Y & S

ojstell M=, FAksl iz AH @Al
28]/ 53] FAksE RS

A d®, FasbrleMe AR At AY, 24

9

2ol oJafjA] Fatst vihEsE AT 5 UG

£ d=z, 537l e dA Szt 275 FH dAs a2FE T Aok SRR G958 95 s
uf 7)< (predicted quantization parameter)®} zho] <Fzts} wi7i¥i4=(delta quantization parameter)E 7Hit
sto] Szt wifEEE AAE £ Jdrh. A7, o] SR wpfEeE REZERORREH RostE o
FAtst wiypEee] ARE o & gl
A, @A A8t 259 FH A 255 S5 Holk syt EAISHA &= AN, A FAE aFAAE
V7] EASHA &8 91Alol "t FAks 1w RSt wisfdg oAl st/ Bt ¢A A ol " A
N3ste dAtsl 259 FA T E dF5 dAkg misE AR = 9l
Eg, dA SAkst 15 T A AFE F Yok syt EAEHA & AS, dA dAE aFeAE
d7] EABHA &2 Al fdete FAE aFe] A R gial Fast/REst &4 A ol A el
Aot st 2w FAs AREE A5 A miHe ANRS 9% s wiEsE AFEE
ATt

o

i

ol

o

0

ol

ER, @A BAT 1T FW P4 IR F AolE sk EAsA et 2%, @4 sk ageAE
A7) EASA e AR AYse P4 1F] S A B AA FAs 1T Fuel B
o °]

Phsh ol sk EEE A% s iApEe ANE A% At pEeE AeE 5 A
L FW A gl EANA wE A%, 39 A =
AR A S Aok olu, A9l AW PR

9, CTU &, CTU &, CTU % Hol= st 4 9

=

A LR QoA dAEE U3 mjifESRE
At A, AR A, Feels, B IF, B, CIU

Al @A FAE gl WA, AR WA, Leolx, B 1

o171, Fw FApst 5ol EAHA] et & 2
T Aol shte] Al EAet= AL o 5 Sl

Etd, CTU &<l, CTU &, CTU 4, CTU

=R

ES, FU s Fel EASA @tk e Fu A aFel 9A, An HA, Zeols, Bl 1F,
B}el, CTU 21, CTU &, CIU @, CIU % #ol= shbel A7 ol £Ashe A< a5+ gk,
w9, T gAE 1Fo] A St AL FW FA% 1§59 A4 FAs 256 qH, An H3,

f
)

Zeftolz, B 4, B, CIU 2kel, CTU &, CTU 4, CIU & Aol&= st A= v ZS e 4 .

9 ez, @A P4 1Fel FA, Au FA, Sl B IF, B, CIU el CIU @, CTU 9, CIU F
Holw shuel /b3 AwA A 1A A%, A welel sk opEE, Au FA aeiel sk o)
W, Sehols welol A M, B % weel st vAEE, B wele] gt s,
CTU 21 99le] A RS F Holw g A% FAsh hAEFE AT & dvh,

2 d=2, dA YA a0l IA, MH IH, &gel, B§Y 4, BY, CTU #k<l, CTU 3, CTU &, CTU
F Aol shuel AT P TF A, BA w9l PAst dpEs, An DA wslel Fst e
S, setols welel PAT vANE, B 1§ w9l sk piEs, B 9elel G A, CI
gl wele] st AR F Holw shtE oS s WANFE 8T F A,
A

= oE oz, @4 A4 1Fol FA, Au FA, Febels, B 1§, B, CIU g, CIU W, CIU 4,
CIU % Aol shiel /g SiA At i) A%, A welel PAsh oA, Au A ael o
O, Sefole €ele] S AL, g AE e B AL, G ddle) St o
B, CIU 2l wele] FAs i 3 Aolw shiE o5 FAs Ause ANe 9% FAs v
Sz A 5 ek

=

= ovhe dz, @A P el WA CIU Aol AP WA A4S 1§ A, FA w9l A5 o)
W, An B wele] gAsh s, Sebels welel s NS, B 1F B9lsl s v
G, B wele s NS, CIU Bl wele s s F delw g % FAs v
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Adbe A% FArs vizpdsE AREE 5 3l

BE ez, @A FAT 1Fol CIU ehelsl /b AWA FAT 1H A, AA wele] FAs s,
An #A asel sk s, ekl welel gAsk AR, B F 9ssl Fas s, e
U welel sk M, CIU kel w9l AS MARE F Helw SR oS P Mol A
% 919 PAT SR AT Aok

@A A% 150l FH, A
CTU % Hol% shtel vhdet $Ast 1§91 2
Mg, setel s walel st NS, e
CTU 2ol welel sk mApES F Aol =
8 & Aok

A71M, FAT 1FS BE, 99 B F A% st o)

e, BR3Pl 2] 23 met FAE wpyiies 24 5 ol

v
gl
2
i

A, &gl B 1%, Bd, CTU =<1, CTU &, CTU &,

A welel PR wES, B B aele] g )
welo] st wAAL, B aelel st vhEs,
= PR wASe AS 98 s EsE A

i)
4
0
o)

9 Aol wWE W, FAs 2F Ul EAGE BHE F dolw st 2o A4 IR aFe FA FA
S A wAAS, PEs/BEe w4 4 old FA% e s uNs Ee gA, An 93,
Setols, B} TF, BHY, CTU ghel, CTU 4, CTU &, CTUlA A2d=ne s i & dolw shl
g olgale] o FAT NFE FET 5 Aok

A ez, @A FAT 2FAAE DA FAH 259 F
WARSEE olgdtel dF FAS WAUSE FET -

£ fredhs 42 = 10 WA = 1304 B A

WA IFE F Aolw SR A5y FA45
o @A A aFl e A5 PR was
4

%102 @ el o ANdel he dd s gl o@ A% P uasE fuske B4e e
= Ewlolth,

£ 10004, FA5 20 AANE et e Adem wAR 4 dvh E@, 2o Raw uit s
AdoR BAE F ATk EW, 9% A4 LE/EHEI Nt A2 B A9 (ninBlklog2size)F ekl
F 9k oM, Az B aflt WNOE MW & A, N T NS %o 35U dnh. F A2, 3
7] Aol BE AT AE AR A4S 4d2 F U, A% PR A9 2 & Aok B, P 1F

=4
A9l FHAe A= (x,y)E YeEbd 4 Jduh. T3, curQGWidthel curQGHeight+ ZH2 A4 A3t 159 712

% 109 (el A, At @A FAs 2ES etk £, B € F AR st i3 GAE uass
o] 9% 25 e A% A4S Yy, = A4 P48 2Fe) 79 948 159 A4S e
Stk 7], Bst Col 912 F Molw shifel slgshe PAs Fe] FAs NS ol g3te] WAl Y
8 1§e) ol% PAS usIES(predeur@P)E FE 5 ATk,

4

o o=, BY YxE (x, y-(1<minBlklog2size))®2 YERE <4 k. =3, (o YA x-(1L
minBlklog2size), y)= e 4 ).

o dz, B fA= (x, y-DE UERE 5 vk B3, 09 fAE (x-1, v)E YER 5 3l
o171, B} Co Aol EA|sh= FAs vizifa= Z42h QP_BeF P_C2 vEhd 4= 3t

g, QP_BSF P_C & Aok st F2 Aol shte] FAIEkS AMgstel, dAl FAs 259 A= FAE)

Aesre FET 5 Atk

A o=, ok 19] oo} o], QP_BeF QP_CO] HtE o8&t FA At 1mo oS dAE wpiaeE
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predcurQP=(QP_B+QP_C+1)>1

T 109 (b)ollA, A= A %3t 288 verdth. w3 B, C, D, E & Aok dutE o= A3t wjrpws
<§%Eﬂﬂ$W}%%é£:%%%‘§waﬁ,E%?W At aFe T A aF AE UE
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‘ IsCuDeltaQPCoded = 0 8% ‘
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Yes /

CU split flag==1?
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¥ chSubdiv+1:chSubdiv
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EH3]

coding_quadtree(x0, v0, log2CbSize, cqtDepth, treeType) {

cbSubdiv =2 * cqtDepth

if(cbSubdiv <= cu_qp_delta_subdiv){

CuQpDeltaVal =0

}

if( qt_split cu flag[ x0][v0 ]) {

coding_quadtree( x0, y0, log2CbSize — 1, cqtDepth + 1, treeType )

if( x1 < pic_width_in_luma_samples )

coding_quadtree( x1, v0, log2CbSize — 1, cqtDepth + 1, treeType )

if( v1 <pic_height in luma samples )

coding_quadtree( x0, y1, log2CbSize — 1, cqtDepth + 1, treeType )

if( x1 <pic_width in luma samples )

coding_quadtree( x1, y1, log2CbSize — 1, cqtDepth + 1, treeType )

} else

multi_type tree( x0,v0, 1 << log2CbSize, 1 << log2CbSize, cqtDepth, 0, cbSubdiv, 1, 0, treeType )

} // coding_quadtree()

EH32

multi_type_tree( x0, y0, cbWidth, cbHeight, cqtDepth, mttDepth, cbSubdiv, qgEnable, partldx, treeType) {

if(qgEnable && ebSubdiv <= cu_qp_delta_subdiv){

CuQpDeltaVal =0

}

if( mtt_split_cu_flag ) {

if( MttSplitMode[ x0 ][ y0 ][ mttDepth | == SPLIT_BT_VER ) { // same with SPLIT_BT_HOR

multi_type_tree( x0, y0, cbWidth /2, cbHeight, cqtDepth, mttDepth + 1, cbSubdiv + 1, qgEnable, 0, treeType )

if( x1 < pic_width_in_luma_samples )

multi_type_tree( x1, y0, cbWidth /2, chHeight, cqtDepth, mttDepth + 1, chSubdiv + 1, qgEnable, 1, treeType)

} else if( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT_TT VER ) {// same with SPLIT_TT_HOR

qgEnable = qgEnable && ( cbSubdiv+2 <= cu_qp_delta_subdiv )

multi_type_tree( x0, y0, cbWidth / 4, cbHeight, cqtDepth, mttDepth + 1, chSubdiv + 2, qgEnable, 0, treeType)

multi_type_tree( x1, y0, cboWidth /2, cbHeight, cqtDepth, mttDepth + 1, chSubdiv + 2, qgEnable, 1, treeType)

multi_type_tree( x0, y2, coWidth, cbHeight / 4, cqtDepth, mttDepth + 1, cbSubdiv + 2, qgEnable, 2, treeType)

coding_unit( x0, y0, cbWidth, cbHeight, treeType)

} // coding_quadtree()
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