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MEe B8Ex g ow AMHT.
Qg AN A, CU Z7] AL CU e W3 449 Ho) =70},

A Arlelol A, CUS A717F CU 7] dAEY A &S o, Ay 32 (U o] Hoj shte] Bl
@ =-AlE wE Al s 24T JdaL, Aol s (B A4te] Al Al dARET Ay 2
. =-AlE AE AeEl e A2 ARG AL Al SEste], Ad FEe 23 W QEAT A9
d AEAA AIEYEHA B der AAT F dnk. A dolA, 2W FRE Ul Wi Ay 9ol YV
4:2:045 YekdG. e Frk &5 9 2709 A=2v 558 390, A 2= Frb 559 A1 2]

E59 A2 Aol NIAE AT & 3 N 480 IAY 2ok, A1 2 A2 zkdo] 747F 4 3
2 AAse A sdste], A s Frop ESCEREHY =-AR W Asel] JeE A4

G 9la Holw shtel (B Fuh Bolu,

A AAeel A, 2 AR CUell ok Aol E9o] YIV 4:2:290% yepdth. (U Frk 55 9 2719 20}
E5S xeet. AP FRE Fub E59 A7 aNQIA s AR F 9dal, N 4uth AAU g
Frb =59 A7P7F 4Nl Ao AAEH= Aol SEste]l N R 4w A7 Fuh 259 ol 5 EQ) -, A
Sl Fruk ERORPEHW AR WG A JieE AAT ¢ Adn. AolE shve (B b =50
o

< AAEe FHEE B, vYe dads fls el o8 ddd o, AFHE stels vde fad
& A% s T e As A sk WHoEE Adds: vdAA AHFEH wsrbs A

AR FAe] F7ke] 545, 2 9 G olfdse] te AT A B HY =usERE o 9 A

& lax RIEZ} oS RESS ARl MBAES] JHEfE oot
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[0037]

SS=50l 10-2550425

b oAAHRL RIEF «oF P59 drjo|tt

T 2v A oA dA BE 9 1 599 T3 W  FRE] M dAjeltt

T 32 A AA G wE FA AJ2E(300)9] wedtE =] sfEFE o Alelt)

%4 A AAde] w2 BA A2E(400) 2] @edtE BEE] JfEFE ool

T 5% A AAde e fage] ggstE 55 A ool

T 62 A AAee] e 1FE ] TEstE E5E] MY Aot

T 78 o8 AAde] g dFne] EErE LAF

T 8 & A E tIge] E555 A

T 9v A AAdd wE v f3l Ao o E EAg

% 10a WA = 10cE o AAde] wE Fo] 39 A8 X(residual coding syntax)9 oE Z=A|3CH
T 1lla ¥ % 1lbve ¢ AAddd 2 1A B35S E5S EASH

% 12a WA & 12 9 AAldel whE WS 2R A20 o & =AY

132 oA AL Big 39 ZEA~(1300)5 A gt

T 14 dAAR WE 3 2422 (1400)E EA g

% 15a% #ad &Ue Wk oA Al TRAA(1501)9F iy Gude] dAF Z2A|A(1502)5 E=AIE
=

% 16b WA & 15ce A AAldEe] e iy 23k MEE dE5S EAgT

T 15dE dA1Fel ¥E AE A8 F(1550)F £A]3

T 16a® f Aol e AAHQ] JIED dF UFE H QIED oS RES] oAIE EAGT
T 16bE f AA o] mE AAHQ] JIED dF WFEE F dSshs JEY oF REES] JrE AT
T 172 4 AA e W 3y B5(1710)°0 thd 4749 Fx el dE mA g

T 182 o AAdel wet o] MEEAS 55 379 ABATIE BE EAIET

L 19% 7] 4x8 EE 8x4E Zte 859 ABIAEHAE dF =AY

T 202 4x8 B 8x4RTE Z AV E 2t EF9 AMRIFAEAES tE o E EAgt

T 2la WA &= 21dE Aol YIV £HEQ] o &8 =A%

T 22% A A mE ZaAA(2200)05 FEdE TERE EAIS.

T 23 A A w2 Z2A(2300)5 FEdE TEEE EAIS.

%24 AA el W& HAFE A" A ool

Wy A7 Hek A g

L 32 E JIAWEe A AAdel wE FAl A2HEN(E300)8] destd ES5EE A gl
A2=E(300)2, & &, MEHAB0E T, A= ST 5 de S dE tulolaE 3
dE Eof, B4 A2=E(300)2 YEHA(3B0)E 3 @L‘Xuqé?% AL o] T tute] 25(310 % 320)& X
G, = 39 clolA, AL A4S T tuel A5(310 2 32002 dolH e B FAE FART. dF 5
of, & tnute]£(310)= HIEHA(B0)E F3l v %“e tupo] 2 (320) 29 F4l ffa vt dolH (o8

Sol, 9 ool 2(310)e] o3 AALE lre AAEe) 2EW)E 2P 4 Y. A=Y e o]
B sl oAbl my® Bt REAEZ R A= 2= 9lu}. @k gnfo] A(320)% Y EL I (350) =
wE 2RE e dolHE AL, 2P vde HolHE dudad Mue AAEE Hien B7w
HH e dlelgel me} vt e HA5S HaZdold ¢ vk, &E oy $A2 vyo] MY &8&E5 S
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[0038] & delA, A AX"(300), dE 5o, 9 3o T AL = 29E vy HolE e S
NS Tk A2 Fe ‘i‘r”e‘ Uupo]l25(330 B 340)& EFIH.  dolHe ¥ FAS ddE, o
ool A, T tule] 2E5(330 R 340) o] 7t 3 e Hule] ~5(330

olE

Sele AT AEE)E AU Ak, WY ol AEE0 D 810) F) 474 G ool At w

B Clulo] 2E(330 R 340) F9 ©hE W tubolxo] o8 $48 ;Y WHe HelHE AT 9,
= q o i

[0039] T 39 oo, g tule]A5(310, 320, 330 E 340)S AMWE, VIR AFEHE E AulE ZERA A =E
FOAAT, B OIRARE JEEL oo AFEHA v, B AANLR] HAAGES WE AFHE, HEEY
AFHE, vto] ZHolols H/Ex M8 G4 319 oA S&drt. HEAGB0)E oE 5ol ¢olo]
A (FA) 2/Ee T T4 MEHAES vk, o tnlo]2E5(310, 320, 330 2 340) Alele] 2P
vt e diolE & duste 9ol Fo] HESIAES Ve, F2 UELA350)= 34 wdk 9/%Es g3l
wg AEEdA dolHE ndd 4 odrk. UEAHd UEYAELS 5 UEYAS, 24 99 YEYIE,
Fo EHAIE 2/EE JHUS e, B Ago] 548 98, UEYA(350)9] owlﬁﬂﬂ R EERX
= ol A E Aol ArEz] e g B fANEe S Fadkx &g 4 Q).

[0040] T 4=, MAE FAE A S8 gk o2, 2EFW A9 vt i H H]Hﬁ == A= B
=) 5o, 94 39, ux" Tv, D, DVD, wWEe = Z3ete
ntjo] Aol 9t&¥ Htee AY T8 E%é}@ g2 Hge 7bs 85 55 AE7t5E 4 .
[0041] 2EPY AAEE ) oF o] FHA ¢k H
Eo] Uxd Flvets ¥ a1
2EJ(402)& HAY Filgte] o3 #FFEH= MEES XTI
e MEZ~ER)e} vl o @ fo
ET(402) H|TS A2 (401)e] ZA¥E w
ATH. BT 15T (403)= ofelA H

_sm
Olﬂ
mlo
ol

Jud

]

i #e Pelew w HE e M—A

Fahe A tukel2(a20) els) A
FA FelsS e AL

>1>rﬂﬁ

_ =

T8 flel sh=glo], AEZESO], Ee O]%Q 2% 2FE 5 . YL AAE9 2EF(402)3 H|
Wk o w2 HlolE &S Axdhy] H8 k2 dhlemA BAbE QladE HiYe dlo]E (404) (= Q1A
A

H HTe HEAER(404))= "] ARES S8 2EFW AW (405) el A vk, & 49 Sgjoldd

E AMBEAZFE06 B 408)3 22 skt o]de] ~EEW ZEpoldE AMHAAHELS AEFW AW (405)9
WA 2zto] Qlad® MY e HolE (404)9] AMRES(407 2 409)S #HAE £ otk Fglo]dE B AE
(406)2, & E°], A ¢ufo]2(430) Wl HIHQ YxE(410)E > o HYe Yy (410)=

Fd 5 9
QmgE Moo delele] B4 A0S tmysta aduel(112)(lF Bol, Yol 233) =

=
T2 E" fufo] A(EAIHA] &) A dugdd ¢ Jde vt JAHEY #E 2EHUIDS *g’“f&q
A 2B A|2HEA, g E HH e HolE (404, 407, B 409)(eE 5o, WYL HIEXERE)E
EA vYge 3g/4Es AFEA ug dzdE Tt olyd EFEEY dEL ITU-T Aagt
(Recommendation) H.2655 2x3dFsitt. < oo A, 71 S HYQ IY EFS VWC(Versatile Video Codin
g)EA HZAA 0T dHA vk, JHAlE FAl= W #Ell A AEE F QlTt.

[0042] AR} fupe] 25 (420 B 430)2 ThE HEWE

=

= x =
o, A Tlubel (4200 MES HHA(RAHA )% EFT 5 da A4 Hrkel (4300 WHe ¢l
H(RASA 9% £FF 5 g,

[0043] 5 55 2 AL A AAdd wE HgS gFaE(510)Y EE25E 2Ast, v g g3y (510)E AR
gule] 2 (530)e] E3E 4 k. AR Yulo]A(530)E FAZ (B3N (AE B, £ IE)E ¥ F
Ak, YL gaygG10)E T 49 oA vYe YzE(410) il AREE 4 Q).

[0044]  $271(53)% MEle e (510090 Sls) V=g sh oldel muE e AUAE FUE & Yovl;
G we o e, @ vol el mu S AAAE Fals, o), At g wae
Aol Hage v 29E voe AAsEs SPhet. Z9d dde Adst, dagd ve b
SRS AP A el sdl QR SO SEEe] Y ¢ A, ALGDEIH S F e



[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

F2171(53D)+ ARG E HYe HolHE tE HeolH, dF £, Z9¥E 2t voly 9/%E HX HolH
2EREY A 7T QA o523 11 77t ARE AEEE(EAHA &)l 2H9EE 5 vk R
71(63D) = FYH HlYe AlEAE v dolHENH #T F dvk. HEA AHE BAs] f8l, 74l
71(531) ¢} AEZT t]FZH /T4 (520) (o] F "4 (520)") Atelel]l wu wmg(515)7F A4 4 ok, 54 &
S50, WY R (515)F HHe gay (51009 ottt $E&EA, ol vy t=E(510) (=
AEA 5) el e F Uk, T g8 SE&ECA, AdE B WEYA AHE WAE] H8, HHe
Y3 (510) 959 Wy HE(EAEA] &), 2 F7HE, & Eol A EeolWs sy 93,
vt e o= (510) Wi ohE wg w2 (515)7F EAT 4 vk, F2171(531)7F SR g% B Alojrt
SAE Ze AR/EYE fute| 22 RE | B E7]4 U EYA(isosynchronous network) ZHE HoHE 424

st gl w, Wy WRE(G5)= deskH] s F Y, e 7 Ak dHY 22 HAE JEE I
o
©

7l EAIE AoAY AMES fa, HH wrg G157 879 4 da, Hud & £ o, fyaAs
HeH A71d 4 da, ¥t "gFZE(510) -9 & AA Tt FAE LAE(TAIEA] Z5)olA Hom
PR 7dd 5

Hge "dzgGlos 239 HYe AIA2RE AHEG2D)S ATAdsy s 9462008 £33 S
Atk MY AEES FElnEES v YdzgGlo)e e #ElEky] s AgdHe AR, 2
Aoz, & bof mAE uke} o], A tjule]~(530)9] YA i (integral part)< ofYX|uk A} tjn}
o]2(530)d ZAE 4 v AdP Yulo]2(512)(dE &9, taZdel 237)9 2 dYdy Yulol~E

Aolsl7] s ARE x3et A9y gufo]l~(E)d theh Alo] HE+= SEI(Supplemental Enhancement
Information) ™A|A] T VUI(Video Usability Information) 3}etu]E] AE ZgIHES(Z=AHA &2)9
Feld & vk, #A(520)F FAlEE ZHEE HYL AlAAE B /QAERT fadd & Q).
e A2 IYe HYe IY 7|& B X5 wE

(context sensitivity)& ZAY ztx] &= ks 3
(520)+=, 2P E HYL AlF22RY, 2§ dssts 4
o] JAEY MEIOFE T Aolk shttel digh AR IF FHrHEY ANEE FE5T F
I 15 (Group of Pictures, GOP)E, IAAE, BYE, &golrE, WaARZESE, =
CUHE, E55, W3t Y (Transform Unit, TU)E, o
4*1(520)L Tk IPE HYe AFAERE W3

==}k

T= = ‘/F }hj['

A (520)E Bl w2 (515) 25 A9 vy Aldze da AEZY vzy/aA 23S F3ste], 4
HEGB2DES AAE 4 9.
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my o
rlo
ol
i

AuEGDe ATAE (A8 2 Q=D A, 98 L A= B3 g2) =Y Hde [ w9
5 B, 0 0E A4Ee] ue gee ol fRES FUE # Atk o= fulEe] FwEeA, 1
g3 7 g sh (520000 olel =R WTe ARNEEYE FAE ABIE Ao] Auel o8] Alejd F gl
th. A(520)9 ool thael fl Atole] oled AnIF Aol Auel EFE BHAYL 98 WA 9
A ereh

or] AFH /15 BEE ogd], ML UmH (5100 bl AEEE vl go] AdHoR e JF f
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BT, AoE REAoE A2 FHE 4 Atk e, ANE FAE 9e] AsAE ok A
AR AGH Aol AP

2 HE {Y(551)8, 34 (520)25-E1¢9 AE(E)(521)
gt st WME AleE sk, Ao AERE o= WIS AMEH, EE A7),
¢ g 3} Adz/gust £3(551)2 A7) (aggregator)(555)
[e)

o

S 5, olqel ATAE RAERY
REEZRE o AN s 5
. e Rl od AgE 5+ ot 9

A% FR552) AA A WG ZIE AAY F919) o] ATHY YuE
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il
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(52230)°ll 4, A2 CBoll wisf 24} WS PSR 22 WS Add 2yl I9dH AR AadPHs Ao

AR E=A | 7128t AAGE = vk, A dEolA], 23k WE Quavt ATdYEE es A4E o, 2

b Wigto] FeyE Fog AAHrt. 23k W] T o AAE wf, XEA(2200)F (S2240) 0=

8l a8x] gow | ZEAA(2200)F (52250) 0.2 F s}

(S2240)0ll A, A2 WEE Qlezo) ofsf) AW 22k WEo] A2 CBol tis) a¥vh. 22k W& NSSTY -+ 9L
< E?}éo = RSTY &= k. <& E9f, A2 CB7P x84 W, RSTZ A2 CBO

o 23 wgke Alz-obs Wy
Hgatol gxae] Al ABBE o e
E shel w-Al® ASE EFAT. A2 ARES el AFE

(S2250) 914, A2 CB o] MZo] AFAE 5 Arh. Z2ZAA(2200)7F olo]A] (S2299)2 N dsle] FE T},

E2A (22000 AEF ko) o] AFs Aed F Ak, @l Bol, st ol wA FAEAY, A

FHAY, 23%E F 3 A dollA, SAIE(S2220 E S2230)°] =FHETt. FUFEA SA(E)7F E3 F7}
g 4 9}, Ei*ﬂi(ZZOO)ﬂ APHE= eAE B3 £49 k.

T 23 B AAUES A A whE TRAA(2300)8 FEdhE SEEE EAIGTE TEAZ2(2300)E,
11773 %‘—Ol L5l gt «oF E5S A S8, JE oA ZPE EF9 AT AEE 3

Hoo|EollA, ZEA2(2300)= E] BEA 59 =] AFAA AR g ATk ThEE AA
Sol|A, ZTEA~(2300)E, T Tlubo] ~5(310, 320, 330 % 340) Wl A FE, H|TIL <17 (403)9]
TES Y= AY =2, vige gAY 410)9] 7TES F¥ske HE 2, gL fdzg (51009 7%
g F¥Yste AP 32, vge Ad2H(603)9] 7sES FdsE AY = T e A 2o o 4
gk, AR HAAEdA, ZEA~(2300)F AZEdY] WHAER FEHI, A HE 27 AZE
ol WHEoss Ay w, Ay e ZT2AA(2300)F FHIT. ZRARE (S230D)A Ao
(52310) .= A &P3aic}.

(S2310)0ll 4, CU9l =Y ARE 3:gE vve vEAEHORYYH fadd 4 3li, 974 39 FRE (U9
715 e

(S2320) 4], 22} W3lo] 3 LH == (U 7] & CU Z7] AARke] 7%t 2449 4= Ak, CUe =77}
U =Z7] AAIZE o8ty wl, 23 W3 FLEE= Aow AAAT. T 2AA(2300)E (52330)0 7 A3},
CUe =717k QU 27] dAFET & w, 23 A8 385X g Aoz AAHT TZA2(2300)E(52350) 2
2 233},

(S2330) 914, CU< CBell thal
PE =Rl 7]z} 4=

FIA =, dE 5o, ded mel o], 22k WM& JAdxv Alad
o] |
APk, agA &
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A" o, TFEA2A(2300)= (S2340) 0 2
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71e] Agst AFE A AE(2400)S TA 3}
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olMEel, A%, P97, = FA WAUSE] AW 5 o dd 4G val 1= T PFE Ao
E Al mdE 4 .
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AAHE2] AAldlEs

HFE A12=H¥(2400)0] H3t = 240 EAH AFXHEESS gl A , =
T3 AFH AZEJo AR EE 75 A uig oo AgS dAlEE AL YEEA EeTrt.
AFTUELES FAo] AFE AlA8(2400)9] A2l AA ool A o A] IHEE F 999 s e olE

AFE A2R(240008 54 FU Aol 4 clulol x5S EHT vk, olHd F Ao~ g
g dulol iz, B Bol, %7 Qe(aAn): AAERA, 2tz dold I £49), 209 (]
Av: g4, Em), A7 gAY ARA), F4 QY (EAHA &S FF ) ol A e
of g el ¢ £ Atk FU AEdelx tupelime wd ove(dAu: &4, &of, Fu
Ag), olulAE (AT 2 5 ), W (e
= =4 A

7N A 0}71 Hsﬁ A}%—é = ME}.

A= FH QAEFHelA Yulol2EL U F S o) (7 shuure]l HAME)E xS 4 9t J|HE
(2401), w}9-22(2402), EAIN=(2403), BX 238 (2410), folg-ZHE(EAHA &&), =%

nlo] IR F(2406), 2= (2407), ZHHEF(2408) .
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2 FY o] 252, oE 5o, 74 9, A=, &, 2 WA/SEE F8 s ol e A3 ARgAke] 37
% AT A 5 Ak olgld F9 QHFels &Y HulolaEd FH7 EY thle] 25 (dE 5] H
2-2239(2410), dlolH-SBB(EASA] &), T Fo|2E(2405)0] 9% 7 vj=w ey, g ojw}
olz~g A QA @ F7F = tulolaEk Qg F AS), e EY tulelaE(dAd: 29AE
(2409), SAE=ZE(=AHA F5)), AZA4A &9 tutel s (A, 247 HA-24d 98 598 ey
TFHlekA] Fa Zhzh E7b e HES puskAY pH|EkA] ek (RT 238E, LD 2338E, Zekza A3
dE, OLED 23955 Efste 23705 (2410)- ol 5 dF= zdHde1dd S99 22 F9S5 $3) 23
A AA F9 E=E 3x9s 2% 2HE 29T A A AP (E=AHA FE), T2

a3 faEdels 2 2Ra BAS(EAEA €5)), 2 =d

AFE A 2E(2400) L Q17F AN~ spse AR tppe]~E @
(2421)2 zH= CD/DVD ROM/RW(2420)Z T asls Fat njz], A-=afoln
Zle ~HolE =aoln(2423), Elo]Z B Zey] fai(wAHA e
(ZAHA ) 22 535 ROM/ASIC/PLD 7]dt Yule]~& §& X

r o
5]
i,
=
i—’a
il
2
R

tf CD/DVD %9 wjxA]

= Eebon i &

b &2 AN A7) wiA, Bk w2

B o7)ERore] Tt VEAES EE, A A" FAS BHdte ALEEE &0 "AFEH A5sE wA ")
S A, s T g2 dAY AFES F3ekA] FEths AL oldsof 3t

AFE A2E(2400) T3 St ool B4 UEY A W3 S HolAZ 233 £ rp. U EYIAES
A& Eo] F4, §4, Fgd & . HEYIEL F/IE 24, 39, U=, AF Z g, AAZE, A
A-3]&(delay-tolerant) & & Att. UWEYIAESL] o2 24 949 WEHIAE, A9 oldy, FX4 LAN
=, GSM, 3G, 4G, 5G, LTE 55 XF3t= AEY UESIE, Ala TV, 914 TV ¢ 43 wE Ve E3hst
= WA e 54 39 g é HESIE, CANBusE X238t 2k 9 2by 55 2gett. 54 UEY
AES Ui o (dE Eo], FFE A 2=%¥(2400)9] USB LEEY 22) 54 HE Holg XEE Ev FH
W25 (2449) 0 F-AEE 95 HESA °JE1"1°1¢ AYHES 273tal; E AEL Wby oz ofgfo] Adr
H= vkel 22 A2E 2 (dE B0, PC HFE A2"o R ojrYl o~ e AutEE JFE AlX
Homol AEe] YESA e Ho]~)&e] Fape] osf FFH A|2=EI(2400)9] Fojo] FFHTE. o5 HEYH
a5 F 999 AE AMEEIY, AFE A=F(2400)2 ohE QIEEER ST 5 k. o]#g Fale v
T Al AE(E E0], BREEANZE V), D93g dE D& (A5 £, CANbus ] 54 CANbus t]nfo] 2~
), B dF 5o 24 e 39 YUAd UENIES AMEshe tE HiFH AlagEde] FNEddd
ATt HAE3 wpel e YEYAE 2 UEYT A AE ZHzd dd) 54 ZREFE U ZTREF ~Y
Eo] AHgE =

A ARE FE QEldol s HrlolnE, Q- AFed AF vrlel2E, % UENDL el sEe
HFE A28 (200)) 301 (244009 F3E 5 9
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0] (2440) = 3} o) =k A7 R (CPU)(2441), 1818 7] £ (GPU)(2442), & =2 7% Ao]
E oA (FPGA)(2443)9] HENZ E43ly =29 715 Ay §9E, EA HAasSe U s=go &Es
(2444) 58 333 ¢ Qth. olE TulolAE W= AL w2 (ROM)(2445), WY AA A wW2a](2446), U
5o8]-AREAE A~ TS StE =)ol

HE, SSDE S 22 iR HEF AG(2447) 9 A, AE B
(2448)E B3 &2 5 Avk. A AFE A2REA, AxE Wa(2448)F F7H4Q (PUE, GPUE SOl
o &4E& 7FestA vl flE sy el %Wd e e A vbed S gl FH fulel s
5o F:olo] AxEl A (2448)0l] AA, T FE HA(2449) 8 B F-FE S Qo FH #aE 9§ o)
x5S PCIL, USB 5§ Egsict.

4

CPUE (2441), GPUE(2442), FPGAE(2443), B 7}&5715(2444)2, =38t9, A&d AFH a=E5 4%
e 54 WEolES YT & vk I HFE IEE ROM(2445) EE RAN(2446)0 A S Stk F=
Zol dlo]E]7} L3 RAM(2446)0] Add 4 WA, T dolEE, dF £, UlF dl&F A (2447)49)
A 4 ogdvk. wEE dgule]xEs F Qo] Al EH?‘TF g A 9 HAL S o] CPU(2441),
GPU(2442), W& A4 (2447), ROM(2445), RAM(2446) 53 DHE3A 8= & A AN WxZg A&

58 7hssl @ 5 9

rlr 4m

ks ;94 o

AFH b WAL B AFE TH BAES ) A% AFE 228 1 96 AL F Ak )
1% AFE ;e B AR 242 98 585 448D 7YY A5 & QAG, EE olEel AF
B £zZEdo] 1% ol &AElA & delA x ol8bsd FRel AU F vk,

Algro]l ol dmA,  o|HAE zZtE HFH O AILR(2400), B FAIHLR 30)(2440)E
ZRZAX(E)(CPUS, GPUE, FPGA, 7H571E & XE3FH7F ahvt o]+ 39 (tangible) FFE #A57Fs v
Aol T3 iiE?ﬂ‘ﬂ% Aotz AAaA 7lede Aed F Aok olHd AFE #E7bs WA= 9l
20 mpep g2 ARgA-AAl L Thed 8 AFAERE ofyel, Fol-llF W8 AEA(2447) E=
ROM(2445) 3} & H]""‘W wAe] A9l mol(2440) 9] 54 AgAch A wiAd = v 2 JHAWE

e AAdEs s RXESCE gk fupolagel] ARFE AL 5101 (2440)0] ofs) AAyE 5 ATt
AFEH & ﬂhuwngﬁ oo uzt 3t o)Ae WEE twulolA EE HS ¥ 4= 9l AT EY

e iei(2440) 9 pRAHo R 1 YHe Z2HAS(CPU, GPU, FPGA 58

TR s, RAM(2446)°ﬂ A
4R dolE FRES golas A R 2zE ol 5] HelE LrA A5

e eleldt dole FEES 5

‘n o

Aot As xds], £ WAA dRE 54 ZRAAS B 54 ii*ﬂ* o] 54 FEES AYsH
& Ak el Frkste] ma dijte R, AHE AlAEE F wWAMe ddE 54 ZRAAS B 54
TeAsEe] 54 FEES Ads] 8 ~xE 4]01 Aol m ek 3 BHE 5 9w, 32l smet
ol HAY v WA FiE RA(AE 5o HE7(2444)) ] AFHEAM VedE ATE A &
ZE i Fxe, A4 A9, 24 ifﬁ%‘ Fo9lal, o W% At AFE fEsRs wjAd)

6‘ T
HE Fxs, A4 49, 4B A ATEolE et (A 44 H(10), T= Y2 A
T [e)

24 PR H2, TE P EE TFE 5 A ¥ AAUSS SEdle] L AmEdefdl Qejo A
A% 234 LI,

JEM: joint exploration model

VVC: versatile video coding

BMS: benchmark set

MV: Motion Vector

HEVC: High Efficiency Video Coding

SEI: Supplementary Enhancement Information
VUI: Video Usability Information

GOPs: Groups of Pictures

TUs: Transform Units,
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[0232]
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[0239]
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[0244]
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[0254]

[0255]

[0256]

[0257]

[0258]

PUs:

CTUs:

CTBs:

PBs:

Prediction Units
Coding Tree Units
Coding Tree Blocks

Prediction Blocks

HRD: Hypothetical Reference Decoder
SNR: Signal Noise Ratio

CPUs: Central Processing Units

GPUs: Graphics Processing Units

CRT: Cathode Ray Tube

LCD: Liquid-Crystal Display

OLED: Organic Light-Emitting Diode

CD: Compact Disc

DVD: Digital Video Disc

ROM: Read-Only Memory

RAM: Random Access Memory

ASIC: Application-Specific Integrated Circuit
PLD: Programmable Logic Device

LAN: Local Area Network

GSM: Global System for Mobile communications
LTE: Long-Term Evolution

CANBus: Controller Area Network Bus
USB: Universal Serial Bus

PCI: Peripheral Component Interconnect
FPGA: Field Programmable Gate Areas
SSD: solid-state drive

IC: Integrated Circuit

CU: Coding Unit

& WAl o A AQl AAdlss At

g Al dsEso]l SAdT. wEkA, 2 7
AlEAY AT E

2] =
o AZYE W WEE

B2

4x4 M3k

{64, 64, 64, 64}
{83, 36,-36,-83}
{64,-64,-64, 64}
{36,-83, 83,-36}
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8x8 W3}

{64, 64, 64, 64, 64, B4, 64, €4}

{89, 75, 50, 18,-18,-50,-75,-89}

{83, 36,-3e6,-83,-83,-36, 36, 83}

{75,-18,-89,-50, 50, B89, 18,-75}

{64,-64,-64, 64, G4,—-64,—-64, 64}

{50,-89, 18, 75,-75,-18, 89,-50}

(36,-83, 83,-36,-36, 83,-83, 36}

{18,-50, 75,-89, 89,-75, 50,-18}

16x16 M3}k

{64 64 €4 64 64 64 64 64 64 64 64 64 64 &4 64 64}
{90 87 80 70 57 43 25 9 =9-25-43-57-7D0-8BD—-87—-90}
{89 75 50 18-18-50-75-89-89-75-50-18 18 50 75 89}
{87 57 9-43-80-90—-70-25 25 70 90 80 43 —-9-57-87}
{83 36-36-83-83-36 36 B3 B3 36-36—-83-8B3-36 36 B3}
{80 9-70-87-25 57 90 43-43-90-57 25 87 70 —-9-80}

{75-18-89-50 50 89 18-75-75 18 8% 50-50-89-18 75}
{70-43-87 9 90 25-80-57 57 80-25-90 -9 87 43-70}
{64—€4-64 64 ©64-64-64 64 €64-64-64 64 64-64-64 €4}
{57-80-25 90 —-9-87 43 70-70-43 87 9=80 25 BO-=57}]
{50-89 18 75-75-18 B89-50-50 8%-18-75 75 18-89 50}
{43-90 57 25-87 70 9-80 80 —-95-70 B7-25-57 90-43}
{36—83 83-36—36 83-83 36 36—-83 B83-36-36 83-83 36}
{25-70 90-80 43 9S-57 87-87 57 —-9%-43 80-90 70-25}
{18-50 75-89 BS-75 50-18-18 50-75 B89-89%9 75-50 18}
{ 9254357 70-80 B87-90 90-87 80-70 57-43 25 =9}

32x32 W3

{64 €4 64 €464 €4 €1 64 €4 €1 €4 ©4 €4 B4 €4 64 €4 64 ©4 €4 €4 €4 €4 €1 64 €4 €4 €4 €4 €4 €4 €4}
{30 50 68 BS5 82 78 73 €7 €1 54 4€ 38 31 22 13 4 —4-13-22-31-3B-96-54-€1-€7-73-78-82-B5-88-530-30}
{80 67 80 70 57 43 25 9 -5-25-43-57-70-B0-87-90-30-87-B0-70-57-43-25 -2 9 25 43 57 7O &0 87 90}
{90.82 &7 4€ 22 —4-31-54-73-B5-90-88-729-€1-38-13 13 38 £1 78 82 90 B85 73 54 31 4-22-4&-%7-82-90}
{89 75 50 18-185-50-75-85-85-75-50-18 18 50 75 8% B3 75 50 1&-18-50-75-85-85-75-50-18 18 50 75 B3}

{88
{87
85
{83
{82
{80

g7
57

31-13-54-82-50-Te-4€ —4 38 73 50 BS5 €1 22-232-61-B5-50-73-38 4 46 78 90 B2 54 13-31-€7-8B1
$-43-80-90-70-25 25 70 S0 B0 43 -5-57-87-87-57 -5 43 B0 S0 70 25-25-70-50-30-43 9 57 BT}

46-13-€7-50-73-22 38 82 58 54 —4-61-50-75-31 31 78 S0 €1 4-54-868-82-38 22 V3 50 €7 13-46-85}
36-36-83-83-3€ 3c 23 83 36-36-83-83-36 3¢ 83 B3 36-36-83-83-3€ 3€ 82 B3 36-36-83-B83-3€ 3€ B3}

22-54-50-€1
S-T0-87-25

13 78 85 31-46-30-€7

4 73 88 38-38-88-73 —4 €7 90 4e-31-85-78-13 €1 50 54-22-82}

57 80 43-43-50-57 35 &7 70 —9-80-80 -5 70 87 25-57-50-43 43 S0 §7-25-67-70 5 80}

{78 —4-g2-73
{75-18-63-50
{73-21-90-22
{70-43-87 9

1z
50
e
S0

85 ©€7-22-88-61 31 90 54-3B-90-4& 46 90 38-54-50-31 €1 BB 22-67-85-13 73 82

4-78}

859 .18-75-75
€7-38-30-13
25-80-57 57

18 &5 50-50-85-16 75 75-18-85-50 50 B89 18-75-75 18 B89 50-50-55-18 75}
82 €1-46-88 —4 B85 54-54-85 4 858 46-€1-82 13 S0 38-€7-78 2250 31-73]
B0-25-50 -9 B7 43-70-70 43 @7 —5-950-25 80 57-57-80 25 90 S-87-43 70}

{€7-54-78 38 B85

{€4-64-54 €4
{61-73-4c B2
{57-80-25 50
—4 88-4€—€l B2 13-950 3B €7-78-22 S0-31-73 73 21-50 22 78-€7-38 S0-13-B2 €1 46-88 ‘4 B5-54}
18 75-75-1B B3-50-50 B85-18-75 75 16-8% 50 50-89 18 75-75-16 B9-50-50 85-18-75 75 18-89 50}
36 54-50 31
57 2587 70
T3 —4-€7 90-46-31 B5-T6 13 61-50 54 2Z-82 B2-22-54 S0-€1-13 78-85 31 4630 €7 4-T73 88-3B}

{s4-85
{50-83
{46-30
{43-30
{33-88
[36-83
{31-78
{25-70
{22-€1
{18-50
{13-38
{ 528
1 a1z

—5-47

o
E4-6d—
31-ee-

S0 4 30 13-88-31 B2 46-73-€l1 €L T3—46-82 31 86-13-50 —4 90 22-85-38 75 54-€T}
64 64 €4-64-€4 €4 €4-54-€64 €4 64-64-64 €4 ©4-€4-64 €4 E4-€4-cd 64 ©4-t4-€d €4}
13 50 -4-50°22 85-38-78 54 €7-€7-54.778 38-8B5-22 50 4-90 13 BB-31-B2 4g 73-€l}
43 T0-70-43 87 S-50 25 B0-57-57 680 25-50 5 87-43-70 70 43-87 —% 50-25-80 &7}

€1-B8 22 €7-85 13 73-B2 4 TE-T8 —4 B2-73-13 BO—€7-22 BB-€1-31 90-54-36 5046}
5-80 80 —9-70 B7-25-57 S0-43-43 S0-57-25 87-70 -5.80-80 5 T0-87 25 57-90 43}

B3-3€-3€

90-€1
S0-80
B5-50
TE—-23
61-78
43-57
22-31

1
43

B3-83 3€ 36583 B3-36-3% 8383 3€ 3683 B3-36-3€ 8383 3¢ 36-B83 S3-36-3€ 5383 36}
54-85 B2-38-22 73-50 €7-13-46 85-B5 46 13-67 S0-73 22 38-82 £8-54 —4 €1-90 78-31}
9-57 B7-87 57 —9-43 B80-50 70-25-25 70-50 80-43 —5 57-87 87-57 9 43-680 90-70 25}

73-38
B89-75
86-350
F0-20
35-4€

=4 46-789 90-82 54-13-31 €7-82 B8-€7 31 13-54 B2-50 78-46 4 38-73 90-B5 €1-22}
50-18-18 50-75 85-8% 75-50 12 18-50 75-8% 85-75 50-18-18 50-75 8%-ES 75-50 18}
85-73 54-31 4 22-46 £7-82 90-30 B2-€7 46-22 —4 31-54 73-85 50-88 T&8-61 38-13}
87-50 90-B7 BO-70 57-43 25 -5 -5 25-43 57-70 B0-87 S0-50 B7-BO 70-57:43-25 &}
54-€1 €7-73 T78-82 B85-88 90-90 90-90 88-85 B2-78 T3-€7 E£1-54 4€-38 31-22 13 -4}

HE 11

64-%14 DCT-2 o]

{

{ aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa,
aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa,
aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa,
aa, aa, aa, aa )

{ bf, bg, bh, bi, bj, bk, bl, bm, bn, bo, bp, bqg, br, bs,
bz, «ca, c¢b, <cc, cd, ce, cf, cg, ch, ci, cj, ck, -ck, -cj,
-cc, —cb, -ca, -bz, -by, -bx, -bw, -bv, -bu, -bt, -bs, -br, -bqg, -bp,

-bi, -bh, -bg, -bf }
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aa, aa, aa, aa, aa, aa,
aa, aa, aa, aa, aa, aa,
aa, aa, aa, aa, aa, aa,

bt, bu, bv, bw, bx, by,
-ci, —ch, -cg, -cf, -ce, -cd,
-bo, -bn, -bm, -bl, -bk, -bj,



[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]
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{ ap, aq, ar, as, at, au, av, aw, ax, ay, az, ba, bb, bc, bd, be, -be, -bd, -bc, -bb,
-ba, -az, -ay, -ax, —-aw, -av, -au, -at, -as, -ar, -aq, -—ap, —ap, -—aq, -ar, -as, -—at, —au, -av, -aw,
-ax, —ay, -az, —ba, -bb, -bc, -bd, -be, be, bd, bc, bb, ba, az, ay, ax, aw, av, au, at,

as, ar, aq, ap r

{ bg, bj, bm, bp, bs, bv, by, cb, ce, ch, ck, -ci, -cf, -cc, -bz, -bw, -bt, -bg, -bn, -bk,
-bh, -bf, -bi, -bl, -bo, -br, -bu, -bx, -ca, -cd, -cg, -cj, «c¢j, cg, «cd, ca, bx, bu, br, bo,
bl, bi, bf, bh, bk, bn, bg, bt, bw, bz, cc, cf, ci, -ck, —ch, -ce, —-cb, -by, -bv, -bs,
-bp, -bm, -bj, -bg }

{ ah, ai, aj, ak, al, am, an, ao, -ao, —an, -am, -al, -ak, -aj, -ai, —-ah, -ah, -ai, -aj, -ak,
-al, -am, -an, -ao, ao, an, am, al, ak, aj, ai, ah, ah, ai, aj, ak, al, am, an, ao,
-ao, —an, —am, -al, -ak, -aj, -ai, -ah, -ah, -ai, -aj, -ak, -al, —am, -an, -ao, ao, an, am, al,
ak, aj, ai, ah}

{ bh, bm, br, bw, cb, cg, -ck, -cf, -ca, -bv, -bq, -bl, -bg, -bi, -bn, -bs, -bx, -cc, -ch, cj,
ce, bz, bu, bp, bk, bf, bj, bo, bt, by, cd, ci, -ci, —-cd, -by, -bt, -bo, -bj, -bf, -bk,
-bp, -bu, -bz, -ce, -¢j, <ch, c¢c, bx, bs, bn, bi, bg, bl, bqg, bv, ca, cf, ck, -cg, -cb,
~bw, -br, -bm, -bh }

{ aq, at, aw, az, bc, -be, -bb, -ay, -av, -as, -ap, —ar, -au, -ax, -ba, -bd, bd, ba, ax, au,
ar, ap, as, av, ay, bb, be, -bc, -az, —aw, -at, -aq, —aq, —at, -aw, -az, —bc, be, bb, ay,
av, as, ap, ar, au, ax, ba, bd, -bd, -ba, -ax, -au, —-ar, -ap, -as, —av, -ay, -bb, -be, bc,

az, aw, at, aq }

{ bi, bp, bw, cd, ck, -ce, -bx, -bq, -bj, -bh, -bo, -bv, -cc, -cj, cf, by, br, bk, bg, bn,
bu, «c¢b, c¢i, -cg, -bz, -bs, -bl, -bf, -bm, -bt, -ca, -ch, <ch, ca, bt, bm, bf, bl, bs, bz,
cg, —-ci, -cb, -bu, -bn, -bg, -bk, -br, -by, -cf, <¢j, cc, bv, bo, bh, bj, bq, bx, ce, —ck,
-cd, -bw, -bp, -bi }

{ ad, ae, af, ag, -ag, —af, -ae, -ad, —-ad, -ae, -af, -ag, ag, af, ae, ad, ad, ae, af, ag,
-ag, —af, -—ae, -ad, -ad, -ae, —-af, -ag, ag, af, ae, ad, ad, ae, af, ag, —ag, -af, —ae, -ad,
-ad, -ae, -af, -ag, ag, af, ae, ad, ad, ae, af, ag, —ag, -af, —ae, -ad, —ad, -ae, —af, -ag,
ag, af, ae, ad }

{ bj, bs, c¢b, ck, -cc, -bt, -bk, -bi, -br, -ca, -cj, «cd, bu, bl, bh, bqg, bz, ci, —-ce, -bv,
-bm, -bg, -bp, -by, -ch, c¢f, bw, bn, bf, bo, bx, cg, —-cg, -bx, -bo, -bf, -bn, -bw, -cf, ch,
by, bp, bg, bm, bv, ce, -ci, -bz, -bq, -bh, -bl, -bu, -c¢d, <c¢j, ca, br, bi, bk, bt, -cc,
-ck, —-cb, -bs, -bj }

{ ar, aw, bb, -bd, -ay, -at, -ap, -au, -az, -be, ba, av, aq, as, ax, bc, -bc, -ax, -as, -aq,
-av, —-ba, be, az, au, ap, at, ay, bd, -bb, -aw, -ar, -ar, -aw, -bb, bd, ay, at, ap, au,
az, be, -ba, -av, -aq, -as, -ax, -bc, bc, ax, as, aq, av, ba, -be, -az, -au, -ap, -at, -ay,
-bd, bb, aw, ar }

{ bk, bv, cg, -ce, -bt, -bi, -bm, -bx, -ci, cc, br, bg, bo, bz, ck, -ca, -bp, -bf, -bq, -cb,
cj, by, bn, bh, bs, c¢d, -ch, -bw, -bl, -bj, -bu, -cf, «c¢f, bu, bj, bl, bw, ch, —-cd, -bs,
-bh, -bn, -by, -c¢j, c¢b, bg, bf, bp, ca, -ck, -bz, -bo, -bg, -br, -cc, <ci, bx, bm, bi, bt,
ce, —cg, ~bv, -bk }

{ ai, al, ao, -am, -aj, -ah, -ak, -an, an, ak, ah, aj, am, -ao, -al, -ai, -ai, -al, -ao, am,
aj, ah, ak, an, -an, -ak, -ah, -aj, -am, ao, al, ai, ai, al, ao, —am, —-aj, —-ah, —ak, -an,
an, ak, ah, aj, am, -ao, -al, -ai, -ai, -al, —ao, am, aj, ah, ak, an, —-an, -ak, —ah, -aj,
-am, ao, al, ai }

{ bl, by, -ck, -bx, -bk, -bm, -bz, <¢j, bw, bj, bn, ca, -ci, -bv, -bi, -bo, -cb, <ch, bu, bh,
bp, c¢c, -cg, -bt, -bg, -bq, -cd, cf, bs, bf, br, ce, -ce, -br, -bf, -bs, —-cf, «cd, bg, bg,
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[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

bt, «c¢g, -cc, -bp, -bh, -bu, -ch, <c¢b, bo, bi, by,
bx, ck, -by, -bl }

az, —bd,
be, —ay, —ar, —at, -ba, bc, av, ap, aw,
bb, -bb, -au, -aq,

{ as, -aw, —ap, —av, —bc, ba, at, ar, ay,
-at, -ar, -ay, be, ax, aqg, au,
-aw, -bd, az, as }

{ bm, c¢b, -cf, -bgq, -bi, -bx, cj, bu, bf, bt, ci,
-br, -bh, -bw, <ck, bv, bg, bs,
-ck, bw, bh, br, cg, -ca,
bq, cf, —cb, -bm }

-bl, -bn, -cc, <ce, bp,

{ ab,
-ab, -ac, ac, ab, ab,

ac, —ac, —ab, -ab, -ac, ac, ab, ab, ac, -ac,
ac, —ac, —ab, -ab, -ac, ac,
ab, ac, -ac, -ab, -ab, -ac, ac, ab, ab, ac,

-ab, -ac, ac, ab }

{ bn, ce, -ca, -bj, -br, -ci, bw, bf, bv, —cj, -bs,

-ch, bx, bg, bu, —ck, -bt, -bh, -by, cg, bp, bl,
—-bu, -bg, -bx, ch, bg, bk, c¢b, -cd, -bm, -bo, -cf,
bj, ca, —ce, ~bn }

{ at, bc, -ay, -ap, -ax, bd, au, as, bb, -az, -aq,
aw, aq, az, -bb, -as, -au, -bd, ax, ap,

-bb, az, aq, aw, -be, —av, -ar, -ba, ba, ar, av,

-ap, -ay, bc, at }

{ bo, ch, -bv, -bh, -ca, cc, bj, bt, -cj,
bk, cd, -bz, -bg, -bw, cg, bn, bp,
bg, bz, -cd, -bk, -bs, ck, br, bl,
bh, bv, —ch, -bo }

~bq, ~bm,

ce, by,

{ aj, ao, -ak, -ai, -an, al, ah, am, —am, —-ah, -al,

an, -al, -ah, -am, am, ah, al, -an, -ai, -ak, ao,

—-am, —ah, -al, an, ai, ak, —-ao, -aj, —aj, -ao, ak,

-ai, -ak, ao, aj }

{ bp, ¢k, -ba, -bo, -cj, br, bn, ci, -bs, -bm, -ch,
-bw, -bi, -cd, bx, bh, cc, -by, -bg, -cb, bz, bf,
-bx, cd, bi, bw, —ce, -bj, -bv, cf, bk,
bo, bg, —ck, ~bp }

bu, -cg,

{ au, -be, -at, -av, bd, as, aw, -bc, —ar, —ax, bb,

-aq, -bb, ax, ar, bc, —aw, -as, -bd, av, at,
ar, ax, -bb, -aq, -ay, ba, ap, az, —az, —ap, —ba,

-av, —at, —be, au }

{ bg, -ci, -bl, -bv, cd, bg, ca, -by, -bi, —cf, bt,
-cc, bw, bk, ch, -br, -bp, <cj, bm,
—-ch, -bk, -bw, «cc, bf, cb, -bx, -bj, —-cg, bs, bo,
bv, bl, ci, -bq }

{ ae, -ag, -ad, -af, af, ad, ag, -ae, -ae, ag, ad,
af, ad, ag, -ae, —ae, ag, ad, af, -af, -ad, -ag,
-ae, ag, ad, af, -af, -ad, -ag, ae, ae, —ag, —ad,

-af, -ad, -ag, ae }
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ch, -bz, -bk, -bo, -cd,

ci, -bu, -bi, -cb, <c¢b, bi,
-bf, -bx, cf, bm, bgq, c¢j, -bt, -bj, -cc, ca,

be, -

bu, —ce, -bh, -bz, bz, bh,
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ci, —ca, -bn, -bj, -bw, -cj, bz, bm, bk,

-be, -ax, -aq, -au, -bb, bb, au, aq, ax,

bd, -az, -as, —-as, —az, bd, aw, ap, av, bc, -ba,
-ax, —be, ay, ar, at, ba, -bc, —av, -ap,

-by, -bj, -bp, -ce, cc, bn, bl, ca, -cg,
cd, bo, bk, bz, -ch, -bs, -bg, -bv,

bj, by, —ci, -bt, -bf, -bu, -cj, bx, bi,

-ab, -ab, -ac, ac, ab, ab, ac, —ac, -ab,

ab, ab, ac, -ac, -ab, -ab, -ac, ac, ab,

-ac, —ab, -ab, -ac, ac, ab, ab, ac, —ac, -ab,

-bi, -bz, «cf, bo, bm, cd, —cb, -bk, -bq,
cc, —cc, -bl, -bp, -cg, by, bh, bt, ck,
bz, bi, bs, c¢j, -bv, -bf, -bw, ci, br,

-aw, be, av, ar, ba, -ba, —ar, —av, -be,

ay, —bc, -at, -at, -bc, ay, ap, ax, -bd, -au, -as,

be, -aw, -aq, -az, bb, as, au, bd, -ax,

-cf, bx, bf, by, —ce, -bl, -br, -ck, bs,

bu, -ci, -bp, -bn, -cg, bw,

an, ai, ak, —ao, -aj, —aj, —ao, ak, ai,

aj, aj, ao, -ak, -ai, -an, al, ah, am,
ai, an, -al, —-ah, —-am, am, ah, al, —an,
bt, bl, cg, -bu, -bk, -cf, bv, bj, ce,

ca, —ca, -bf, -bz, c¢bh, bg, by, —cc, -bh,

-bl, -bt, <ch, bm, bs, —ci, -bn, -br, cj,

aq, ay, ~ba, -ap, —az, az, ap, ba, -ay,
au, -au, be, at, av, -bd, -as, -aw, bc,

ay, aq, bb, -ax, -ar, -bc, aw, as, bd,

bn, ck, -bo, -bs, «cg, bj, bx, —cb, -bf,
ce, —bu, -bm, -cj, bp, br,

-ck, -bn, -bt, cf, bi, by, —ca, -bg, -cd,

af, -af, -ad, -ag, ae, ae, —ag, -ad, -af,

ae, ae, -ag, —ad, —af, af, ad, ag, -ae,
-af, af, ad, ag, -ae, -ae, ag, ad, af,



br, -cf, -bg, -
cb, -bv, -bn,
bs, -ce, -bf, -cd,
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bx, bl, ¢k, -bm, -bw, ca, bi, ch, -bp, -bt, cd,
cj, bk, by, -by, -bk, -cj, bn, bv, -cb, -bh, -cg,

bp, -ch, -bi, -ca, bw, bm, -ck, -bl, -bx, bz, bj, ci, -bo, -bu,

ba, —aw, —au,

be, -as, -ay,

ca, —bu, -bq,
cb, -bt, -br,

at, ax, —az, —ar, -be, as, ay, -ay, -as, be, ar,
ap, bb, -av, -av, bb, ap, bc, -au, -aw, ba, aq,
as, -be, -ar, -az, ax, at, -bd, -aq, -ba, aw, au,

bf, cg, -bo, -bw, by, bm, -ci, -bh, —-cd, br, bt,
ch, -bn, -bx, bx, bn, -ch, -bg, -ce, bq, bu, -ca,

ci, —bm, -by, bw, bo, -cg, -bf, -cf, bp, bv, -bz, -bl,

al, -al, -aj,

aj, —an, -—ah, -ao, am, -ak, -ak,

br, —-cb, -bl,

aj, —an, —ah, -ao, ai, am, —-ak, —ak, am, ai, -ao,
-ai, —am, ak, ak, —am, -ai, ao, ah, an, -aj, -al,
am, ai, —ao, -ah, -an, aj, al, -al, -aj, an, ah,

by, -bu, -bs, ca, bm, -cg, -bg, -cj, bj, cd, -bp,

ci, -bk, -cc, bq, bw, -bw, -bg, cc, bk, -ci, -bf, -ch, bl,

bp, —cd, -bj,

bc, —as, -ba,
bb, -at, -az,

bu, -bw, -bs,

cg, ~bm, -ca, bs, bu, -by, -bo, ce, bi, —ck, -bh,

bd, -ar, -bb, at, az, -av, -ax, ax, av, —az, -at,
au, ay, —aw, -aw, ay, au, —ba, —as, bc, aq, -be,
-av, az, at, -bb, -ar, bd, ap, be, —aq, -bc, as,

bm, -ce, -bk, c¢g, bi, -ci, -bg, «ck, bf, cj, —-bh, —ch,

cf, -bl, -cd,
bl, -cf, -bj,

cb, -bp, -bz,
-cj, -bf, -ck,

bx, -bt, -bv, bv, bt, -bx, -br, bz, bp, -cb, -bn,
bg, «c¢i, -bi, -cg, bk, ce, -bm, -cc, bo, ca, -bq,

—-aa, —aa, 4daa, aa, —aa, —aa, aa, aa, —aa, —aa, aa,

—aa, —aa, aa, aa, —aa, —aa, aa, aa, —aa, —aa, aa,

—aa, —aa, aa, aa, —aa, —aa, aa, aa, —aa, —aa, aa,

-bl, -cf, bj, ch, -bh, -cj, bf, -ck, -bg, ci, bi,

baq, -by, -bs, bw, bu, -bu, -bw, bs, by, -bq, -ca, bo, cc,

bm, —cc, -bo,

cg, -bi, -ci,

ar, -bb, -at,

aq, —bc, -as,

by, -bo, -ce,

cj, bh, -ch, -bj, c¢f, bl, -cd, -bn, c¢b, bp, -bz,

-aq, bc, as, -ba, —au, ay, aw, —aw, -ay, au, ba,
az, av, -ax, —ax, av, az, —at, -bb, ar, bd, -ap,
ay, —au, —ba, as, bc, —aq, -be, ap, -bd, -ar, bb,

-br, bv, bx, -bp, —-cd, bj, cj, -bg, cg, bm, -ca,
bn, -bz, -bt, bt, bz, -bn, —-cf, bh, -ck, -bi, ce,

-cj, -bj, «d, bp, -bx, -bv, br, c¢b, -bl, -ch, bf, -ci,

ca, —bm, -cg,

ak, -ak, —am, ai, ao, —ah, an, aj, -al, -al, aj, an, —ah,

al, -aj, —an, ah, -ao, -ai,

ai, —am, -ak,

-an, -aj, al, al, —-aj, —an, ah, —ao, -ai, am, ak,
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[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

-ak,
ah,

{
bo,
-cf,
~bg,

{
au,
aq,
ar,

{
ck,
-bz,
—bn,

{
-ae,
-af,

ae,

{
—bn,
bi,
-bu,

{
-bd,
-bc,
ay,

bt,
-bs,
—ch,

ai,
aj,

an,

cf,
cj,

-ci,

-ax,
-as,
-be,

-bi,
bv,
cg,
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-am, ai, ao, —ah, an, aj, -al, -al, aj, an, —-ah, ao, ai, -am, —ak, ak, am, -ai, -ao,
-an, -aj, al }
bx, -bn, -ch, bg, -ce, -bq, bu, ca, -bk, -ck, bj, -cb, -bt, br, cd, -bh, ci, bm, -by, -bw,
cg, -bf, «cf, bp, -bv, -bz, bl, <c¢j, -bi, cc, bs, -bs, —cc, bi, -cj, -bl, bz, bv, -bp,
bf, -cg, -bo, bw, by, -bm, -ci, bh, -cd, -br, bt, cb, -bj, <ck, bk, -ca, -bu, bq, ce,
ch, bn, -bx }
ay, —as, —be, ar, -az, -ax, at, bd, -ag, ba, aw, -au, -bc, ap, -bb, -av, av, bb, -ap, bc,
-aw, -ba, aq, -bd, -at, ax, az, —ar, be, as, -ay, -ay, as, be, —ar, az, ax, -at, -bd,
-ba, -aw, au, bc, -ap, bb, av, -av, -bb, ap, -bc, -au, aw, ba, -ag, bd, at, -ax, -az,
-be, -as, ay }
by, -bk, «¢j, bn, -bv, -cb, bh, -cg, -bq, bs, ce, -bf, cd, bt, -bp, -ch, bi, -ca, -bw, bm,
-bl, bx, bz, -bj, ci, bo, -bu, -cc, bg, -cf, -br, br, cf, -bg, cc, bu, -bo, -ci, bj,
-bx, bl, -ck, -bm, bw, ca, -bi, <ch, bp, -bt, -cd, bf, -ce, -bs, bqg, cg, -bh, cb, by,
-cj, bk, -by }
af, -ad, ag, ae, -ae, —ag, ad, -af, -af, ad, -ag, —ae, ae, ag, -ad, af, af, -ad, ag, ae,
-ag, ad, -af, -af, ad, -ag, —ae, ae, ag, -ad, af, af, -ad, ag, ae, —ae, —ag, ad, -af,
ad, -ag, -ae, ae, ag, —ad, af, af, -ad, ag, ae, -ae, —ag, ad, -af, -af, ad, -ag, -ae,
ag, -ad, af }
bz, -bh, ce, bu, -bm, c¢j, bp, -br, -ch, bk, -bw, -cc, bf, —cb, -bx, bj, -cg, -bs, bo, ck,
bt, «cf, -bi, by, ca, -bg, «cd, bv, -bl, <ci, bg, -bq, -ci, bl, -bv, -cd, bg, -ca, -by,
-cf, -bt, bn, -ck, -bo, bs, cg, -bj, bx, cb, -bf, cc, bw, -bk, ch, br, -bp, -cj, bm,
-ce, bh, -bz }
az, —ap, ba, ay, -aq, bb, ax, -ar, bc, aw, -as, bd, av, -at, be, au, -au, -be, at, -av,
as, —aw, —bc, ar, -ax, -bb, aq, -ay, -ba, ap, -az, -az, ap, -ba, -ay, aq, -bb, -ax, ar,
-aw, as, -bd, -av, at, -be, -au, au, be, -at, av, bd, -as, aw, bc, -ar, ax, bb, -aq,
ba, -ap, az }
ca, -bf, bz, cb, -bg, by, cc, -bh, bx, cd, -bi, bw, ce, -bj, bv, cf, -bk, bu, cg, -bl,
ch, -bm, bs, c¢i, -bn, br, c¢j, -bo, bg, ck, -bp, bp, —ck, -bg, bo, -cj, -br, bn, -ci,
bm, -ch, -bt, bl, -cg, -bu, bk, -cf, -bv, bj, -ce, -bw, bi, -cd, -bx, bh, -cc, -by, bg,
~bz, bf, -ca }
am, -ah, al, an, -ai, ak, ao, -aj, aj, —ao, —ak, ai, -an, -al, ah, -am, -am, ah, -al, -an,
-ak, -ao, aj, -aj, ao, ak, -ai, an, al, -ah, am, am, —-ah, al, an, -ai, ak, ao, -aj,
-ao, —ak, ai, -an, -al, ah, -am, -am, ah, -al, -an, ai, -ak, -ao, aj, -aj, ao, ak, -ai,
al, —ah, am }
cb, -bi, bu, ci, -bp, bn, -cg, -bw, bg, -bz, -cd, bk, -bs, -ck, br, -bl, ce, by, -bf, bx,
-bm, bq, -cj, -bt, bj, -cc, -ca, bh, -bv, -ch, bo, -bo, ch, bv, -bh, ca, cc, -bj, bt,
-bq, bm, -cf, -bx, bf, -by, -ce, bl, -br, ¢k, bs, -bk, «cd, bz, -bg, bw, cg, -bn, bp,
-bu, bi, -cb }
ba, -ar, av, -be, -aw, aq, —-az, -bb, as, -au, bd, ax, -ap, ay, bc, -at, at, -bc, -ay, ap,
-bd, au, -as, bb, az, -aq, aw, be, -av, ar, -ba, -ba, ar, -av, be, aw, -aq, az, bb,
au, -bd, -ax, ap, -ay, -bc, at, -at, bc, ay, -ap, ax, bd, -au, as, -bb, -az, aq, -aw,
av, —ar, ba }
cc, -bl, bp, -cg, -by, bh, -bt, ck, bu, -bg, bx, ch, -bq, bk, -cb, -cd, bm, -bo, cf, bz,
bs, -c¢j, -bv, bf, -bw, -ci, br, -bj, <ca, ce, -bn, bn, -ce, -ca, bj, -br, ci, bw, -bf,
cj, ~bs, bi, -bz, -cf, bo, -bm, «cd, cb, -bk, bqg, -ch, -bx, bg, -bu, -ck, bt, -bh, by,
-bp, bl, -cc }
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[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

{
-ac,
ac,

-ac,

{
by
-bf,
bz,

{
ap,
ba,

—ax,

{
ca,
bw,
bs,

{
—am,
-ail,

-aj,

bl,

-ay,
au,

-aq,

{
cd,
-br,
bf,

{
ad,
-ag,
-ad,

{
bv,
bj,
bm,

{
-bc,
-ay,
-au,

{
-bl,

ac, —ab, ab, -ac, -ac, ab, -ab, ac, ac, —ab, ab, -ac, —ac, ab, -ab, ac,
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ac, —ab, ab, -ac,

ab, -ab, ac, ac, -ab, ab, -ac, -ac, ab, -ab, ac, ac, -ab, ab, -ac, -ac, ab, -ab, ac,
-ab, ab, -ac, -ac, ab, -ab, ac, ac, -ab, ab, -ac, -ac, ab, -ab, ac, ac, -ab, ab, -ac,
ab, -ab, ac }
cd, -bo, bk, -bz, -ch, bs, -bg, bv, -ck, -bw, bh, -br, cg, ca, -bl, bn, -cc, -ce, bp, -bj,
ci, -bt, bf, -bu, «¢j, bx, -bi, bg, -cf, -cb, bm, -bm, <c¢b, cf, -bq, bi, -bx, -cj, bu,
bt, -ci, -by, bj, -bp, ce, cc, -bn, bl, -ca, -cg, br, -bh, bw, ck, -bv, bg, -bs, ch,
-bk, bo, -cd }

bb, -au, aq, -ax, be, ay, -ar,
ba, -at,

-av, bc,
bc, -av, ap,
aq, —au, bb }

-aw, bd, az,

at, -ba, -bc, av, -ap, aw, -bd, -az, as, —-as, az, bd, -aw,
-aq, au, -bb, -bb, au,

as, -az, -—bd, aw, -ap,

ar, -ay, -be, ax, -aq, ax, -be, -ay, ar, -at,

-as, av, -bc, -ba, at, -ar, ay, be,

ce, ~br, bf, -bs, c¢f, «cd, -bq, bg, -bt, cg, cc, -bp, bh, -bu, ch, cb, -bo, bi, -bv, ci,
-bn, bj, -bw, <¢j, bz, -bm, bk, -bx, ck, by, -bl, bl, -by, -ck, bx, -bk, bm, -bz, -cj,
-bj, bn, -ca, -ci, bv, -bi, bo, -cb, -ch, bu, -bh, bp, -cc, -cg, bt, -bg, bq, -cd, -cf,
-bf, br, -ce }
an, -ak, ah, -aj, am, ao, -al, ai, -ai, al, —ao, —am, aj, —ah, ak, -an, -an, ak, —ah, aj,
-ao, al, -ai, ai, -al, ao, am, -aj, ah, —-ak, an, an, -ak, ah, -aj, am, ao, -al, ai,
al, -ao, -am, aj, —-ah, ak, -an, -an, ak, -ah, aj, -am, -ao, al, -ai, ai, -al, ao, am,
ah, -ak, an }
cf, -bu, bj, -bl, bw, —-ch, -cd, bs, -bh, bn, -by, c¢j, cb, -bq, bf, -bp, ca, ck, bz, bo,
br, -cc, -ci, bx, -bm, bi, -bt, ce, c¢g, -bv, bk, -bk, bv, -cg, -ce, bt, -bi, bm, -bx,
cc, ~br, bg, -bo, bz, -ck, -ca, bp, -bf, bqg, -cb, -cj, by, -bn, bh, -bs, «cd, ch, -bw,
-bj, bu, —cf }
bc, —ax, as, —aq, av, —ba, -be, az, —au, ap, —at, ay, -bd, -bb, aw, —ar, ar, -aw, bb, bd,
at, —ap, au, —az, be, ba, —av, aq, —as, ax, -bc, -bc, ax, -as, aq, -av, ba, be, -az,
-ap, at, -ay, bd, bb, -aw, ar, -ar, aw, -bb, -bd, ay, -at, ap, —au, az, -be, -ba, av,
as, —ax, bc }
cg, -bx, bo, -bf, bn, -bw, cf, ch, -by, bp, -bg, bm, -bv, ce, ci, -bz, bg, -bh, bl, -bu,
cj, —-ca, br, -bi, bk, -bt, cc, ck, -cb, bs, -bj, bj, -bs, <cb, -ck, —-cc, bt, -bk, bi,
ca, -c¢j, —cd, bu, -bl, bh, -bq, bz, -ci, -ce, bv, -bm, bg, -bp, by, -ch, -cf, bw, -bn,
-bo, bx, -cg }
ag, —af, ae, —ad, ad, —ae, af, —ag, —ag, af, —-ae, ad, -ad, ae, —af, ag, ag, -af, ae, —ad,
-ae, af, -ag, -ag, af, -ae, ad, -ad, ae, —af, ag, ag, —af, ae, —-ad, ad, -ae, af, -ag,
af, —ae, ad, -ad, ae, —-af, ag, ag, —af, ae, -ad, ad, -ae, af, —ag, -ag, af, -ae, ad,
ae, —af, ag }
ch, -ca, bt, -bm, bf, -bl, bs, -bz, cg, ci, —cb, bu, -bn, bg, -bk, br, -by, cf, cj, -cc,
-bo, bh, -bj, bqg, -bx, ce, ck, -cd, bw, -bp, bi, -bi, bp, -bw, cd, -ck, -ce, bx, -bq,
-bh, bo, -bv, c¢c, -c¢j, —cf, by, -br, bk, -bg, bn, -bu, «cb, -ci, -cg, bz, -bs, bl, -bf,
-bt, ca, —ch }
bd, -ba, ax, —au, ar, —ap, as, —av, ay, —bb, be, bc, —-az, aw, —at, aq, -aq, at, —aw, az,
-be, bb, -ay, av, -as, ap, —ar, au, —ax, ba, -bd, -bd, ba, -ax, au, -ar, ap, -as, av,
bb, -be, -bc, az, -aw, at, -aq, aq, -at, aw, -az, bc, be, -bb, ay, -av, as, —ap, ar,
ax, -ba, bd }
ci, —cd, by, -bt, bo, -bj, bf, -bk, bp, -bu, bz, -ce, c¢j, ch, —cc, bx, -bs, bn, -bi, bg,
bq, -bv, «ca, -cf, ¢k, c¢g, -cb, bw, -br, bm, -bh, bh, -bm, br, -bw, c¢b, -cg, —ck, cf,
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[0328]

[0329]

[0330]

[0331]

[0332]
[0333]

[0334]

[0335]

[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]

[0350]

-ca, bv, -bq, bl, -bg, bi, -bn,
bt, -by, cd, -ci }

{ ao, -an, am, -al, ak, -aj,
-ak, aj, —ai, ah, -ah, ai, -aj,
ah, -ai, aj, -ak, al, -am,

-al, am, —an, ao }

{ ¢j, —cg, «cd, —ca, bx, -bu,
ci, ¢k, -ch, «ce, —cb, by, -bv,

-ce, ch, -ck, -ci, cf, -cc, bz, -bw,
ca, —cd, cg, —cj }

{ be, -bd, bc, -bb, ba, -az, ay,
at, -au, av, -aw, ax, -ay, az, -bha,
-aw, av, —au, at, —as, ar, -aq, ap,
-bb, bc, -bd, be }

{ ck, -cj, ci, -ch, cg, -cf,
bq, -bp, bo, -bn, bm, -bl, bk, -bj,
bn, -bo, bp, -bq, br, -bs, bt, -bu,
ch, -ci, c¢j, —ck }

}
714,

an, —ao, -

bs, -bx,

ai, —ah,
ak, -al,

br, -bo,
bs, -bp,
bt, -bq,

bb, -bc,

ce, —cd,

cc, —ch, -
ah, -ai,

am, —an,

an, —am,
bl, -bi,

bm, -bj,

-av,

cc, —cb,
bi, -bh,
—bw,

al, -ak, aj,

bg, -bg,
bn, -

bd, -be,
aq, —ar,

-be,

bg, -bf,
bx, -by,
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ce, ~bz, bu, -bp, bk, -bf, bj, -bo,
al, —am, an, -ao, -ao, an, —am, al,
ao, —an, am, -al, ak, -aj, ai, -ah,
-ai, ah, -ah, ai, -aj, ak,

bk, -bn, bq, -bt, bw, -bz, cc, -cf,
bj, -bm, bp, -bs, bv, -by, cb,

bh, -bf, bi, -bl, bo, -br, bu, -bx,
as, —ar, aq, —ap, ap, —aq, ar, -as,
bd, -bc, bb, -ba, az, -ay, ax,

-at, au, -av, aw, —ax, ay, —az, ba,
by, -bx, bw, -bv, bu, -bt, bs, -br,
bf, -bg, bh, -bi, bj, -bk, bl, -bm,
bz, -ca, c¢b, —cc, cd, -ce, cf, -cg,

{ aa, ab, ac, ad, ae, af, ag, ah, ai, aj, ak, al, am, an, ao, ap, aq, ar, as, at, au, av, aw, ax,
ay, az, ba, bb, bc, bd, be, bf, bg, bh, bi, bj, bk, bl, bm, bn, bo, bp, bq, br, bs, bt, bu, bv, bw,

bx, by, bz, ca, cb, cc, cd, ce, cf, cg, ch, ci, cj, ck} =

{64,83,36,89,75,50,18,90,87,80,70,57,43,25,9,90,90,88,85,82,78,73,67,61,54,46,38,31,22,13,4,91,90,90,9
0,88,87,86,84,83,81,79,77,73,71,69,65,62,59,56,52,48,44,41,37,33,28,24,20,15,11,7,2}

25 111

4-#]7 DST-7
{a, b, c,
{c, ¢, 0O,
{d, -a, -c,
{b, -d, c,

o 7] A

8-#15 DST-7:
{a, b, c,
{c, f, h,
{e g b
tg ¢ -
{h, -a, -g,
{ f, -e, -a,
{d, -h, e,

74, 84}
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[0351] {b, -d, f,-h, g, -e, ¢, -a,}

[0352] o714 {a, b, ¢, d, e, f, g, h} = {17, 32, 46, 60, 71, 78, 85, 86}

[0353] 16-# 4 DST-7

[0354] {a, b, ¢, d, e, f, g h, i, j, k, 1, m, n, o, p,}

[0355] {¢ £, i, 1, o, o, I, i, f, ¢, 0, -c, -f, -1, -1, -o,}

[0356] {e i, o, m, h, ¢, -b, -g, -1, -p, k, -f, —a, d, i, n,}

[0357] {g, n, 1, e, -b, =i, -p, =i, =¢, d, k, o, h, a, -f, m,}

[0358] {i, o, f, -¢c, -1, -1, =¢, f, o, 1, 0, -i, -o, -f, ¢, 1,}

[0359] {k, k, 0, %k, k, 0, k, k, 0, -k, -k, 0, k, k, 0, -k,}

[0360] {m, g, -f, n, -a, 1, h, -e, -0, -b, k, i, =d, -p, —¢, i,}

[0361] {o, ¢, -1,-f, i, i, -f, -1, ¢, o, 0, -0, —¢c, 1, f, -i,}

[0362] {p, -a, o, b, n, ¢, m, d, 1, -e, k, f, i, -g, =i, h,}

[0363] {n, -e, =i, j, d, o, a, m, -f, -h, k, ¢, -p, b, 1, -g,}

[0364] {1, -i, =c, o, -f, -f, o, =, =i, 1, 0, -1, i, ¢, -0, f,}

[0365] {j,m, ¢, g -p, f, d, -n, i, a, %k, 1, -b, -h, o, -e,}

[0366] {h, -p, i, -a, g, o, -j, b, f, -n, k, ¢, e, m, -1, d,}

[0367] {f, -1, o, -i, ¢, ¢, -i, o, -1, f, 0, -f, 1, -0, i, —-c,}

[0368] {d, -h, 1, -p, m, =i, e, -a, -c, g, k, o, -n, j, -f, b,}

[0369] {b,-d, f,-h, j, -1, n, -p, o, -m, k, =i, g, -e, ¢, -a,}

[0370] o]7]4 {a, b, ¢, d, e, f, g, h, i, i, k, I, m, n, o, pt =19, 17, 25, 33, 41, 49, 56, 62, 66,
72, 77, 81, 83, 87, 89, 90}

[0371] 39-24 DST-7

[0372] {a, b, ¢, d, e, f, g h, i, j, k, I, m, n, o, p, q, r, s, t, u, v, W, X, V,
Z C, D, E, F,}

[0373] {¢, £, i, 1, o, r, u, x, A, D, F, C, z, w, t, q, n, k, h, e, b, -a, -d, -g, -j,
-m, -p, -s, -v, -y, B, -E,}

[0374] {e j, o, t, v, D, D, vy, t, o, j, e, 0, -e, -j, -0, -t, -y, -D, -D, -y, -t, -0, -j, -e,
0, e, j, o, t D,}

[0375] {g, n, u, B D, w, p, i, b, -e, -1, -s, -z, -F, -y, -r, %k, -d, ¢, i, q, x, E, A, t,

[0376] {i, r, A, C, t, k, b, -g, -p, -y, E, -v, -m, -d, e, n, w, F, x, o, f, -c, -1, -u, -D,
[0377] {k, v, F, u, j, -a, -1, -w, -E, -t, =i, b, m, x, D, s, h, -¢, -n, -y, C, -r, -g, d, o,
[0378] {m 2z, z, my O, -m, -z, -z, m, O, m, z, z, m, O, -m, -z, -z, -m, O, m, =z, z, m, O,

[0379] {o, D, t, e -j, v, v, -j, e t, D, o, 0, -0, D, -t, -e, j, v, v, j, -e, -t, -D, -o,
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a, r, D,
r, —a, —t,
B, -p, e,
i, F, j,
J, 70, 7V,
-C, -b, v,
a, s, 7J,
b, -C, -e,
-u, 1, t,
vy, e, D,
-f, -v, o,
-m, z, O,
F, -i, -o,
-n, -h, D,
e, y, —t,
X, W, e,
-v, f, 1,
c, k, -y,
p, B, v,
-D, t, -j,



[0401]

[0402]

[0403]

[0404]

[0405]
[0406]
[0407]
[0408]
[0409]
[0410]
[0411]
[0412]
[0413]
[0414]
[0415]
[0416]
[0417]
[0418]
[0419]
[0420]
[0421]
[0422]
[0423]
[0424]
[0425]
[0426]
[0427]
[0428]
[0429]
[0430]
[0431]

[0432]

1714
b= 14,
85, 86,

4-714

844

{a, b, c, d, e, f, g, h,
9, 13, 17, 21,
88, 83, 89, 90, 90}

16-A14d DCT-8

DCT-8
b, ¢,
0, -b,

-b, -d,

-b, a,
1714

DCT-8:
b, ¢,
e, h,
h, -e,

-8, a4,

-d, -f,

-a, 8§,

-c, b,

-f, d,
1714
b, ¢,
e, h,
h, m,
k, -p,
n, -k,
0, -f,

-n, -a,

-k, -e,

-h, -j,

-e, -0,

-b, n,

d,}
-b,}
a,}
-c,}

{a, b, ¢,
d,

-g, -d,

-a, -f,

-h,

c,

e, b,
-f, -h,
b,

{a, b
d, e,
k, n,

-p, k,

-1, -b,

-b, -h,

-f, 0,

-m, h,
n, b,
g, Kk,
a, -n,
h, -e,

26, 30,

-q, k, -e, —a,
-F, C, -y,

-p, r, —t,

i, j, k, 1, m,
34, 38, 42, 45,

, I,

d} = {84,74,55,29}

g, —m
-q, m
X, Z
n, o, p
50, 53,

1, m,
-b, -e
i, d,
o, -1
—-e, -n
f, f
-p, ¢
-h, k
c, o,
, ~m, ~g,
-k, b

_41_

, n,

s, -y, E, -B,
-i, e, -a, —c,
-B, D, -F,

, q, r, s, t,u,
56, 60, 63, 66,
60,46,32,17}

n, o, p,rt
-h, -k, -n,}

b, g, 1,}
-e, —¢, —j,}

k, b, h,}

0, -f, -f,}
-k, j, d,}

e, -n, -b,}
-b, -p, a,}

h, 1, -c,}

-h, e,}
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, =d, -b, h, -n, t,

v, w, X, v, z, A, B, C, D, E, F
68, 72, 74, 77, 78, 80, 82, 84,
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[0433] {1, b, i, o, -e, f, -p, -h, ¢, -m, %k, a, -j, -n, d, -g,}

[0434] {m, -e, d, -1, -n, f, -¢, k, o, -g, b, -j, -p, h, -a, i,}

[0435] {n, -h, b, -e, k, 0, -k, e, -b, h, -n, -n, h, -b, e, k,}

[0436] {o, %k, g -c, b, -f, j, n, -p, 1, -h, d, -a, e, -i, m,}

[0437] {p, n, 1, -j, h, -f, d, b, a, -c, e, g, i, k, m, -o,}

[0438] 714 {a, b, ¢, d, e, f, g h, i, i, k, 1, wm, n, o, p} =
{90,89,87,83,81,77,72,66,62,56,49,41,33,25,17,9}

[0439] 32-A1% DCT-8

[0440] {a b, ¢, d, e, f, g h, i, j, k, 1, m, n, o, p, q r, s, t, u, Vv, W, X, V,
z, A, , C, D, E, F,}

[0441] {b, e h, k, n, q, t, w, z, C, F, -E, B, -y, -v, -s, -p, -m, -j, -g, -d, -a, —c, -f, -1,
-1, -0, -r, -u, —x, -A, -D,}

[0442] {¢, h, my, r, w, B, 0, -B, -w, -r, -m, -h, -¢, -¢, -h, -m, -r, -w, -B, 0, B, w, r, m, h,
c, ¢, h, m, r, w, B,}

[0443] {d, k, r, vy, F, -A, -t, -m, -f, b, =i, -p, -w, -D, C, v, o, h, a, g n, u, B, -E, —x,

[0444] {e n, w, F, -y, p, g, ¢, -1, -u, -D, A, r, i, a, j, s, B, -C, -t, -k, -b, -h, -q, -z,
E, v, m, d, f, o, x,}
[0445] {f, ¢, B, -A, -p, -e, g, -r, C, 2z, o, d, h, s, D, -y, -n, -¢, =i, -t, -E, x, m, b, j,

[0446] {g t, 0, -t, g, -g, -t, 0, t, g, g t, 0, -t, —g, -g, -t, 0, t, g, g t, 0, -t,-g,
[0447] { h,
[0448] {i, 2z, -w, -f, -1, C, t, ¢, o, F, -q, —a, -r, E, n, d, u, -B, -k, -g, x, vy, h, j, A,
[0449] {ij, ¢, -r, b, -u, 2z, g, m, F, -0, —e, x, w, d, p, -E, -1, -h, -A, t, a, s, -B, -i, -k,
[0450] {k, F, -m, -i, —P, o, g B, -q, -e, -z, s, ¢, x,-u, -a, -v, w, b, t, -y, -d, -r, A, f,
[0451] {1, -E, -h, -p, A, d, t, -w, -a, x, s, e, B, -o, =i, -F, k, m, -D, =g, -q, z, ¢, u, -v,
[0452] {m, B, ¢, -w, r, h, O, -h, -r, w, ¢, B, m, m, B, ¢, w, -r, -h, 0, h, r, -w, —¢, -B,
[0453] {n, -y, =¢, -D, i, s, -t, -h, E, d, x, o, -m, z, b, C, -j, -r, u, g, -F, -e, -w, p, 1,
[0454] {o,-v,-h, C, a, D, g, -w, n, p, —u, =i, B, b, E, -f, -x, m, q, -t, -j, A, ¢, F, -e,
[0455] {p, -s, m, v, j, -y, g B, d, -E, -a, -F, ¢, C, -f, -z, i, w, -1, -t, o, q, -r, -n, u,

[0456] {a, -p, -r, o, s, n, -t, m, u, -1, -v, k, w, -j, x, i, vy, -h, -z, g, A, -f, -B, e, C,
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-d, -D, ¢, E, -b, -F, a,}
[0457] {r, m, -w, h, B, -¢, 0, ¢, B, -h, w, m, -r, -r, m, w, -h, -B, ¢, 0, -¢, B, h, -w, -m,
r, r, m, -w, h, B, -c,}
[0458] {s, -j, B, a, C, -i, t, r, k, A, b, D, -h, u, q, -1, -z, ¢, -E, =g, v, p, -m, -y, d,
-F, -f, w, o, n, x, e}
[0459] {t, ¢ 0 g -t,-t, g 0, -g, t, t,-g O, g -t,-t, g O0,-g, t, t,-g, 0, g, -t,
-t, g, 0,-g, t, t,-g}
[0460] {u -d, B, n, %, E, g, -r, x, a, -y, -q, h, -F, -j, o, A, -¢c, v, t, -e, C, m, -1, -D,
f, -S, W, b7 -z, 7D, 17}
[0461] {v,-a, w, u, -b, x, t, ¢, vy, s, d 2z 7r,-e, A q, -f, B, p, -g, C, o, -h, D, n,
-i, E, m, -j, F, 1, -k}
[0462] {w, <, r, B,-h, m, O, -m, h, -B, -r, ¢, -w, -w, ¢, -r, -B, h, -m, 0, m, -h, B, r, —c,
w, w, —¢, r, B, -h, m}
[0463] {x, -f, m, -E, -¢, b, -t, -B, j, -i, A, u, -¢, p, F, -n, e, -w, -y, g, -1, D, r, -a, s,
C, %k, h, -z, -v, d, -o,}
[0464] {y, -i, h, x, -z, j, -g, w, A, -k, f, -v, B, I, e, u, C, m, d, -t, -D, n, ¢, s, E,
-o, b, -r, -F, p, -a, q,}
[0465] {2z -1, ¢, -, E, u, -g, h, -v, -D, p, -b, m, -A, -y, k, -d, r, -F, -t, £, -i, w, C, -o,
a, -n, B, x, -j, e, -s,}
[0466] {A -o, ¢, -j, v, F, -t, h, -e, q, C, -y, m, -a, 1, x, -D, r, -f, g, -s, E, w, -k, b,
-n, z, B, -p, d, -i, u,}
[0467] {B, -r, h, =c, m, -w, O, w, -m, ¢, -h, r, B, -B, r, -h, ¢, m, w, O, -w, m, —c, h, -r,
B, B, -r, h, -¢c, m, -w,}
[0468] {C, -u, m, -e, d, -1, t, B, -D, v, n, f, -c, k, -s, A, E, -w, o, -g, b, -j, r, -z, -F,
x, -p, h, -a, i, -q, vy,}
[0469] {D, x, r, -1, f, -a, g, -m, s, -y, E, C, -w, q, %k, e, -b, h, -n, t, -z, F, B, -v, p,
-j, d, —¢, 1, -0, u, -A}
[0470] {E -A, w,-s, o %k, g -c, b, -f, j,-n, r,-v, z, -D, -F, B, x, t, -p, I, -h, d, -a,
e, =i, m, -q, u, -y, C,}
[0471] {F, D, B, -z, x, -v, t, -r, p, n, 1, -j, h, -f, d, -b, a, ¢, e, -g, i, -k, m, -0, q,
-s, u, -w, vy, A, C, -E}
[0472] 7|14 {a, b, ¢, d, e, f, g, h, i, j, k, I, m, n, o, p, q, 1, s, t, u, v, w, x, vy, z, A, B, C, D, E,

F} = {90,90,89,88,88,86,85,84,82,80,78,77,74,72,68,66,63,60,56,53,50,45,42,38,34,30,26,21,17,13,9,4}
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X
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s==4

B
H

transform_unit( x0, y0, tbWidth, tbHeight, treeType ) { A&
if( treeType = = SINGLE_TREE || trecType == DUAL_TREE LUMA )
tu_cbf_luma[ x0 ][ y0 ] ae(v)
if( treeType = = SINGLE_TREE || treeType == DUAL TREE CHROMA ) {
tu_cbf _cb[ x0 ][ yO ] ae(v)
tu_cbf_cr[ x0 ][ yO ] ae(v)
)
it
((( CuPredMode[ x0 [[ y0 | == MODE INTRA) && sps mts intra enabled flag ) | |
( ( CuPredMode[ x0 |[ y0 | = = MODE INTER ) && sps mis inter enabled flag ) )
&& tu cbf lumal x0 [ y0 ] && treelype | = DUAL TREE CHROMA
&& (bWidth <= 32) && (tbHeight <= 32 ) )
cu_mts_flag| x0 [[ y0 | ae(v)

if( tu_cbf luma[ x0 ][ y0])

residual coding( x0, y0, log2( tbWidth ), log2( tbHeight ), 0 )

if( tu_cbf cb[x0 ][ y0])

residual coding( x0, y0, log2( tbWidth / 2 ), log2( tbHeight /2 ), 1)

if( tu_cbf cr[x0][y0])

residual coding( x0, y0, log2( tbWidth / 2 ), log2( tbHeight /2 ), 2)
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s==4

=103

residual coding( x0, y0, log2TbWidth, log2TbHeight, cldx ) { &R}

if( transform_skip_enabled flag && (cldx!=0 || cu mts flag[ x0[[y0]==0) &&

(log2TbWidth <= 2) && (log2TbHeight <= 2))

transform_skip flag[ x0 ][ yO ][ 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)

_54_



10-2550425
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EHI0b

X 10a9]] o]o]A]

if( dep_quant_enabled flag) {

QState = startQStateSb

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

xC = (xS <<10g2SbSize ) +
DiagScanOrder[ 1og2SbSize ][ 1og2SbSize [[n ][ 0 ]

yC = (yS <<log2SbSize ) +
DiagScanOrder[ 1og2SbSize ][ 1og2SbSize [[n ][ 1 ]

if( sig_coeff flag[ xC ][ yC1])

TransCoefflLevel[ x0 ][ yO ][ cldx ][ xC ][ yC ] =
(2*AbsLevel[ xC][yC] - (QState>1?71:0)) *
(1 - 2*coeff sign flag[n])

QState = QStateTransTable[ QState ][ par_level flag[ n] ]

}else {

sumAbsLevel = 0

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

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

yC = (yS <<log2SbSize ) +
DiagScanOrder[ 1og2SbSize ][ log2SbSize [[n ][ 1 ]

if{ sig_coeff flag[ xC][yC1]) {
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% 10b9] ©]91A]

TransCoefflevel[ x0 |[ yO ][ cldx ][ xC ][yC ] =
AbsLevel[ xC ][ yC | * (1 - 2 *coeff sign flag[n])

if( signHidden ) {

sumAbsLevel += AbsLevel| xC ][ yC |

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

TransCoefflevel[ x0 ][ yO ][ cldx ][ xC ][yC ] =
- TransCoeffLevel[ x0 ][ yO ][ cldx ][ xC ][ yC ]

3

3

%
5

3

3

if( cu_mts flag[ x0 |[y0 ] && (cldx == 0) &&
Itransform_skip flag[ x0 ][ yO |[ cldx | &&
(( CuPredMode[ x0 ][ y0 ] == MODE _ INTRA && numSigCoeff >2) ||

( CuPredMode[ x0 ][ y0 ] == MODE_INTER)) ) {

mts_idx[ x0 ][ yO |

ae(v)
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s==4

=912

W< implicitMtsEnabled= 33 Zo] &3t}
=

XZ 12a9]] o]o]A]

sps_mts_enabled_flag7} 1°]31,
AR

- IntraSubPartitionsSplitType< ISP_NO_SPLIT$} 5 U314 &}
-  cu_sbt_flage 13 5 L33 Max(nTbW, nTbH)E 3284 A 2

AL F 7t F(true)Q! A%, implicitMtsEnabledE 13 5 234

- sps_explicit_mts_intra_enabled_flag & sps_explict_mts_inter_enabled_flagx= £t} 03 5435l
CuPredMode[xTbY][yTbY 1= MODE_INTRA$} & &3}

38 x ¢ o, implicitMtsEnabled® 03 9 35tA 4R9t}
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s==4

EH]12c

X 12b9)] o]o]A]

3 A8 AL AAEE WS trTypeHor 2 43 W8 AYL AASE W5 trTypeVere U3 Z9]
cldx7} 0R.t} & A9, trTypeHor 2 trTypeVers 03 YA AR A},
a8 XA ¢tod implicitMtsEnabledo] 13 9% 39, 032 F&3lg:

=Ed:

- IntraSubPartitionsSplitType”} ISP_NO_SPLIT$} 5 Y3} A] &L Z$, trTypeHor 2 trTypeVert=

intraPredModeol] 9] &38lo] A A=A},

- 38R gow, cu_stb_flag7l 13 TLa F %, trTypeHor ¥ trTypeVers cu_sbt_horizontal_flag 2

cu_sbt_pos_flag®l] 2J&3lo] A A A,

- 118X m@«pﬂi (sps_explicit_mts_intra_enabled_flag & sps_explicit_mts_inter_enabled_flag:x 03} F L 51}),

trTypeHor 2 trTypeVert t& 3 Zo] =& HA}:

trTypeHor = ( nTbW >=4 && nTbW <=16 && nTbW <=nTbH )?1:0

trTypeVer = (nTbH >=4 && nTbH <=16 && nTbH <=nTbW )?1:0
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s==4

EH12d

X 12c9)] o]o]A]

-~ 38R ¢o"W trTypeHor @ trTypeVer: tu_mts_idx[xTbY][yTbY]ol 2 £8lo XA A},
W= nonZeroW 2 nonZeroHE &3 Zro] =&t}

nonZeroW = Min( nTbW, ( trTypeHor>0) ? 16 : 32)

nonZeroH = Min( nTbH, ( trTypeVer>0) ? 16 : 32)
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EH]1%

X 12dd)] o]o]A]

A AEE9 (nTbW)x(nTbH) o #o] r& thg3} Zo] =&}

1. nTbH7} 184 & v, 2F2Fd #Het AF59 449 (4) €| dIx][yl(x = 0..nonZeroW - 1, y =
0..nonZeroH — 1) Ztz}9] A(x = 0..nonZeroW — 1)°]] tigt 1-Q Hg T2A A2 TE39 e[x]lylx
= 0..nonZeroW — 1, y = 0.nTbH - )E WHHI(YHEZA], W3 B59 £o] nTbH, 2ALYA A&
ATES] =-A & %] nonZeroH, F2E d[x]lyl(y = 0..nonZeroH — 1) & trTypeVer?} 5¥¢stA 244
W3 g9 WS trType), 298 H2E elx]lyl(y = 0..nTbH — 1)°|t}.

2. nTbH ¥ nTbW7} & o} 18} & o, T BE #E glx]llylx = 0..nonZeroW - 1, y = 0.nTbH - 1)=
&3 o] =&dt:

gl x l[ 'y 1= Clip3( CoeffMin, CoeffMax, (e[ x [[y]+64) >> 7)

3. nTbW7} 120 & o, EAFHN )69 2k (38) 3 g[x]1[y](x = 0..nonZeroW — 1, y = 0..nTbH —
12 Z4Z9 (y = 0..nTbH - 1)l gt 1-24Y W Z2A2E $E89 rx]lyl(x = 0.nTbW -1, y =
0.nThbH - )2 WS H 1(JHEZA, g BE=9] Z nTbW, 2732 o]# o] glx][y]9 =-AZ Z nonZeroW,

2E g[x]ly]l(x = 0..nonZeroW — 1) & trTypeHors} 5434 2449 A3 g9 A trType), 8 & PJ2E
rlx1[y]l(x = 0.nTbW — 1)o]t}.

_62_



10-2550425

s==4

EHI3

16x64 2z W3S A&t
A4 22 WIH(RST)

8x8 &% RSTOl gt
64719 A5 1312

S 24 W

QAN

T ﬁv
1% RN

e
1310

8x8 94gk RST| g
16719 A5

1313

1323

9 1

1% G|H

43t
1314

b\ 1300

W
1320

o 23 W@
1322

o 5t
1324

_63_



10-2550425

s==53

EH14

16x48 2z} v S ALt
#2922 ME(RST)

mxmlﬂln%dwfwm%o__émm :\Wﬁm%mw_._mﬂ. Koo
48709 A 1412

R

° o7} 3}
1314

12
Lk
1310

&1 N
Y

1413

8x8 AW RSTO & /
16709 A5 3 16

o u}3) r
13 G | H s
A3 134
1320

A 2z i
142

_64_



SS90l 10-2550425

=153

— &

[1x1
B
B

Ay

ik

£
Ll <—
1051 /

18
o
O,‘?‘r"
i
B
1)
22
e
A
B
iy
B
= &
x et i%
- o
L \
_>|J_|‘
o
]
ZH15p

—
—
e}

16

_65_



SE=506 10-2550425

EH15c
8
— 16
;I—/
8
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