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X = [XOO XOl XO: X03 XlD Xll X12 X13 XZO X.’!l XZZ X23 X30 X31 X32 XSS]T (2)

BbeaA g wge F=T X axn g, o714 Fe owmg A% 9898 dehia, 1= 16x16 W

Gelolth. ololA, 16x1 e A e Fi qe
EA EE 2 2Ad S E Al

=2 274 o] 4x4 BEFOF A SLE

T AFELS Ax4 AF ESA 9 22 2 JAYAE2 wixd = k. A AAd S A, WHEETo]
T8-S 2= HyGT(Hypercube—-Givens Transform)©] NSSTO] HF-AIS 7HAAI7]7] Y&l 9o AHE 3H 52 o
Aol ALgE gl

o) onlMW 4x4 9 8x8 B= 7] BT s 35x391 wE7bsatA B 22k WEkse] o]8rbsdta, ¢7]
A 35 QIER o5 REsd ke W@ AESC Jlgelal, 32 7] QIE# ¢S Rl digh NSST F1
50 7H—’F°]E]r 33 REZ dF RugiE Axte] ®S AER] oA wiEgSs vERd ol Fuh/
ARuk Mg Algse AEHE W AEE, JE o5 Rugiy WHEE AE Yz visgs Yehls
E 39 weh, ggshe Frl/aRu JIER oF R o AAHEr. A o5 W] gl$she 34ET)
T RIEZ dF BE9 A, ¥ AlF E5L 3y /gIzyddA] NSST o]l /o] %o 2tz dx]Hrh

Ztzte] W A Ee] dis], MEEl NSST $RE WA o2 Al2dd s CU @l NSST Qldlzef <3|
g vk, (U #Pd NSST Qe W Ales o5l Zh7he] =zt Ags CUoll tidt vES =
gedua, Aok 93 ojxskrl CU gl NSST e 2=o] ARgHTt. o & 5of, dubd e HW EE D0 EE
o] Ag- 20]aL, A% AEZ ofF HEeo] g 30tk A dolA], CU M NSST <1¥)2== CUol| shutrch we
E-AZ A7 EATE wolw AadH Y. HIE G 0oln AldHEA @on, o= NSST7F CUol 24
4 Fee HEhdT. #E 183 472 W AEERE o= NSST F57F 4894 & vehdn.

ez w= 0|1 |23 |4|5|6|7|8|9|10|11|12|13]|14(15 16

AE 0|12 |3(4|5|6|7|8]|9]|10(11(12|13|14)|15 16

QEZ W= (17|18 (19[20 |21 (22|23 |24 |25|26|27|28|29|30|31(32 33

AE 17118 (19| 20| 21|22 (23|24 |25|26|27|28|29|30 (31|32 33

QIEZ W= (34|35 (36(37|38(39|40|41|42|43 (44|45 |46|47|48|49 50

AE 34 133132|31(30(29|28|27(26|25|24(23(22|21)|20)|19 18

QlE®} W= 51|52 |53|54|55|56|57|58|59|60|61|62|63|64|65]|66| 67(LM)

A= 17|16 |15|14 |13 |12 |11 |10 9 | 8 |7 |6 | 5| 4| 3 | 2 | <(NUL

A eF=vl. CU #l® NSST e1el~7} CUel of
7] ReR I9EE B2 i) AREHA &
LE v-H3-~7] e (BE9 =

al

AR HAA A Eo A, RST(reduced size transform)¥} 7S NSSTe] Wo] o]&¥t}. RSTE= W3l A Z-of% W
2l (transform zero—out scheme)& AR&ghth. A ofof 4], RSTAA], NSSTS] ®igh QId A& QIE=R3 FY 3}V
Al QEF oF m=rF HHAX DCAR7F AT H .

A ool A, 4719 WE MEZL Aguar, zhzre] WE A Ex 3709 RST WS s:10]S ¥38ht}. RST W3k 510]
E2 16x48(FEw 16x64) (£ tF 8 o] =o] E Z£& 7t= W Ag EFo A89) & 16x16(F°] & %
o] 49} FUT W3 Al EF HEE)e AVE M 4 k. ®7] HAYE Y, 16x48(FE 16x64) WIS
2 RST8x8E A I 16x16 W3S RST4x4= FA|HT},

=13 % &= 145 Zb7) 16x64 WS (T §gte] £wpek 23F WSl mmiE gwrdk 221 WX ulg} 64x16
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Hgh) Bl16x48 WH(Es wgho] g 23k WRlA] Eim ok 23k wekqlAol] mel 48x16 W) S ARE-S)
T 27l W mY ZRA(1300) R (1400)9] AES EAF Fzshd, ZEA2(1300)004, 2
A R=R

o SollA, +%3F 12 ®E(1310)¢] HA A2 & of As EF(1313)& 5% F vt
} HE(1312)0] Al EF(1313)0] &2 4 Ak, #£%EF 23 ®MB1312)94, AT EF
A &l

(1313)9] %= Yol Qi 4xd ABEE 4D 64719] A5 64-do] WMEje] ofs) AL 5 23, 64
Aol WEE kA (2)e] Wl 64x16(F, 649] F % 169] wo])o] Wk WA FaAAA 16-do] WEHE AA
5 A, 16-do] WEe] 2A5S AF BH(1313)0 A5 AW 4d ABES Az A AGAT. Anz

Ar E5
ek 221 WE(1312) 9 AAAA AFES oo dAldA A}
g HESS HEAET(1316)0] A3,

, dEZY Yzagdd & A (1324) 5 AAH A EF5(132
3 23k WMF(1322)2 A8 Bol, H5 A bd MBEEF o
5 F3E F Adv. 649 Ags 4xd NBESE B-HE U
Lo A E5(1323) W9 AlFES 9 14 w3H(1320) 2

F98 WESS tan Zo4 419 & 9l
e AR 5

A9 1670 A
A94 % sl J& o} 27 WH(1322)
= Aeldo] Byd A BEL =% 4 ).

o

(2, 48719)) 74%7} Atk S Al
BlaE LR Aﬂ*(1300)9+ vA}o}Tﬂr FARoR NEHEES A-C U9 48719 AlFE 48x16 A7]9) o e W
g gda AgErh. 48169 u 2 wE dPS AMRTo RN WE PF F AMEY F(dE 59, S
7R, A, A B/EE T5)E ASH] s iRy AvlE AAAZ ¢ 9l wEbA AE B34S

5.: flo

1->,

RT(Reduced Transform)(RSTe&}%= A A E)E Nxd WHEES Aoldk T2 W9 R WEo] w=@AZAd 4 9lar,

1714 R/NRN)2 F4 1Afolt},
RST(EE RT) 2 thost 7o RxN 2o}

tn b2 Bz by
oo |t f22 B L2y
RxN — H i

tpr thz tpz - gy

¢

i

o714, wige] RS WS Nab F3he] R/l wlozolth, RTOl widk 9jwist @™ o] euaF wske] A
ER=

= 15av #ad ¢wWek wigke] T2 A422(1501) ¥ AAad 9uek Hge] LA~ (1502)5 ZAIET. TE RxN
o] 1S ZH= RST W3 FHS Ui, TE 1o A% $8S Yeha T NxRe) 298 2t}

RST8x8l A1, 4(1/4 =A7])e] A AA7F Add o vk, A5 5o, 9] 88 Eel7bedhA &2 wgh P4
37191 64x64 thAalel, 16x64 215 FH(direct matrix)o] AH&-4 # ATF. YIYZoA 64x16 GrF3F RST
FLE AHgate] 8x8 HAFH Add el sol(1Ah) WE AFES *M% T At =W RST8x8L W
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& €4+ o
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A min(8, W) Xmin(8, H) 3dd AL},

o

A ool A, RST 1e|=7) 03 43 o, RST= A&HA =tk 2384 @ow, RSI7F 485 ar, RST Qe
& Abgste]l Ade] AEgEnt. A delA, RSTE QIEDZ &efol2 B QIE &Efol~ gap RFofA IERZ (U
(5 5o, JEFG oF E=e AEY R mgd Dol s, z8a Frk 5 F=vp gap 5o ojs)
AgHct. oF Egrt QdoolEHW, Fnp Bl FZufe] ik RST Q¥ A5 HHow Aladygdrt. <l
Zfo]l o] Ag-(o]F EF7t tlzdolgrE 49), 9@ RST Qe a7k Aladelsa Fup 3l 320 & tho
e AbgEth, ISP RErvh MeEls]i= A9 RSTE r]ioo]By] o, RST ol Alddyx o

= .

o ool X, RST APE 47he] W
o

AEzRE dEd 5 da, olF 77t 2je wMaew ofeld gtt.
5 o)
b

A

o= W NEYV} AL&HEAE I} Fo] QJIEZ oF A" = k. 3709 CCLM(cross

component linear model) RE= F U7l EAlE w, W3 AE o] Agld 4= ol I8€Xx] go | W3 A

E e & 15del =AlE #(1550) ¢l whet e 5= dvk. #(1550) 00 YA 2=Ekr] 913k lEl A (dE 5o,
= HslE 7= Qldxel [-14, 8019 WAl AS

IntraPredMode)=, & E°, F7Z JEZ dFo ALEH 3
ATk, QIET o5 REo] of7p &= 16bell =A[Ho] Atk A ool A, FE(1550)° oM 2Etr] 9% Qe
[-14, 83]9] WY T+ A9 A&t HY el A& + AUrt.

% 16aw HEVCOlA AM&H &= oAAQl QIER} oS HFE 9 QIEZ oF REE9 JAIE EAIETH.  HEVC
=, F 3N RIES oF RE(X 12 vAEY BEFola
oM R= 02 HW RE=(XE 16a°lA  Intra_Planar24 2PEE %)
Intra_ DCEA HHH)o|t}, EE 2 X 34+ A F=Eolu

o

=
I RE 1& DC EE(%E 16a°

o =
FolA = 102 F¥ REolal
=

L , 1 , B
262 2 Hrola, BE 2, Bt 18 9 BEE 3Us U4 BEEoY. dY odEoA, JED oF BEE

3709] MPM(most probable mode) % 3270 YUm A B 93] Al2d®Er).

L 16be= A d(eE Eof, WO lA e oAA<Ql JIEL} o

= YA (H JEZ o & =}
ool A, =AZ FHx gl Quart Aad"E o WPNERRe] F&HT. ® 178 Y E=(1710)] 3t 47
o Az #Rle] & =ATT. = 17 =AE delA, Fx 2l 6718 AaWME, S AIWE A A FE
2 4 k. xRl 32 HS5 Y HE AES 29 § Udn. AOWE A 9 FeE AOWE B R E
2RH 7P 7 AZER 47 dgE § . A dEol A, HEVCAlA 9k o], wx] el =z 2kl
(d= 59, I E5(1710)°] AHF F=x 242l 0) "ol QAEF oo AFgET. AF o EoA, VWColA <}
o], e HE (s 59, F= UL 0, 1, % 3)o] AEL dZd ALY

ISP(intra sub-partition) 5 7 ,
7)o wl FFoR e SR 27 wE 479 ABEvEHer BaE 4= g},

T 182 el AHESEAS BF AV dRATIE £ 45 AT dE S0, BF A77F 4xdd W,
ISP 2 Rreld S5 da] ojme £8%= F354 ek, =5 4717 48 E 8dd W, 552 ISP
79 BEoA 2709 METE|doR BSET. 4x8 EE 8x4HU E RE UE BEE A7) gd, E52 4
o] NuntEdog RaHrh. & 19% 7] 4x8 EE 8xdE e £59 AHIBEHEY dF EAgT. &
202 4x8, 8x4 B 4x4 ol9le] AVIE zZte B AEIEAAY vE dF el ZlowA, oE 5o, EF
717 4x8 B 8x4ETh Avk. < ofelld, EE MHIEALS HoE 16719 AEs e 2des SHARG

azn} JEE] 49, ISP 4884 et

o

)
ﬂlloﬁﬁ_Q

AR oA, ZAztel Austeldel s, dade dmdEiy dads A5HE A5E A==
F 9, ool Umbt A%E GeAs 3 guastel Ausede] Wi AA(EE A7 do]
o}

oXx oft

b

40T oo K
ol
it Q@ po o

. ES, Austeldel dmd o A= 58 W, dmbs AEG dF dnsd 445
MBSt dY ATHE ABES B85 5 dvh. mekd, 2zt Ansede ATde AEEe A7
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2 AEIAHA(E)S] d5& AAste o8 7Fed & At ded ZEA2E v ARIHA(E) 5ol

& vkEE = Qv BEE AEIGEHALS A oo 9 JIEZ oS REE Ffdrt. dF dEddA,

ISPl A, Z+7ke] MESEIAS TUEA 7HE 4 e, 1 olfv ®wsk 2 Ao ZHzhe] M B E A

3 MEHeR Far] woltt

YR o 15011’\1 ISP 48 E2 WP H2ES] diRl JIEF oF REEErRF gAEHT. ogjg o|f=E, &

Fo| ISPE AH&-E wl, MPM aEH:L 11 Aoz F284d & Aok, Avrt, ISP7F 54 &5l AMEE o, MPM

E]Z:E—'C— A5 dEdA DO BREE WlAStaL, ISP ¥ E(horizontal partition)(EE 93 £
2 4=z Hgh(vertical partition)(EE 437 £

(horizontal split))ell W3k 3 <QJEZ oF ==
p

= ¥
(vertical split))ell ek =2 QIEZ} oS RESS s etes =42 + v

T 2la WA = 21dE Aold VIV XHE = J2n IMEY 58 =AY, 7Y g2 e Ao
g Ae] AEEe] Aol the-HEY 29=E A9 F 9

22} W32 NSST, RST(E: RT) 58 AHE 4= vk, 23 W3k o= NSST e RST Sldx 58 A
o g ootk A oA, 23} W3 JEaE 2% WI(2x} WIS FRenE AHE)S ﬁ/\]f&ﬂr. 22+ Wgk <l
gla= CU #olA Nadgd 4= vk, o3 Eo], NSST Q1A = RST ulA= CUl thdh CU-aldolA Al
gy, 23 W Juas AR (U9 =-A2 ALEe] Fo & 4= vk, wEhA, =y
= (U9 =A== AFEY 5 2437 S8 (Ud 238 BE TUE F23 5= . A5 AAddA, 22

[e]

e

54 2zt Mg (& B0, RST) AAEANA, dE 59, Fvk & 2 279 Z=2n ES E233= CU U9
ol Ae ARE FolA dd £ Efvt AEE w, U W9 =-A=2 AFES] 71 7k Ee] 23 Wk
e~k Al E=A9 o s AR + k. 2y, 4N B Nxd Fob E59 49, gi&ste =20t
E52 YUV4:2:0 EWolA 2xN/2 & N/2x20|th.  wEhA], RST9F 22 22F Wighe 2w} EFo] H§5% &
o, ABvl EF9 =-AZ AFEY 7 JIEED Q) gt

3 o|SelA, NSST i RSTSL 28 27 WL 1po] tla) <lelo|2H A @t o1& 3P EE WA
27 WML PG oW AVT 5 A,

B AN AEE ANAES AEReE AgHAY goe] £AZ 23E & vk Ed, AAEE A=
d, g 5o A Azl Fol, sht olge] meaA mi st olge] ¥H =) o FAY
ek, A elolA, sht olgel ZEAAE HANA AFE BEFS Al AgHE TEade 49T 5
ek, A% AEA, BEE 45 BE, Y B U 5Y 5+ Ao

2 AW EANA, NS K9] DST-74] tgt HA|dE2 DST-4o] HE&7Hsd 4 dar, MIS $-H.o] DCT-84 ot

o B
AAAEL DCT-49] AL7bsd 4 dry.  mah, B AN S A], NSSTol| tst FxEL Bartssir] gL
[e)

22F gkl ok Ql AdAl] o]l RSTelll= &2

HLS(high-level syntax) 24+ VPS(Video Parameter Set), SPS(Sequence Parameter Set), PPS(Picture

Parameter Set), &€#tol2 3, B dld, BY I&F 3d &S AFE = vk, CIU g CTUedl o3l

ad"E AEgs 2a(5)E JdE =0, |9 AEZta A of_‘é T ATk, delA, CTU @7+ Ho U A7)
kel

oltt. T A7 AW F R/E= wo], e Mo Id9& A + v

Hog, B FH(dE 59, TU, (V)Y Frt 27](Fr AZERE FdE)E du IJ& o, v
| = azv Ay 859 4 k. A dolA, 4:2:09] YUV £

09 U 2715 Zte=g. (U 37+

25 9 279 A= E5& 233 5 9}1 Fup 552

& 32x32 AT MEES Zher. AW TU 22" & ok, HEAS 93

TU &7]= TUe| Fw

AMEZol Hd TU A7]& X

7] 2 CU A7 gE AA S50 azn} *‘E%% ™=

ATt
P

i
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jet)
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il

o

>
ofo
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ea

7

o

o M
oA
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me
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o
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a7l f9el kol 9/EE WAL A4 4 vk oF B, Al W A7 Ao W0 F,
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[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

o g
f 2
PV (Y
oft

Ol
W= g
N

froox e
2 1

!
2

w= iiu} MEZEe i&@cﬂw

AR A EoA, Ho TU Z27& d3g 2/EE gagel A3d 4 a, wepa Ho U 271 Al219%
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AFEH A2=E1(2400)2 QIZF A2~ 7HseE A fulolxE W I AdE viAlE, oxdl CD/DVWD 59 wiA
(2421)E Zt= CD/DVD ROM/RW(2420)& 2233l 3 wfAl, H-=2lo]H (2422), o]F2] 3f= =fo]H Ee &
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[0216]
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Y= AHO|E =gfo]B (2423), Holx B SRy UXAA(EAEA )9k 2 dAA AY] wA], Bt 52
(EAEA] ek 22 553k% ROM/ASIC/PLD 7]uF tiufo]l~E 58 e X938 4= it}

B 7|sRore] T4t V|eAEL w3, dA AR FAle #ste] AbeEE £ "HFEH 57k uiA ")
LA WA, BEIE e O dAF ASES £¥eA e AL olFs|or st

AFE A 2E(2400)& T3 sl ol Bl YEF tigt AdE o) AS T £ Yuk. UEYIAESLS
dE ol ¥4, 4, Fskd = Ut VEHIELS FUiE 24, 39, d=A], A 2 A, AR, A
A-3]&(delay-tolerant) &4 & At}. UHEYJIAEL] A& 24 99 lﬂE"l 5, d7g oy, F4 LAN
5, GSM, 3G, 4G, 5G, LTE <& Z3sle= A2 YEYAES, AolE TV, 94 TV 2 49 vE Ve £ 38}
=TV 4 B B4 39 gAY HEYAE, CANBus= Egé% ek 2 oARY 58 ¥tk EX UEY
JELS At oz (dE& B9, HAFH Al *( 400)9] USB XEEY 72) 54 HE oy XEE & 4
H2E(2449)9 F-2s = 8 UEYA QAo ofHdEHES 87383, U2 AEL dvtygo= ofgd Ad
Hi oupel ZE A|2E WA (dE Eo], PC HIFEH AlEHo R ojgYyl QlHHo| A~ Ees AutEE HIFE AlX
Ho=gol AEe] UEHA A o]2)Re] Fao o] HIFE A 2=8(2400)¢] FZold FFHt. o5 WES
AL F doo AL AHEse], HAFE A|RE(2400)2 UE QEIEI S EAE 4= ). o]#d TAe it
G Al AE(AE 5of, BEEANZE TV, @I dE d&(clE 5o, CANbus ol 54 CANbus tjwpe]2
5), BEE dF 89 24 B 39 tAd HEHIES AHEste o2 HFE AlxgEde] gAY
ATH, M&3 nie} 2 YEJIE 2 YEYA Qe A ZHztd H§] EF TREIZE U ZT2EF A
Eo] AlgdE 4 Ut}

ShAl At FH Qo] YulolAaE ) QIZ-AdAA gt A Yulol2E, E HESA AHHAAES

AIFE A|2=E1(2400) 9] 5101(2440) ) F-2HE 5 At

F0](2440) = &} o] aFe] Fok A S (CPU)(2441), 28l A2 §9(GPU)(2442), B= Z2 33 715 Ao
E o (FPGA)(2443) ] &) Zatg m2ad s A §US, EA gaase ge stmgo] s
(2444) =& x3kst 4= 9t} =

gulo]lxt, #E AL e (ROM)(2445), AW AA2 o 2] (2446), W
5 oH|-ARR A dM 2 Ve stE Edle]lBE, SSDE T 2 ulF U8 AR 2447)9 A, A|=E B
(2448) 5 B3l &2 = Utk A HFH A|2"HENA, A28 H2(2448)= F714<Q CPUE, GPUE SO
ofg g ZheatA shrl A8l sk o] B4 E9a29 FHE Mz Jhed ¢ vk, FH thlol~
S Folo AlxE W Aa(2448)0 AA, e FH HA(2449)8 T FEE 4 . FE M AE 98 o))

9A5L PCI, USB 52 wata,

CPUE(2441), GPUE(2442), FPGAS(2443), @ 7}&7)5(2444) 8, %F3le], A&st AFE =S FAHY
UE 5 YHAES AT 4 k. T AFEH Fi= ROM(2445) T RAM(2446)° A2 4 vt =
A1 ol 7F gk RAM(2446)° A= 4 & WHH, T dlojEE, odE B, UF U8 AFA(2447)00
AdE = Ak, WEY fulolas 5 ol Ao g uE A A AMES skt o] CPU(2441),
GPU(2442), th-&3 A& (2447), ROM(2445), RAM(2446) 53 DAe}A o= & &= A W2 AH&S
3l 7hssA 2 ¢ .

AFH ks AL d9E B U EATE S0 AT 9 258 20 A £ A o
AR AT ZeE B ANREY B4 A ¥ AAsm FHE AEYD £ AL, == olE] AF
6 amEslol A% Hobel AGA5AA B LA An ol gb E7 AU F At

Agel  ohEl  AmA,  oblEAE 2 [FE  AZWA00), 2 FAHOR  m:ol(2440)E

ZRZAA(E)(CPUE, GPUE, FPGA, 7H571E 55 X35H7F alvt o]kl 3 (tangible) FFE #57Fs vl
Aol FHE AZEAE APss AnEA 7|5AAS AT & drk. oy d HFE A5/ viAle Yol
e vk ZE AREA-dA 2 Thed dE&" A oftl, Fol-uly- tl&%F AA(2447) HEE
ROM(2445) ¥} %% H A A o] ARl 50](2440)¢] 57 Adaet dAdd wiAd = Aok, 2 JHAIUES]
thg ArdES TAse AXZESO7E 1eg vulo]aEd AEa 510](2440)0] o3 AAE 5 vt
AFH d=7bs Uﬁzﬂ 574 daod wet st o] wEe] tule]s HE HE XA S vt AXES)]

E F0)(2440) ® FAFH R 1 WYY ZTEAAME(CPU, GPU, FPGA 55 X3sh) = 3lolF, RAM(2446)°] A
e doly 7xRES Aostes A B AXESofd o3 Aojy ZaAxEd wet o]#g HolE FRES T
Aol AL Tdste], B WA AuE 54 ZRAAE T 5A Z2A
g 4 k. e FUbete] EE dijtez A, AFE AlAFE 2 g aAd
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ZRAsEY 54 PRES AP A8 2TE] dald ®E a8 @ S48 5 A, Az Hug
oelgs A e wHoR FHR RA(AE Fol: %rl(2444)9 ARRA N5HE AT & Aok, &
mEgeld] i FxE, AU 4, 2AL TPE 5 dx, 1 wdE sbssc. @R a5k oA
W FEE, 48 A9, APL AF RTEOIE APt A=(AAD BY HR0), TE YL A
2HE FANE AR, Bt P REE TFE 5 A B ANGES o] % RTEd ] geje] 4
ERES A Sy

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,

PUs: Prediction Units

CTUs: Coding Tree Units

CTBs: Coding Tree Blocks

PBs: 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
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USB: Universal Serial Bus

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

IC: Integrated Circuit

CU: Coding Unit

2 iAol o] dAAQd AAdES AYsIAXNE, 2 A UEe] WY ud Fhe WAE, X3E, 4
st i #5EE0] EAgT. uEA, B Vel B4 eEAES, HE B HAA WAHo R o
A AY A ERE FgATH, 2 AL d8ES FE weba A9 g 2 He el A=, o
o] Al2~"E ] WHES AET F S Aoete Ho] UdAHE Folt).

4x4 M3k

{64, €4, 64, 64}
{83, 36,-36,-83}
{64, -64,-64, 64}
{36,-83, 83,-36}

8x8 W3t

{64, €4, 64, 64, 64, €4, 64, 64}
{89, 75, 50, 18,-18;-50,-75,-89}
{83, 36,-3€,-83,-83,-36, 36, B3}
{75,-18,-8%,-50, 50, 89, 18,-75}
{64,-64,-64, 64, 64,—-64,—-64, 64}
{50,-89, 18, 75,-75,-18, 89,-50%
{36,—83; B83,-36,—36, 83,-83, 36}
{18B,=50; 75;-89; 89;-715; :50,=-18%

16x16 W3+

{64 64 €4 64 ©4 €64 €64 64 64 ©4 64 64 64 €64 ©4 B4}
90 87 80 70 57 43 25 O =0-—25-43-57-70-80-87-90}
{89 775 50 18-18-50-175=89-89-75-50-18 18 50 75 89}
{87 57 9-43-80-90-70-25 25 70 90 B8O 43 -9-57-87}
{83 36—36-83-83-36 36 83 83 36—36—-83-83-36 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=5{0=89-18 75}
{70-43-877 9 90 25-80=57 57 80-=25-90 =5 87 4370}
{64-¢64-64 €4 ©4-64-64 €4 64-64-64 €4 €64-64-¢64 €4}
{571=80=-25 90 =9-87 43 F0=70-43 87 9=00 25 BO=57}
{50-89 18 75-75-18 8%-50-50 89-18B-75 75 18-89 50}
{43-90 57 25-87 70 9-80 80 —-9-70 8B7-25-57 90-43}
{36-83 83-36-36 83—83 36 36-83 83-36-36 83-83 36}
{25-70 50-80 43 9-57 87-87 57 -5-43 80-90 70-25}
{18—-50 75—-8%9 89-75 50-18-18 50-75 89-8%9 75-50 18}
4 925 43-57 70-80 B7-90 90-87 B0-70 57-43 25 -9}
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[0263] 32x32 W3}

{64 64 64 £4 64 64 64 64 £4 64 €4 G4 €4 £4 €4 64 €1 64 ©4 €4 €4 B4 64 €7 64 €4 64 64 €4 64 €4 €4}
{20 50 BB B5 82 78 73 67 €1 54 4¢ 38'31 22 13 4 -4-13-22-31-3B-46-54-€1-€7-73-78-82-85-8B8-50-50}
{90:87°80 T0°57 43'25 9 -5-25-43-57-70 —-87-90-90-87-B0—70-57-43-25 -9 '9 2543 57 70 80 87 S0}
{80.82 &7 4€ 22 —4-31-54-73-B5-20-88-78-€1-38-13 13 38 &1 78 8% 20 B85 73 5% 31 4-22-4€-%7-52-30}
{8975 50 18-18-50-75-85-85-75-50-18 18 £0 7585 85 75 50 18-18-50-75-85-85-75-50-18 18 50 7583}
{88 67 31-13-54-82-90-T8-46 —4 3B 73 50. B85 6l 22-22-61-B5-30-73-3B 4 46 78 90 B2 54 13-31-€7-6B}
{87 57 9-43-80-%0-70-25 25: 70 30 B0 43 -5-57-67-87-57 -9 43 80 50 70 25-25-70-80-80-43 2 57 BT}
{85 46-12—€7-90-73-22 28 B2 82 54 -4-€1-50-78-31 31 78 S0 €1 4-54-08B-82-38 22 73 S0 €7 13-46-85]
{83 36-36-B83-83-3€ 36 B3 83 36 36-63-83-36 36 83 B3 36-3€-93-83-3€ 3€ B3 B3 36-36-83-B3-3¢€ 3€ B3}
{82 22-54-50-€1 13 78 Bb5 31-46-90-67 4 73 B8 38-38-68-72 —4 €7 90 4€-31-85-78-13 €l 50 54-322-82]
{80° 5-T0-B7-25 57 ‘890 43-43-50-57 2587 70 —-9-80-80 -9 70 87 25-57-50-42 43 S0 57-25-B7-70 'S5 BO}
{78 —4-B2-73 13 B85 €7-22-88-61 31 30 54-35-90-4€ 46 90 38-54-50-31 €1 B85 22-€7-B5-13 73 &2 4-7B}
{75-18-g9-50- 50 85 18-75-75 18 B89 50-50-89-18 75 75-18-89-50'50 B9 18=75-75 1B 89 50-50-85-18 75}
{73-31-90-322 78 €7-38-50-13 82 El-46-88 -4 B5 54-54-85 4 B8 48-E1-82 13 50 3B8-€7-78 2290 31-73]
{70-43-87 950 25-80-57 §7 80-25-50 —% 87 43-70-70 43 87 —5-90-25 B0 §7-57-B0 25 90 S5-87-43 70}
{€7-54-78 38 B5-22-90 4 90 13-B8-31 B2 46-73-€l €L T3-46-82 31 BB-13-50 -4 90228538 78 54-€7]
{€4-6d-564 &4 €4-64-61 €4 £4-64-€d €4 E4-54-64 €4 €4-64-€4 €4 ©4-E4-64 €1 B4-€4-Ed 64 ©d-Ed-€d B4}
{61-73-46 82 31-88-13 50 -4-850.22 55-35-78 D4 €7-€7-54. 78 38-85-22 50 4-30 13 BE-31-82. 4% 73-€l}
{57-80-25 50--5-87 43 To-70-43 B7 S-50::25 BO-57-57 80 25-50- 9 B7-43-70 70 43-87 —-% 50-25-830 67}
{54-85 —4 88-46—€1. 82 13-30 35 €7-78-22 S0-31-73 73 31-50 22 76-€7-38 S0-13-B2 €1 46-88 4 85-54}
{50-85 18 75-75=18 B5-50-50 B5-18-75 75 18-85 50 50-83 18 75-75-18 BS-50-50 85-18-75 75 18-289 50}
{4€-90 38 54-90 31 €I-B8 22 €7-B5 13 73-B2 4 78-78 —4 B2-73-13 B5—€7-22 B8-€1-31 90-54-28 S0-4€}
{43-50 57 3587 70 S-80 BO —5-70 87-235-67 S0-43-43 90-57-35 B87-70 -% 80-80 95 70-87 25 57-50 431}
{38-88 73 —4-€7 90-46-31 B85-78 13 61-50° 54 22-82 82-23-54 S0-€1-13 VB-85 31 4€-90 c7- 4-73 288-3B}
{36-83 B3-36-36 B3-83 Z€ 3&-8B3 B3-36-3€ B3-B3 3¢ 36-B3 B3-3&-3¢ B3B3 3€ 3c-B3 B83-36-3€ £3-33 36}
{31-78 90-€1 4 54-88 B2-38-22 73-50 &7-13-46 B5—65 46 13-6€7 50-73 22 36-B2 88-54 —¢ €1-50 78-31}
{25-70'00-80:43 9-57 B7-87 57 —5-43 B80-50 70-26-35 7050 80-43 —9 57-87 87-57 & 43-80 90-70.25}
{22-€1 B5-50 73-38 —4' 46-78 B0-82 54-13-3]1 €7-BB BS-E7 31 13-54 B2-50 78-4c 4 3B8-73 90-B5 €1-22}
{18-50 T5—89 B9—75 50-18-18 50-75 85-8% 75-50 18 18-50 75-89 85-75 50-18-18 50-75 89-B% 75-50 13}
{13-3E 61-78 8890 B5-73 54-31 '4 22-4¢ €7-B2 90-50 B2-€7 46-22 —4 FI-54 73-85 50-88 F8-61 38-13]
{ 525 43-57 70-80 B7-50 50-B7 BO-70 57-43 25 -5 -5 25-43 57-70 B0—87 S0-50 B7-B0 70-57:43-25 5}

[0264] { 4-13 -22—31 38-4€ 54-€l €7-73 78-82 85-88 S50-50 90-30 88-85 B2-T78 T73-€7 £1-54 4€6-35 3122 13 4}

[0265] 2= 11

[0266] 64-A1 % DCT-2 =

[0267] (

[0268] { 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, 4aa, 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 Jr

[0269] { bf, bg, bh, bi, bj, bk, bl, bm, bn, bo, bp, bg, br, bs, bt, bu, bv, bw, bx, by,
bz, «ca, c¢b, cc, cd, ce, cf, cg, ch, ci, <¢j, ck, -ck, -cj, -ci, —-ch, -cg, -cf, —ce, -cd,
-cc, -cb, -ca, -bz, -by, -bx, -bw, -bv, -bu, -bt, -bs, -br, -bq, -bp, -bo, -bn, -bm, -bl, -bk, -bj,
-bi, -bh, -bg, -bf }

[0270] { 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 )

[0271] { 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, -c¢j, «c¢j, cg, cd, ca, bx, bu, br, bo,
bl, bi, bf, bh, bk, bn, bqg, bt, bw, bz, cc, cf, ci, -ck, —ch, -ce, -cb, -by, -bv, -bs,
-bp, -bm, -bj, -bg }

[0272] { 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}

[0273] { bh, bm, br, bw, cb, cg, -ck, -cf, -ca, -bv, -bg, -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, -c¢j, ch, c¢c, bx, bs, bn, bi, bg, bl, bq, bv, ca, cf, ck, —cg, -cb,
-bw, -br, -bm, -bh }

[0274] { 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,
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[0276]
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[0278]
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[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]
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az, aw, at, aq }

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

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

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

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

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

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

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

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

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

{ ab, ac, -ac, -ab, -ab, -ac, ac, ab, ab, ac, -ac, -ab, -ab, -ac, ac, ab,
-ab, -ac, ac, ab, ab, ac, -ac, —-ab, -ab, -ac, ac, ab, ab, ac, -ac, -ab,
ab, ac, -ac, -ab, -ab, -ac, ac, ab, ab, ac, -ac, —-ab, —ab, -ac, ac, ab,
-ab, -ac, ac, ab }

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

bj, ca, —ce, ~bn }

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

ad,
—ag,
-ad,

bz,
—bn,
bi,

-be,
ay,
-au,

~bp,
bw,
bx,

-ai,
-aj,

-an,

—ch,
—cf,

-cj,

bb,
ap,
ba,

bn,
—ch,
-bu,

ab,
-ab,
ab,

cd,

by,
-bf,

-ba,

bk, bg,
bl, bs,
bx, ce,
ae, af,
-af, -ae,
-ae, —af,
ci, —ce,
-bw, -—cf,
bk, bt,
-ax, -as,
at, ap,
—ap, -at,
-bf, -hq,
ch, -cd,
bm, bi,
-al, -ao,
-ah, -ak,
-ak, -ah,
ch, bu,
cd, bq,
bz, bm,
au, aq,
av, bc,
-bc, -av,
bl, ca,
-bs, -bg,
-cj, bx,
ac, —ac,
-ac, ac,
ac, -ac,
—-ch, -bk,
bh, bt,
-bw, ci,
-ar, -av,

bn,
bz,
-ck,

ag,
-ad,
—ag,

-bv,
ch,

ce,

-aq,
au,

-ay,

—ch,
-bs,
bt,

am,
-an,

-aj,

bh,

bg,
bk,

ax,
-ba,
—ap,

-cg,
-bv,
bi,

-ab,
ab,
-ab,

~bq,
ck,
br,

—be,



aw, —be, —av, -ar, -ba,

ch, -bv, -bh, -ca,

-cd, -bk, -bs,
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ay, —bc, -at, -at, -bc, ay, ap, ax, -bd, -

ar, av, be, —-aw, —aq, —az, bb, as,

-bq, -bm, -cf, bx, bf, by, -ce, -bl, -br, -ck,

-bu, -bi, -cb, c¢b, bi, bu, —ci, -bp, -

ce, by, -bf, -bx, «cf, bm, bg, cj, -bt, -bj, -cc,

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

ao, —ak, -ai, -an,

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

ak, —ao, -aj, -

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

ci, -bs, -bm, -ch, bt, bl, cg, -bu, -bk, -cf,

cc, ~by, -bg, -
bw, -ce, -bj, -bv,
bq, —-ck, -bp }

bz, bf, «ca, -ca, -bf, -bz, cb, bg,

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

aw, -bc, -ar, -ax, bb, aq, ay, -ba, -ap, -az, az,

au, —be, -at, -av,

at, be, -au, —au, be, at, av, -bd, -

az, —az, —ap, —ba, ay, aq, bb, -ax, -ar, -bc,

-bb, -aq, -ay,

-ci, -bl, -bv,

-by, -bi, —cf, bt, bn, ck, -bo, -bs, cg, bj,
-ce, —-bh, -bz, bz, bh, ce, -bu, -bm, -
bs, bo, -ck, -bn, -bt, «c¢f, bi, by, -ca, -bg,

ae, —ag, —ad, -—af,

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

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

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

br, -cf, -bg, -cc, bo, —-ci, -bj, -bz,
ce, -bs, -bq,

bs, -ce, -bf, -cd,

-bb, -ap, -bc,

be, —as, -ay,

bs, -cc, -bi, -cj,
ca, —bu, -bq,
cb, -bt, -br,

ak, -am, -ai,
j al, -al, -aj,

aj, —an, -ah, -ao, am, -ak, -ak,

{ bt, -bz, -bn,

ck, -bi, -ce,

cb, -br, -bv,

bx, bl, ¢k, -bm, -bw, ca, bi, ch, -bp,
cj, bk, by, -by, -bk, -cj, bn, bv, -
bp, -ch, -bi, -ca, bw, bm, -ck, -bl, -bx, bz, bj,

at, ax, -az, —ar, -be, as, ay, -ay,
ap, bb, -av, -av, bb, ap, bc, —au, -

as, —be, -ar, -az, ax, at, -bd, -aq, -ba,

bf, cg, -bo, -bw, by, bm, —ci, -bh,
ch, -bn, -bx, bx, bn, -ch, -bg, -ce,
—-bm, -by, bw, bo, -cg, -bf, -cf, bp,

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

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

by, -bu, -bs, ca, bm, -cg, -bg, -cj,

-cc, bq, bw, -bw, -bq, cc, bk, —ci, -

cg, ~bm, -ca, bs, bu, -by, -bo, ce,
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[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

—-cf, bn, bz, -bt }

{ aw, -ay, -au,

bb, ar, -bd, -ap, -
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as, -bc, -aq, be, ap, bd, -ar, -bb, at, az, -av, -ax, ax, av, —az, —at,

aq, bc, -as, -ba, au, ay, -aw, -aw, ay, au, —ba, —as, bc, aqg, -—be,

-ap, —-bd, ar, bb, -at, -az, av, ax, -ax, -av, az, at, -bb, -ar, bd, ap, be, -aq, -bc, as,

ba, -au, —ay, aw )
{ bu, -bw, -bs,

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

-by, bs, bw, -bu }

{ aa, -aa, -aa,
aa, —aa, —aa, aa,
aa, —aa, —aa, aa,

aa, —aa, —aa, aa J

{ bv, -bt, -bx,

bq, -ca, -bo, c¢c, bm, -ce, -bk, cg, bi, -ci, -bg, ck, bf, cj, -bh, —ch,
cb, -bp, -bz, br, bx, -bt, -bv, bv, bt, -bx, -br, bz, bp, —cb, -bn,
bh, -cj, -bf, -ck, bg, ci, -bi, -cg, bk, ce, -bm, -cc, bo, ca, -bq,

aa, —aa, —da, 4aa, 4aa, —aa, —aa, 4daa, 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, —aa, —aa, aa, aa, —aa, —aa, aa,

bz, -bp, -cb, bn, cd, -bl, -cf, bj, ch, -bh, -cj, bf, -ck, -bg, ci, bi,

-cg, bk, <ce, bm, -cc, -bo, <ca, bq, -by, -bs, bw, bu, -bu, -bw, bs, by, -bq, —-ca, bo, cc,
-bm, -ce, bk, c¢g, -bi, —ci, bg, ck, -bf, «¢j, bh, -ch, -bj, cf, bl, -cd, -bn, cb, bp, -bz,

-br, bx, bt, -bv }

{ ax, -av, -az,

bb, -ar, -bd, ap, -be, -aq, bc, as, -ba, —au, ay, aw, -aw, -ay, au, ba,

-as, -bc, aq, be, -ap, bd, ar, -bb, -at, az, av, -ax, —ax, av, az, -at, -bb, ar, bd, -ap,

be, aq, -bc, -as,

at, —az, -av, ax J

{ bw, -bq, —cc,

au, -ay, —aw, aw, ay, —au, —ba, as, bc, -aq, -be, ap, -bd, -ar, bb,

ci, -bf, c¢h, bl, -cb, -br, bv, bx, -bp, -cd, bj, cj, -bg, cg, bm, —ca,

-bs, bu, by, -bo, -ce, bi, ¢k, -bh, cf, bn, -bz, -bt, bt, bz, -bn, -cf, bh, -ck, -bi, ce,

bo, -by, -bu, bs,

-bk, cc, bq, -bw }

{ al, -aj, -an,

ao, ai, —am, -ak,

ca, -bm, -cg, bg, -cj, -bj, «cd, bp, -bx, -bv, br, cb, -bl, -ch, bf, -ci,

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

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

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

ah, -an, -aj, al }
{ bx, -bn, —ch,

bo, cg, -bf, cf,
-cf, bf, -cg, -bo,

-bg, ch, bn, -bx }

{ ay, -as, -be,

-ce, -bq, bu, ca, -bk, -ck, bj, —-cb, -bt, br, cd, -bh, ci, bm, -by, -bw,
bp, -bv, -bz, bl, «¢j, -bi, cc, bs, -bs, -cc, bi, —cj, -bl, bz, bv, -bp,
bw, by, -bm, -ci, bh, -cd, -br, bt, cb, -bj, ck, bk, -ca, -bu, bag, ce,

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

au, —aw, —-ba, aq, -bd, -at, ax, az, -ar, be, as, —ay, —ay, as, be, -ar, az, ax, —at, -bd,

aq, —ba, —aw, au,
ar, —be, -as, ay

{ by, -bk, cj,

{ af, -ad, ag,

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

-bv, -cb, bh, -cg, -bq, bs, ce, -bf, cd, bt, -bp, —ch, bi, -ca, ~bw, bm,
ck, -bl, bx, bz, -bj,
-bz, -bx, bl, —ck, -bm,
-bn, -cj, bk, -by }

ci, bo, -bu, -cc, bg, -cf, -br, br, cf, -bg, c¢c, bu, -bo, -ci, bj,
bw, ca, -bi, <ch, bp, -bt, -cd, bf, -ce, -bs, bg, cg, -bh, <cb, bv,

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

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

-af, ad, -ag, -ae,
ae, ag, —ad, af }

{ bz, -bh, ce,

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

-bm, c¢j, bp, -br, -ch, bk, -bw, -cc, bf, —cb, -bx, bj, -cg, -bs, bo, ck,
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[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

—bn,
bi,
-bu,
{
-bd,
-bc,
ay,

{
bt,
-bs,
-cb,

ai,
aj,

an,

cf,
cj,

-ci,

-ax,
-as,
-be,

-bi,
bv,
cg,

—ac,
ac,

—ac,

by,
-bf,
bz,

ap,
ba,

-ax,

{
ca,
bw,
bs,

{
—am,

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

-bk, bo, —cd }

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

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

ce, —br, bf, -bs, cf, cd, -bq, bg, -bt, cg, cc, -bp, bh, -bu, ch, c¢b, -bo, bi, -bv, ci,

~bn, bj, -bw, <c¢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,
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[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

{ cf, -bu,

ah, -ak, an }

br, -cc, -ci,

cc, —br, bg, -bho,

-bj, bu, —cf }

bc, -ax, as, -aq,

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

bj, -bl,

bz, —ck, -ca,

ax, —bc, -bc,
aw, —bb, -hd,
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-bq, bf, -bp, ca, ck, -bz, bo,
bv, -cg, -ce, bt, -bi, bm, -bx,
by, -bn, bh, -bs, cd, ch, -bw,

-bb, aw, -ar, ar, —aw, bb, bhd,

-as, aq, —av, ba, be, -az,
ap, —au, az, —be, -ba, av,

cg, -bx, bo, -bf, bn, -bw, cf, ch, -by, bp, -bg, bm, -bv, ce, ci, -bz, bqg, -bh, bl, -bu,

cj, —-ca, br, -bi,

ca, —c¢j, —cd,
-bo, bx, —cg }

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

ae, —af, ag }

ch, -ca, bt, —bm,

-bo, bh, -bj,
-bh, bo, -bv,
-bt, ca, —ch }

bd, -ba, ax, -au,
—-bc, -be, bb, -ay,

bb, -be, -bc,
ax, —ba, bd }

{ ci, —cd, by, -bt,
bq, -bv, ca, -cf,
bv, -bgq, bl, -bg,
bt, -by, «cd, -ci }

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

am, —an, ao }

{cj, —cg, cd, —ca,
ck, -ch, ce, -cb,

ch, -ck, -ci,
-cd, cg, —cj }

be, -bd, bc, -bb,

-au, av, -—aw,
av, —au, at,
bc, -bd, be }

ck, -cj, ci, —ch,

-bp, bo, -bn,
~bo, bp, -bq,
-ci, c¢j, —ck }

bz, -ci, -ce,

cc, —cj, —cf,

ba, -bd, -bd,

bd, -be, -be,

cb, -ck, -cc, bt, -bk, bi,

bg, -bp, by, -ch, -cf, bw, -bn,

ae, —af, ag, ag, —af, ae, -ad,

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

bg, -bk, br, -by, cf, c¢j, -cc,
bp, -bw, cd, -ck, -ce, bx, -bq,
cb, -ci, -cg, bz, -bs, bl, -bf,

aw, —at, aq, —aq, at, —aw, az,
ba, -ax, au, -ar, ap, -as, av,

be, -bb, ay, -av, as, -ap, ar,

ch, -cc, bx, -bs, bn, -bi, bg,

br, -bw, c¢b, -cg, -ck, cf,
bu, -bp, bk, -bf, bj, -bo,

—-am, an, —ao, —ao, an, —am, al,

am, -al, ak, -aj, ai, -ah,
-ai, ah, -ah, ai, -aj, ak,

, baq, -bt, bw, -bz, cc, -cf,
-bm, bp, -bs, bv, -by, cb,
bi, -bl, bo, -br, bu, -bx,

, agq, —ap, ap, —aq, ar, -as,
-bc, bb, -ba, az, -ay, ax,

-av, aw, —ax, ay, -az, ba,

by, -bx, bw, -bv, bu, -bt, bs, -br,

bh, -bi, bj, -bk, bl, -bm,

cb, —-cc, cd, -ce, cf, -cg,



[0332]
[0333]

[0334]

[0335]

[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]
[0352]
[0353]
[0354]
[0355]
[0356]
[0357]
[0358]
[0359]
[0360]
[0361]
[0362]
[0363]

[0364]
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}
o714,

{ 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}
15 111

4-21 % DST-7

o714 {a, b, ¢, d} = {29, 55, 74, 84}

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

16-A1 8 DST-7

{a, b, ¢, d, e, f, g, h, i, j, k, 1, m, n, o, p,}
{e¢, £, i, 1, o, o, 1, i, f, ¢, 0, —c, -f, =i, -1, -o0,}
{e, j, o, mi h, ¢, -b, -g, -1, -p, -k, -f, -a, d, i, n,}
{g, n, I, e, -b, =i, -p, =j, =¢, d, k, o, h, a, -f, -m,}
{i, o, £, -, -1, -1, <, f, o, i, O, -i, -0, -f, ¢, 1,}

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

[0370] o714 {a, b, ¢, d, e, £, g, h, i, j, k, I, m, n, o, p} =19, 17, 25, 33, 41, 49, 56, 62, 66, 72, 77,

81, 83, 87, 89, 90}
[0371] 32-A]% DST-7
[0372] {a b, ¢, d, e, f, g h, i, j, k, I, m, n, o, p, q, r, s, t, u, Vv, W, X, V,

z, A, B, 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, -],
-m, -p, -s, -v, -y, -B, -E,}

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

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

[0376] {i, r, A, C, t, k, b, -g, -p, v, E, -v, -m, -d, e, n, w, F, x, o, f, -c, -1, -u, -D,
-z, -q, -h, a, j, s, B,}

[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, z, z, my O, -m, -z, -z, -m, O, m, 2z, 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,

0, o, D, t, e, -i, -y,}

[0380] {q, E, n, ¢, -t, -B, -k, f, w, vy, h, -i, -z, -v, =e, 1, C, s, b, -o, -F, -p, a, r, D,
m, -d, -u, -A, -j, g, Xx,}

[0381] {s, A, h, %k, D, -p, ¢, v, x, e, -n, -F, -m, f, y, u, b, -q, -C, =3, i, B, r, -a, -t,

[0382] {u, w, b, -s, -y, d, q, A, f, -0, C, -h, m, E, j, -k, -F, -1, i, D, n, -g, -B, -p, e,

[0383] {w, s, -d, -A, o, h, E, k, -1, -D, -¢g, p, 2z, ¢, -t, -v, a, x, r, e, -B, -n, i, F, j,

[0384] {y, o, -j, D, e, t, t, -e, D, -j, o, v, 0, -y, -0, j, D, e, -t,-t, e, D, j, -0, -y,

[0385] {4A, %k, -p, v, e, F, f, -u, -.q, j, B, a, -z, -1, o, w,d, -E, =g, t, r, =i, -C, -b, v,

[0386] {C, g, -v, n, o, u, -h, -B, a, D, f, -w, -m, p, t, -i, A, b, E, e, x, -1, q, s, -j,

[0387] {E, ¢ -B, -f, y, i, -v, -1, s, o, -p, -r, m, u, —j, x, g, A, -d, -D, a, F, b, -C, -e,
z, , -w, -k, t, n, —q,}t
[0388] {F, -a, -E, b, D, -¢, C, d, B, -e, -A, f, 2z, -g, -y, h, x, -i, -w, j, v, %k, -u, 1, t,



[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

-z, F,

{d,

{b,

1714
b= {4,
85, 86,

4-A) 3

1714

8-+

-t, D, -y, o, —e, —e, o, -y, D, -t,

-h, 1, -p, t, x, B, -F, C, -y, wu,

-d, f, -h, j, -1, n, -p, r, -t, v,

{a, b, ¢, d, e, f, g, h, i, j, k 1, m
9, 13, 17, 21, 26, 30, 34, 38, 42, 45,
88, 88, 89, 90, 90}

DCT-8
b, ¢, d,}
0, -b, -b,}
-b, -d, a,}
-b, a, -c,}

{a, b, ¢, d} = {84,74,55,29}

DCT-8:

-m, -m, z, 0, -z, m,

-x, z, -B, D, -F, E,

n, o, p, q, r, s, t,u,
50, 53, 56, 60, 63, 66,

_39_
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-t, o, o,
p, 1, -y,
m, -z, O,

-w, —a, vy,

-f, B, -o,
D, -5, -J,

-a, —q, D,

-B, u, -e,
h, f, -t,
u, -F, t,

-0, e, e,

-n, v, D,
v, 7b, J,
g, k, o,

-C, A, -y,

v, w, X, ¥,
68, 72, 74,

-t, -i, v,
-c, E, -f,
z, -m, -m,
-p, ~h, F,
-g, C, -n,
D, -o, -e,
-1, -f, x,
-k, A, -v,
E, -q, c,
-h, -d, bp,
-0, vy, D,
A, -s, Kk,
-d, -b, h,
-s, W, —A,
w, —u, s,

z, A, B, C,
77, 78, 80,

e, D,
-V, o,
z, 0,
-1, 0,
-h, D,
y, ~t,
-w, e,
f, 1,
k, -y,
B, v,
t, -1,
-Cc, —€,
-n, t,
E, -D,
-q, o,
D, E, F
82, 84,
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[0412] {a, b, ¢, d, e, f, g h}

[0413] {b, e, h, -g, -d, -a, —c, -f,}

[0414] {c, h, -e, -a, -f, g, b, d,}

[0415] {d, -g, —a, -h, ¢, e, -f, -b,}

[0416] {e -d, -f, ¢, g, -b, -h, a,}

[0417] {f, -a, g e, -b, h, d, ¢}

[0418] {g, -c, b, -f, -h, d, -a, e,}

[0419] {h, -f, d, -b, a, —c, e, -g,}

[0420] o714 {a, b, ¢, d, e, f, g, h} = {86,85,78,71,60,46,32,17}

[0421] 16-#14 DCT-8

[0422] {a, b, ¢, d, e, f, g h, i, j, k, 1, m, n, o, p,}

[0423] {b, e, h, k, n, 0, -n, %k, -h, -e, -b, -b, -e, -h, -k, -n,}

[0424] {c¢, h, m -p, k, -f, -a, e, =j, -0, n, i, d, b, g, 1,}

[0425] {d, k, -p, =i, -b, -f, -m, n, g, a, h, o, -1, -e, —c, -j,}

[0426] {e n, %k, b, -h, 0, h, b, k, -n, -e, =e, -n, k, b, h,}

[0427] {t, o, -f, -f, o, f, £, 0, -f, -f, 0, f, f, 0, -f, -f,}

[0428] {g, -n, -a, -m, h, f, -0, -b, -1, i, e, -p, —¢, k, i, d,}

[0429] {h, -k, -e, n, b, 0, -b, -n, e, k, -h, -h, k, e, -n, -b,}

[0430] {i, -h, -j, g %k, -f, -1, e, m, -d, -n, ¢, o, b, -p, a,’}

[0431] {ij, -e, o, a, -n, -f, i, k, -d, -p, b, -m, -g, h, I, —c,}

[0432] {k, -b, n, h, -e, 0, e, -h, -n, b, -k, -k, b, -n, -h, e,}

[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] o714 {a, b, ¢, d, e, f, g h, i, i, 'k, 1, m, n, o, p} =
{90,89,87,83,81,77,72,66,62,56,49,41,33,25,17,9}

[0439] 32-#1% DCT-8

[0440] {a, b, ¢, d, e, f, g, h, i, j, k, 1, m, n, o, p, q r, s, t, u, v, W, X, V,

z, A, B, C, D, E, F,}

[0441] {b, e, h, k, n, q, t, w, 2z, C, F, -E, -B, -y, -v, -s, -p, -m, -j, -g, -d, -a, —¢, -f, -i,

[0442] {¢, h, m, r, w, B, 0, -B, -w, -r, -m, -h, -¢, -¢, -h, -m, -r, -w, -B, 0, B, w, r, m, h,
c, ¢ 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,
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[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

ZIHSd 10-2025-0016488

-C, -t, &, -b, -h, -q, -z,

%k, -g, x, vy, h, j, A

D, -g, -4, z, ¢, u, -v,

E, -g, v, p, m, -y, d,



[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

{z -1, ¢, -, E, u -g, h, -v,
a, -n, B, x, -j, e, -s,}

{A -0, ¢, -j, v, F, -t, h, -e,
-n, z, B, -p, d, -i, u,}

{B, -r, h, ¢, m, -w, 0, w, -m,
B, B, -r, h, -¢, m, -w,}

{C, -u, m, -e, d, -1, t, -B, -D,
X, -p, h, -a, i, —q, v,}

{D, x, r, -1, f, -a, g, -m, s,
-j, d, ¢, i, -o, u, -A,}

{E, -A, w, -s, o, %k, g, -c, b,

e, =i, m, -q, u, -y, C}

{F, -D, B, -z, x, -v, t, -r, bp,

-s, u, -w, vy, A, C, -E,}

o714 {a, b, ¢, d, e, f, g, h, i, j

ZIHSd 10-2025-0016488

D, p, b, m, A -y, k, d, r, -F, -t, £, -i, w, C, -o,

-y, E, C, -w, a k, e, -b, h, n, t, -z, F, B, -v, p,

k, I, m,n, o, p, q, r, s, t,u v, w x,v, 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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transform_unit( x0, y0, tbWidth, tbHeight, treeType ) { ke
if( treeType == SINGLE _TREE || treeType == DUAL _TREE LUMA )
tu_cbf _luma[ x0 [ yO ] ae(v)
if( treeType == SINGLE TREE || treeType ==DUAL TREE CHROMA ) {
tu_cbf_cb[ x0 ][ yO ] ae(v)
tu_cbf_cr[ x0 ][ yO0 ] ae(v)
}
i
(( ( CuPredMode[ x0 ][ y0 ] = = MODE INTRA ) && sps mis intra enabled flag ) | |
( ( CuPredMode[ x0 ][ y0 ] = = MODE INTER) && sps mits inter enabled flag ) )
&& tu cbf lumaf x0 [[ Y0 ] && treelype ! = DUAL TREE CHROMA
&& (thWidth <= 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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residual coding( x0, y0, log2TbWidth, log2TbHeight, cIdx ) { Aed

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)

=103
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2 10a9)] o]ojA]

if( dep quant enabled flag) {

QState = startQStateSb

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

xC = ( xS << log2SbSize ) +
DiagScanOrder|[ log2SbSize ][ 10g2SbSize [[n ][ 0 ]

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

if( sig_coeff flag[ xC ][ yC1])

TransCoefflLevel[ xO [[ yO [ cldx ][ xC ][ yC ] =
(2 * AbsLevel[ xC][yC] - (QState>1?21:0))*
(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 << 10g2SbSize ) +
DiagScanOrder|[ log2SbSize ][ 10g2SbSize [[n ][ 0]

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

if sig_coeff flag[ xCJ[yC1]) {

EHI0b
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TransCoefflLevel[ x0 |[ yO ][ cldx ][ xC ][yC ] =
AbsLevel[ xC ][ yC | * (1 - 2 *coeff sign flag[n])

ZIHSd 10-2025-0016488

if( signHidden ) {

sumAbsLevel += AbsLevel[ xC ][ yC |

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

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

3

i

2
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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EH]123

- dA gX9 AS Ad Fup AZo) Yo dA Fol dg BEF HS A AEZL A A=
20} 9% (xTbY, yTbY)

- A AR 559 FL& AASE WF nTHW

- WA AF BF9 ¥olE A= W5 nTbH

- A4 BS99 43 A8 S AR sE ¥ cldx
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