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ASIC: Application-Specific Integrated Circuit
BMS: benchmark set

CANBus: Controller Area Network Bus

CBF: Coded Block Flag

CD: Compact Disc

CPU: Central Processing Unit

CRT: Cathode Ray Tube

CTB: Coding Tree Block

CTU: Coding Tree Unit

CU: Coding Unit

DVD: Digital Video Disc

FPGA: Field Programmable Gate Areas

GOP: Group of Pictures

GPU: Graphics Processing Unit

GSM: Global System for Mobile communications

HEVC: High Efficiency Video Coding
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[0227] HRD: Hypothetical Reference Decoder
[0228] ISP: Intra Sub-Partitions

[0229] IC: Integrated Circuit

[0230] JEM: joint exploration model

[0231] LAN: Local Area Network

[0232] LCD: Liquid-Crystal Display

[0233] LTE: Long-Term Evolution

[0234] MPM: Most Probable Mode

[0235] MV: Motion Vector

[0236] OLED: Organic Light-Emitting Diode
[0237] PB: Prediction Block

[0238] PCI: Peripheral Component Interconnect
[0239] PLD: Programmable Logic Device

[0240] PU: Prediction Unit

[0241] RAM: Random Access Memory

[0242] ROM: Read-Only Memory

[0243] SBT: Sub-block Transform

[0244] SEI: Supplementary Enhancement Information
[0245] SNR: Signal Noise Ratio

[0246] SSD: solid-state drive

[0247] TU: Transform Unit,

[0248] USB: Universal Serial Bus

[0249] VPDU: Virtual Pipeline Data Unit
[0250] VUI: Video Usability Information
[0251] VVC: versatile video coding

[0252] B iAWEo] o] Al A ES AWEtdARtE, 2 AR W el Heks WAE, ARE

s = 1;,;
gk dA w5EEl ARG WA, B s&Eore] Bae] EAEe, HE B gAAd gAdow
A EAG AW e kAT, B OAANEe] Qa5 FAST Wb 10 A @ wel del e, o

7
I=]

& =
GOl A2RE B PHES AFY 5 U ol el A4 Aelt,

T

=

_28_



A

prel
<>

sy

_29_

) prul el ey

e a2 T —

[~ b1 < =
IC/]! (9] (9] m|7:]
i & &« &2 — &2
p §

"
§
i

e |m w3 wr | o
§ RS 5 — &
Em [ > RCTE B o1

§
i w (%] oy mgzu

g &2 ERS] - f o3
] = &5 <> wsw
L)

§
i e %23 3 w s
§ i S g S B

i i
3
==
R

.

T e
[
&
A3
=
]
X
>
1=
o]
=
D

ZIHSd 10-2021-0064362



10-2021-0064362

£

=

E91b

_30_



205 204

M~ %,

o ME Rl
Ju o2

202~

(#4d 7l&)

_31_

ZIHSd 10-2021-0064362



10-2021-0064362

[

=

=

H

e
[=)

| | 340 —" 1]

W= 350

_32_



10-2021-0064362

5

=

=

H

e
[=)

C ) L

404~

412~
400"

407~

41~

=
ey
<>

430~

405~

_33_



10-2021-0064362

£

H

e
[=)

S CU I B N L
I 515 R

¥

_34_

H Az
m A ¥
zALE/ Fx
gag T o 2H
551 456
g k4
R A=
EE LS
553 552




10-2021-0064362

5

=

=

=

oo
B3
Ao} 7] ) =i
&0 ] m
= m
w20 > m
%0 M . m
.w azl |
_ 832 Aszy 2 m
A% '
B35 m
3 ”
W .................... w\\@f ............. "
; |
Az IA vrE 2 A17] |
634 84 m
I |
fad | !
mmvm h m= |
680

_35_



10-2021-0064362

5

=

=

H

e
[=)

i
i

=

S

Aol Quk Ao] Holg

o e 703

¥

j
n(
\
¥
I
z

AEZ A5 , =
e w Axd i 4n oy
q=e | aszs AAz
MEAE i g A7y b
e S <SS 78
Z3 gz r
NNI@ ‘ .........
A .......................
A8 95 A3
AH
=Y
30 A 5 Ar
s
zIAE

_36_



10-2021-0064362

5

=

=

H

e
[=)

=39 ML AE=3] A
&7 873
JAEZH oF
AR
¥
JdE
IS
872 JQEZH 4F
A3
AH oF FH
AqH tzr =

B
H

A4
874

AT4H

EE9;

910

_37_




ZIHSd 10-2021-0064362

EH9c
T ¥
i i
i i
i ]
i i
H ]
i i
i i
i i
i i
! i
i i

EH9d

EH]02a

64, €4, 64}
36,-36, -83)
-64,-64, 64}
: )

(o)

o) -
83,=-3

_38_



10-2021-0064362

NS4

e
[=)

o

ey

e

i

_39_

E=910b
8x§ wsg

-~
=N 0 @D
oo Qo Y e

l6xl6We

EH]10c



i T QD Q0 A L0 D Y
SR &2 N s o] -

[ ) I R S [ O T B N A= < Bw e B w e )
L U B e o N €2 I L B N i 2
| l

G ] OO T T (L) e W
Wy 00~ 3

[a R As) [N BN T Ws R NN - bt s <3 GO O

o] O 0 v x
[ SR\ e S R P N e I N I e =2 IR IR R o B v R ) I 2

)
ot
[s]
)

i
| i W O (0 00 Ly D0 R QD ke L0 |y
D ) DI LN LN ¢ NI Ll O [

B e R I I e T
M L L L 0 D WU o

Sy

an
i

B3N e Y
e

o 0
[N B e I

[T A

2

[ 7NN v AR )

pes DN
1 | |
N3 Mg a5
[ LB B e L R =
| |
fest T [ecelyece L I 24
s ¢ WD L

[N B ) DY

Fr e
T
£
g
-
=1
4
g

: J " [P I e R
ot N Nt bt et vt St i ittt S St net

_40_

B TEXTE

=

1=
=

5

10-2021-0064362



ZIHSd 10-2021-0064362

EH]la

{{aa,as,53,28,82,28,33,28,a3,23,a3,82,83,32,88,82,28,83,28,83,82,83,53,83,33,23,383,
43,38,34,88,848,89,348,83,348,33,2a,a8,38,288,33,34,83,848,838,2a,83,338,23,23,28,88,38,8
a,aa,aa8,88,82,28,382,28,82,38}

{bf bg,bh bi bj,bk.bl,bm,bn bo,bp,bq,br,bs, bt bu by, bw, bx by, bz ca,ch,cc,cd,ce,cf cg,ch,
ci,¢j,ck,-ck,-¢j, -ci,-ch, -cg,-cf,-ce,-cd -ce, -cb,-ca, -bz, -by -bx -bw,-bv -bu,-bt -bs, -br -bg, -
bp,-bo,-bn,-bm,-bl,-bk,-bj,-bi,-bh,-bg, -
bfH{ap,aq,ar,as,at,au,av,aw,ax,.ay,az,ba,bb,be bd be -be -bd,-bc -bb,-ba,-az, -ay,-ax,-
aw,-av,-au,-at,-as,-ar,-aq,-ap,-ap,-agq,-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,al,as,ar.aq,ap}

{bg,bj,bm bp,bs, by by cb,ce,ch,ck -ci,-cf -cc,-bz, -bw,-bt -baq,-bn,-bk,-bh,-bf -bi,-bl, -bo, -
br,-bu,-bx,~ca,-cd,~cg,-ci,ci,cg,cd,ca,bx, by, br,bo, bl bi,bf bh bk, bn,bq,bt,bw bz, cc.cf ci -
ck,-ch,-ce -cb -by -bv -bs -bp,-bm, -bj, -bg}{ah, ai aj ak,al,am,an, a0, -a0,-an,-am,-al, -ak, -
aj,-al,-ah,-ah,-ai,~g},~ak, -al,-am, ~an,-a0,a0,an,am,al,ak aj,ai,ah,ah,ai,aj, ak,al,am,an,a0,-
ao,-an,-am,-al,-ak, -aj,-ai,-ah,-ah,-ai -aj,-ak,-al, -am,-an,-ac,a0,an,am,al, ak, aj,ai, ah}
{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 -
¢j,ch,ce,bx,bs,bn.bi,bg, bl bg,bv,ca, cf ck,-cg,-cb,-bw,-br -bm,-bh}{aq,at aw,az be,-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 -
ag,-ag,-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, aqibi bp bw,cd,ck,-ce, -bx,-bqg,-bj,-bh,-bo,-bv,-cc, -

¢}, cf by, br bk bg,bn, bu,cb,ci,-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 -

of ¢f,cc,bv,bo,bh bj,ba,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,aq,af,ae,ad,ad ae af ag,-ag,-af,-ae -ad,-ad,-ae,-af -ag, ag, af,ae,adi{bj,bs,ch, ck -cc -
bt,-bk,-bi -br -ca,-cj,cd,bu,bl bh by, bz, i -ce -bv,-bm,-bg,-bp,-by -
ch,cf,bw,bn,bf,bo,bx,cg,-cg,-bx,-bo,-bf -bn,-bw,-cf ch by, bp, bg, bm, by, ce -ci -bz,-bg,-
bh,-bl,-bu,-cd, ¢j,ca,br.bi bk bt cc -ck -cb -bs,-bi{ar, aw,bb,-bd, -ay -at -ap,-au,-az,-

he ba,av,aq,as,ax.be,-bg,-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,arkbk, bv,cg,-ce,-bt,-bi,-bm, -bx, ~ci,cc,br bg,bo, bz, ck -ca,-bp,-bf -bg, -

chb,cj by, bn,bh,bs,cd,-ch,-bw,-bl -bj,-bu,-cf, of by, bj bl bw, ch, -cd -bs,-bh,-bn,-by -
¢j,ch,bg,bf bp,ca,-ck,-bz,-bo,-bg,-br,-cc,ci, bx, bm,bi bt ce ~cg,-bv,-bk}{ai, al,ac,~am,~gj,-
ah,-ak,-an,an,ak,ah,gj,am,-ac,-al -ai,-ai, -al -ao,am,aj,ah,ak,an, -an,-ak,-ah, -aj,-
am,a0,al,ai,ai,al,80,-am,-a},-ah,-ak,~an,an,ak,ah,aj,am,-ac,-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,-
¢l,-bv,-bi,-bo,-ch,ch,bu,bh bp,cc,~cg,-bt, -bg,-bg,~-cd,cf bs,bf br,ce,-ce,-br -bf,-bs, -
cf,cd,bqg,bg,bt,cg,-cc,-bp,-bh,-bu,-ch,cb,bo,bi bv ci,~-ca,-bn,-bj,-bw, -¢j, bz, bm bk bx ck -
by,-bl{as, az, -bd,-aw,-ap,-av,-be,ba,at, ar ay -be,-ax,-aq,~au,-bb,bb,au, ag,ax,be,-ay -
ar,-at,-ba bc av.ap,aw,bd -az,-as,-as,-az,bd,aw,ap,av,bc,-ba,-at,-ar -

ay,be ax aqg,au,bb,-bb,-au,-ag,-ax,-be,ay ar,at, ba,-b¢,-av,-ap,-aw,-bd, az,as{bm,cb,-cf -
b, -bi -
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bx, ¢, bu,bf, bt,ci,-by -bj,-bp,-ce,cc,bn,bl,ca,-cg,-br,-bh,-bw,ck, bv,bg,bs, ch,-bz, -bk,-bo, -
cd,cd, bo,bk bz, -ch -bs -bg,-bv,-ck bw bh,br,cg,-ca,-bl,-bn ~-cc,ce bp bj by -ci -bt,-bf -bu, -

¢i, bx,bi,bg,cf-ch ~-bm¥ab,ac -ac,-ab,-ab,-ac,ac,ab,ab,ac ~-ac,-ab,-ab,-a¢,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,bm,cd -cb -bk ~-bg,-ch, bx bg, bu,-ck,-bt,-
bh -by,cg,bp,bl,cc,-ce,-bl,-bp,-cg, by, bh, bt ck,-bu,-bg,-bx, ch,bg,bk,cb,-cd,-bm,-bo -

of bz, bi,bs,cj,-bv -bf -bw,ci,br.bj,ca,-ce -bn}{at be,-ay,-ap,-ax, bd,au,as,bb,-az -ag,-

aw,be av,ar.ba,-ha,-ar,-av,-be aw,aq,az,-bb -as,~-au -bd,ax,ap,ay -be,-at,-at,-be.ay,ap,ax,-
bd -au,-as -bbaz ag,aw,-be, -av,-ar-ba ba ar,av be -aw.-aq,-az bb,as,au,bd -ax-ap,-
ay,be,al}

{bo,ch,-bv -bh,-ca,cc bj bt ~-¢},-bg,~-bm,-cf bx, bf, by -ce -bl -br ~ck bs bk, cd,-bz -bg,-
bw,cg,bn,bp,ci,-bu,-bi,-cb, cb,bi bu,-ci,-bp -bn,-cg,bw, bg, bz -cd -bk,-bs,ck br bl ce,-by -bf -
bx,cf bm, bg,cj,-bi,-bj -cc,ca,bh,bv -ch -bo}aj,ac,~-ak,-ai,-an,al, ah,am,-am,-ah,-al an,ai,ak -
ao,-aj,-aj,~a0,ak ai,an,-al,-ah,-am,am,ah,al -an,-ai -ak a0,ai,aj,a0,-ak,-ai,-an, al, ah,am,-am,-
ah,-al an,ai,ak,-ao,-aj,-aj,~ac,ak.ai,an,-al,-ah -am,am,ah,al,-an,-ai,-ak,ao,aj}{bp.ck -bg,-bo,-
¢, br,bn, ci~bs,-bm -ch,bi, bl cg,-bu,-bl -cf by, b, ce ~-bw,-bi,-¢d bx,bh cc -by,-bg,-cb bz bf ca,~
ca,-bf,-bz,cb bg,by -cc -bh,-bx, cd, bi,bw -ce,-bj -bv,cf bk, bu,~-cg,-bl,-bt,ch bm bs,-ci -bn,-
br,cj,bo,bg,-ck,-bp}

{au,-be -at,-av,bd, as,aw -be -ar,-ax, bb,ag,ay -ba, -ap,-az,az,ap,ba,-ay,-aq,-bb,ax,ar,be -
aw,-as,-bd,av,at be -au,~au,be at,av -bd,-as,-aw,be,ar,ax,-bb,-ag,~ay,ba,ap,az,~az,-ap,-
ba,ay,aq,bb,-ax,-ar,-bc,aw,as,bd,-av -al,-be,au}{bg,-ci,-bl, -bv,cd, bg,ca,-by,-bi,-cf bt bn, ck -
bo,-bs,cg,bj,bx,-cb,-bf -cc bvw bk, ch,-br -bp,cj, b, bu,-ce,-bh,-bz bz bh,ce -bu,-bm -¢j bp, br -
ch,-bk,-bw,ce bf cb -bx,-bi,-cg,bs,bo,~ck ~-bn,-bt,cf bi, by -ca,-bg,-cd,bv,bl, ¢l -bg}

{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,-as,-ae,ag,ad, af -af -ad,-ag,ae,ae,-ag,-
ad,-af af ad,ag,.-ae -ae,ag,ad,af -af -ad,-ag,ae}br,-cf -bg,-cc bu,bo -¢i -bj,-bz bx,bl,ck,-bm,-
bw,ca,bi,ch,-bp,-bt,cd bf,ce -bs,-bg,cg,bh,cb -bv -bn,¢j, bk, by -by -bk,-¢j,bn, bv,-cb,-bh,-
cg,bq,bs,-ce,-bf -cd, bt, bp,-ch,-bi,-ca, bw, bm, -ck -bl -bx bz, bj,¢i,-bo,-bu,cc,bg,cf -bi}

{av -bb,-ap,-bc,au,aw -ba,-ag,-bd,at ax,-az,-ar -be,as, ay,-ay,-as,be,ar,az,-ax,-at,bd,aq,ba,-
aw,-au,bc ap,bb,-av -av bb,ap, be -au,-aw,ba,aq,bd, -at,-ax,az,ar,be, -as,-ay ay,as,-be -ar -
az,ax,at,-bd,-aq,-ba,aw,au-be,-ap,-bb avi{bs,-cc,-bi,-cj, bl bz -bv -bp,cf bf cg,-bo -

bw, by bm,-ci -bh -cd br bt,-cb,-bj,-ck bk, ca,-bu -bg,ce,bg,ch,-bn,-bx, bx,bn -ch,-bg,-
ce,bg,bu,-ca,-bk,ck,bj,cb,-bt,-br,cd,bh,ci,-bm,-by, bw, bo,-cg,-bf -cf bp, bv,-bz,-bl ¢ bi,cc -bs}
{ak,-am,-ai,ac,ah,an,-gj,-al,al,aj,-an,-ah,-a0, at,am,-ak,-ak, am,ai -ao,-ah,-an, aj,al,-al,-
aj,an,ah,a0,-ai,-am,ak, ak,-am,-ai,ao,ah,an,-aj,-al,al,aj -an,-ah,-a0,ai,am,-ak ~-ak,am,ai,-ao,-
ah,-an,aj,al,-al -aj,an,ah,ao -ai,-am,ak}{bt,-bz -bn,cf bh,ck,-bi,-ce bo,by -bu,-bs,ca, bm,-cg,-
bg,-cj,bj,cd,-bp,-bx, bv, br,-ch,-bl,ch, bf ¢i,-bk,-cc, bg, bw,-byw,-bg, ¢, bk -¢i,-bf,-ch,bl, cb -br,-
bv,bx,bp,~cd,~bj,cf, bg,cg,-bm,~ca,bs bu,-by -bo,ce bi,-ck,-bh,-cf bn bz -bi}
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{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,be -
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 ~ag,-bec,as, ba,~-au -ay, awi{bu,-bw,-bs by bg,-ca, -bo,cc.bm -ce,-bk,cg,bi,-ci -
bg,ck,bf, ¢ -bh,-ch, bj,cf -bl -cd,bn,cly -bp,-bz br,bx,-bt,-bv, bv, bt -bx,-br, bz, bp,-cb -bn,cd, bi,-cf -
bj,ch,bh,-¢j,-bf-ck bg,ci,-bi,-cg,bk,ce,-bm, -cc, bo,ca -bg,-by bs,bw -bul{aa,-aa -aa,a3,8a,-a2a,-
48,A48,88,-38,-38,23,88,-94,-83,84,38,-83,-38,48,A3,-38,-28,84,88,~-34,-23,8a,38,-84 -
aa,aa,aa,-aa,-ad,2a,33,-98,-38,34,38,-38,-33,3a,2a,-33,-83,22,33,-33,-23,33,38,-348 -
22,83,88,~31,-28,84,99,-23,-88,33}

{bv,-bt,-bx,br,bz -bp,-cb,bn,cd -bl -cf bj,ch,-bh,~¢j, bf -ck ~bg, ¢i, bi,~cg,-bk,ce, bm,~cc,-bo,ca,byg,-
by,-bs,bw,bu,-bu, -bw,bs by -bg,-ca,bo,cc -bim -ce bk, cg,-bi -¢i,bg,ck,-bf ¢ bh,-ch -bj,cf bl,~cd,-
bn,ch,bp,-bz,-br bx bi,-bvi{ax,-av,~az at 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 -al,-bb, ar,bd,-ap be,aqg,-be,-
as,ba,au,-ay,-aw,aw,ay,~au,-ba,as, bc,-aq,-be,ap,-bd,-ar,bb,at,-az -~av,ax}

{bw -by,-cc,bk,ci-bf ch, bl ~cb,-br bv, bx -bp,-cd bj,cj,-bg, cg,bm,-ca,-bs bu by -bo -ce bi,ck,-
bh,cf bn -bz -bi bl bz, -bn,-¢f bh,-ck,-bi,ce,bo,-by -bu, bs,ca,-bm,-cg,bg,.-¢i,-bj.cd, bp,-bx,-
bv,br,ch,-bl-ch bf -ci,-bk,cc,bg,-bwi{al -aj,-an, ah,-ac,-ai,am,ak,-ak,~am,ai, ao,~ah,an,aj,-al -
al,aj,an,-ah,a0,ai,-am,-ak,ak,am,-ai,-ao,ah,-an,-aj,al,al -aj,-an,ah -a0,-al,am,ak -ak,-am,ai,ao,-
ah,an, aj,-al,-al,aj,an -ah,a0,.ai,-am,-ak,ak,am,-ai -ao,ah,~an -aj,al}

{lzx,-bn,-ch,byg,-ce,-bg,bu, ca,-bk,-ck,bi,-cb,-bt,br,cd -bh,ci, bm -by -bw, bo, cg -bf cf bp,-bv,-
bz,bl,¢j,-bi,ce.bs,-bs -cc bi,-¢j,-bl, bz, bv -bp,-cf bf -cg,-bo, bw, by, -bm -ci,bh,~cd -br, bt cb,~

bij,ck bk -ca,-bu,bg,ce,~bg,ch bn -bx}ay,-as,-be, ar -az,-ax, at bd,-ag,ba,aw,~au,~-bc,ap,-bb, -
av,av bb,-ap,bcau,~-aw,-ba,ag,-bd -at,ax,az,-ar be as,-ay,-ay as,be -ar,az,ax,-at,-bd,aq,-ba,-
aw,au,be -ap,bb,av ~av,-bb,ap,-bc-au,aw,ba,-aq,bd, at,~ax,~-az,ar -be,-as,ay by -bk,¢j,bn,-bv -
cb,bh,-cg,-bg,bs,ce,~-bf cd bt -bp,-ch bi-ca ~-bw,bm, ck ~-bl.bx bz,-bj,ci,bo,-bu,~cc by -cf -br br ¢f -
bg,ce,bu,-bo,-ci bj,~bz, - bl -ck -bm, bw,ca,-bi,ch,bp -bt ~cd,bf -ce, -bs bg,cg,-bh,cb,bv -bn,-
cj,bk,-by}t

{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 -af ad -ag,-ae,ae,ag,-ad, af, af -ad,ag,ae,-ae,-ag,ad,-
af -af ad,-ag,-ae,ae,ag,-ad,afl{bz,-bh,ce,bu,-bm,ci, bp,-br -ch, bk, -bw,-cc,bf,-cb -bx, bj,-cg,-

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

{az,-ap ba,ay,-aq,bb,ax,-ar,bc,aw,-as,bd, av -at,be,au,-au,-be at,-av -bd,as,-aw,-bc,ar,-ax -
bb,aq,-ay,-ba.ap,-az -az,ap,-ba,-ay,aq,-bb,~ax,ar -bc,~aw,as,-bd,-av al,-be -au,au,be -at av,bd,-
as,aw,bc,-ar ax,bb,~aq,ay,ba,-ap,az}{ca,-bf,bz,ch,-bg,by,cc,-bh,bx,cd -bi bw,ce -bj by cf -

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

{am,-ah,al.an -ai ak, a0,-8},8},~a0,-ak,ai,~an,-al, ah,~am,-am,ah,-al,-an,ai,-ak -ao,ai,~aj,ao,ak,-
ai,an,al -ah,am,am,~-ah,al,an,-ai,ak,ac,-a},8j,-ac,-ak, ai,-an,-al, ah,-am,-am,ah,-al,-an,ai,~ak, -
a0,3},-aj,a0,ak, -ai,an,al -ah,am}{cb -bi bu,ci,-bp,bn,-cg,-bw, by -bz -cd, bk -
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bs,-ck, br,-bl,ce, by -bf bx,cf -bm,bg,-¢j,-bt,bj,-cc,-ca,bh,-bv,-ch,bo,-bo,ch,bv, -bh,ca, cc,-bj, bt ¢j,-
bag,bm,-cf -bx,bi -by,-ce bl -br.ck, bs,-bk,cd, bz, -bg, bw,cq,-bn,bp,~ci -bu,bi,-cb}

{ba,-ar,av -be -aw,aq,-az,-bb as ~au bd ax -ap,ay be,-at,at,-be ~ay,ap,~ax,~-bd,au,-as,bb az -~
aqg,aw,be -av,ar,-ba,-ba,ar,-av,be,aw,-aq,az,bb,-as,au,-bd,-ax,ap,-ay,-bc,at,-at be,ay -
ap,ax,bd,-au,as,-bb,-az,aq,-aw,-be,av,-ar,ba}{cc,-bl,bp,-cg,-by,bh,-bt,ck bu -bg,bx,ch -bq, bk, -
ch,~cd, b -bo,cf bz, -bi,bs -¢j,-bv,bf -bw ~ci,br.-bj,ca,ce,-bn, bn ~ce, ~ca bi -br i, bw,-bf bv, ¢},
bs,bi,-bz -cf bo,-bm,cd, ch,-bk,bg,-ch,-bx, bg,-bu,-ck,bt,-bh, by, cg,-bp,bl,-cc}
{ac,-ab,ab,-ac,-ac,ab,-ab,ac,ac,-ab,ab -ac,-ac,ab,-ab,ac,ac,-ab,ab -ac,-ac,ab,-ab,acac,-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,acH{cd,-bo bk, -bz,-ch bs,~-bg, by ~ck,-bw bh,-br,cg,ca,-bl.bn,~cc -
ce,bp,-bj, by, ci,-bt b -bu ¢}, bx -bi, bg,-¢f -cb, bm,-bm,cb,cf ~-bq,bi -bx,-¢j, bu,-bf b -ci,-by  bj -
bp,ce,cc~bn,bl~ca,-cg,br-bh,bw,ck,-bv, by -bs,ch,bz,-bk,bo,~cd}

{bb,-au,aq,~ax,be ay,-ar at -ba,-bc,av,-ap,aw, -bd,-az,as,~as,az bd -aw,.ap,-av,be, ba,-at,ar,-ay -
be,ax,-aq,au,-bb,-bb au,-aq,ax,-be,-ay,ar,-at,ba be,-av,ap,-aw,bd,az -as,as,-az -bd, aw,-ap,av,-
be,-ba,at -ar,ay.be,~ax, ag,-au,bb}{ce,~-br bf -bs cf cd -bg,bg,-bt, cg,cc,-bp,bh,-bu, ch,cb,-bo,bi -
bv,ci,ca,-bn,bj,-bw,cj,bz,-bm bk,-bx, ck, by -bl bi -by -ck bx,-bk, bm -bz,-cj bw,-bj,bn -ca,~ci,bv -
bi,bo,-cly,~ch bu,-bh, bp,-cc,~cg,bt -bg, by, -cd,-cf bs,-bf br -ce}

{an,-ak,ah,-aj,am,a0,-al ai,-ai,al,-ac,-am,aj -ah,ak,-an,-an,ak,-ah,ai,~am,~aoc. al,-ai,ai,-al, a0, am,-
aj,ah,-ak,an,an,-ak,ah,-aj,am,ac,-al ai,~ai,al, -ao,~-am, aj,-ah,ak,~an,-an,ak -ah,aj,-am,-a0,ai,-
ai,ai,-al,ao,am,-aj,ah, -ak,an}{cf -bu,bj,-bl, bw -ch,-cd,bs -bh bn -by,cj,cb,-bg,bf -bp,ca,ck,-

bz, bo,-bg,br ~cc, -ci, bx b, bi -bi,ce cg,-bv bK,-bk, bv,-cg,~ce, bt -bi. bm -bx, ci,.cc -br bg -bo bz -
ck,~ca,bp,-bf bg,~ch ~cj,by,-bn,bh,-bs,cd,ch -bw, bl -bj bu,-¢f}
{bc,-ax,as,-a9,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,-be,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,bcicg,-bx, bo,-bf bn -bw, cf, ch,-by bp -bg,bm,-bv,ce ci -

bz, bg,-bh,bl,-bu,cd,cj,-ca,br -bi, bk -bt,cc,ck,-cb, bs -bj,bj,-bs,ch,-ck,-cc bt -bk bi,-br.ca,-¢j -

cd, bu,-bi bh,-bg, bz, ~ci -ce by -bm bg,-bp, by, ~ch,-¢f bw, -bn, bf -bo bx ~cgh

{ag,-af ae -ad ad, -ae af -ag,-ag,af,-ae,ad ~ad, ae,-af ag,ag,-af as,-ad, ad,~ae,af -ag,-ag,af -
ae,ad,~ad ae,-af ag,ag,.-af ag -ad,ad,-ag 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}{ch,-ca,bt,-bm,bi -bl bs -bz,cg,ci,-cb,bu,-bn,bg,-bk,br,-

by, cf,cf,-cc,bv -bo,bh,-bj,bg,-bx, ce,ck,-cd, bw,-bp,bi,-bi bp,-bw, cd,-ck,-ce bx,-bg,bj,-bh,bo -
bv,ce,~ci,-¢f by -br,bk,-bg,bn -bu,cb,~ci -cg.bz -bs, bl -bf bm -bt,ca,~-ch}{bd,-ba,ax,-au,ar,-ap,as,-
av,ay,-bb,be be-az,aw -at,aq,~ag,at,-aw,az -be -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}{ci,-cd, by -bt,bo,-bj,bf -bk bp -bu, bz -ce,gj,ch,-cc,bni -bs, bn -bi, bg,-bl bg,-bv ca,-
cf,ck,cq,-ch, bw,-br,bm,-bh,bh,-bm, br -bw,cb,-cg,-ck,cf -ca,bv,-bg, bl -bg,bi,-bn,bs -bx,cc,-ch,-
¢j,ce,~-bz, bu,-bp,bk,-bf bj,-bo,bt-by,cd -ci}{ac,-an,am,-al, ak,-aj,ai,-ah,ah,-ai,aj,-ak,al,-
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am,an,~-ao,~-ao,an,~-am,al ~ak, aj,~ai,ah -ah,ai,~aj, ak,-al,am,~an.a0,a0 -an,am,-al,ak,-gj,ai,~
ah,ah,-ai,gj,-ak,al,-am,an,-ao,-a0,an,-am,al -ak,aj,-ai,ah,-ah,ai -aj ak,-al,am,-an,ac}{cj,-
cg,cd,-ca, bx,-bu,br~bo,bl -bi,bf -bh bk -bn, byg,-bt bw,-bz cc -cf ¢i,ck -ch,ce -ch by .-

by, bs,-bp,bm,-bj.bg,-bg,bi,-bm,bp.-bs,bv,-by cb ~ce ch,-ck,-¢i,cf -cc, bz -bw, bi,-bg, bn,-
bk, bh -bf bi,-bl,bo -br bu -bx,ca,~cd,cg,-cj}

{be,-bd be,-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,-ap,aq,-
ar.as,-at,au,-av,aw,-ax,ay,-az,ba,-bb bc,-bd be}ck,-¢j,ci,-ch,cg,-cf ce,-cd,cc -ch ca,-

bz, by, -bx, bw,-bv,bu, -bt,bs -br ba,-bp,bo -bn,bm ~-bi bk -bj bi,-bh,bq,-bf bf -bg, bh,-bi,bj,-
bk, bl,~-bm,bn,-bo,bp,-bag,br.-bs bl ~bu, by -bw bx,-by bz, -ca,cb, -cc.cd,-ce, cf,-cq,¢h,~ci,ci, -
cki}

o714

{aa.ab,ac ad ae,af ag,ah,.ai,aj,ak,al,.am,an,a0,ap,aq,ar,as,at,au,av,aw,ax,ay,az,ba,bb.b
c,bd,be,bf bg,bh,bi,bi, bk, bl,bm bn,bo,bp,bg,br,bs,bt,bu,bv, bw bx, by, bz ca,cb,cc,cd,ce,cf
,¢g,ch,ci ¢, ckd=

{64,83,36,89,75,50,18,90,87,
22,13,4,91,90,80,90,88,87,
,28,24,2015,11,7,2}

,43,25,9,90,90,88,85,82,78,73,67,61,54,46,38,31
1,79,77,73,71,68,65,62,58,56,562,48,44,41,37,33

0.0}

EH]2
N-AA ¢4 g DCT-2, DST-7 L DCT-89 W& 714 35
Lk B2 2NA &5 T, i.7=6,1,..., N1
o 2 fmei2f+ D)
LUy = @ f5cos 2N )
DOT-2 ¥
o371 4 zo{}:;\g;. i=0
L1 =0
| 4 20+ 1) (27 + 1)
DCT-8 T4y = | ‘e ‘
W LR cos| AN+ 2 )
DST.7 o N m 2+ DG+ 1)
o "Q)_Vf‘z,x~'+1 sn(—Zx51 )
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s wdx W3 gg W3 g9
3 43

[
b
Pt

§>
fond

g

b

]

e g9
0-DCT2

1-D8T7

-DCT8

[N

=143

4-A4d DST-7:

{ Ar By Sy i
{ o, S, O, —-o %
d Dy TEy TU oy
{ by -4, c, =& }

4714 fa, b, ¢, d} = { 29, 55. 74, 84}

EH14b

8-AH DST-7:

{ a, b, <, 4, =y I, g, nh,i
{ [ I, iy 2y by, —a, —d, —-dg,i
£ = A by -<, -hy —d g £,
1 T iz, —G, -%; EX i, B, —el
{ he -2, —Q. Iy I, —o, —e, s}
{ £, -=, -1, g, —d, —by, h, —<p}
{ d, by 2, T8y Ty gy L, [P
i o, —<, £, -k dr T T, —a@g}
A71A fa b, ¢, d, e £ o hl = { 17, 32, 46. 60, 71, 78, 85, 86}
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e
[=)

EH]14c

16-A3 DST-7:

{ a, b, o
(oo, £, i,
i S, w~ e
t g, w, i,
¢ i, o, £,
i k, ¥k, D,
f om, g, -f,
{ [o 38 o, -1,
{ Py T8, O,
{ n, -=, -1,
¢ i, -i, -
i 3, —in, o
m Ty, —D i,
Mw IM~ Ty

{ 4, -k, 1,
i n, -4, £,

4714 {a. b, c, d,
87, 89,90}

(SNl
<~ e~
[ bt G
~
0
~

|
how
~
|
]
~
!
N
~
e

o
O 0
~
|
7
-~
o

B, TG Mww
L, £, IM«.N
gy Ti, B, 3
wu‘ m»~ lﬁn..\m\w
=, £,
|HJ.\ \w
mn, H
-0, ;
w.m,- 3
-, ;

33,41, 49. 56, 62, 66, 72, 77, 81. 83,
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E914d

32-AADST-T:

{abcdefghijklimnoparstuvwxyzABCDEF}
fefiboruxADFCzwtqnkheb-a-d-g-~-m-p-s-v-vy,-B,-
EXejotyDDytoje0-e--0-t-y-D-D-y-1-0--
g,0.ej01y,DManuBDwnpnib-e--s-2-F-y-r-k-dcjgxEAtmf-a-h-0-
v,-C HLRA C LK b, -g,-p,-y,-E.-v,-m-d,e nw F x.0f-C--u,-D -z -q,-

hajs.B Hkv,Fuj-a--w-E--bmxDsh-c-n-vy-C-r-gdozBaf-e-p-A}
{mzzm0-m-z-z-m0mzzm0-m-z-z-m0mzzm0-m-z-z-mimz}
{0.D.t84,-v,-v,-.€,10,0,0,-0,-D - -e}yVvi-e-1-0,-000D1le--v}
{g,En~-c--B -k fwyh--z-v-elCsb-o0-F-parDm-d-u-A-gx}
{s,Ah-K-D-pcyvxe-n-F-mfyub.-q-C-iBr-a-t-z-glE®o-d-w}

{uw b,~s -~y -d q,Af-~0-C-hmEj-K-F-iDn-g-B-pezr-c-x-tav}

{w,s,-d -A-0,h E Kk --D -g,p,z.¢.-t-v,a xr-e-B,-niFj-m-C-fayb-u}
{y.0-,-D-ett-e-D-0y.0-y-0iDe-t-1teDj-0-y.0y0--D-et}
{AKk-p-veFf-u-qiBa-z-ow-d-E-gtr-i-C-bym-n-xcDh-s}
{C,g,~v,-n,0,u,~-h,-B gD f-w,-mpt-i-AbEs-x-q8--zcFd-v-kr}
{E.c-B-fyi-v-,80.-p-rmu--xgA-d-DaFb-C-ezh-w-kin-q}
{F,-a-Eb,D -¢-Cd8-e-Afz-g-yv.nx--w]v-K-ukLt-m-snr-0-qp}
{D,-e-vjl-0-0tj-v-eD0-Dey-i-100-1-y,e-D0D.-e-vit-0}
{B.-,-srj,-A-a,C-h-tqk-z-0D-g-upl-y-cE-f-vom-x-dF-e-wn}
{z,-m,-~-mz,0,-z,mm,.-z0z-m-mz0.-zmm-z0z-m-mz0-zmm-z0z-m}
0-0,-9.E -, -nA -c-u td -Bmk-Dfr-w -ay,-p,-hF -i-0,z-b-vse-Cl}
{v,-u,~a,w, -t -bXx-8,-Cy, -1 -d.2-q-eA-p-B-0-0Cn-hD-m-E - F -k}
{t-v,e,0,-D,jj-D,oe-y1,0,1y-2-0D0,-D-0-ey-t0t-v.e0-Dij}

{r-C kg,-vv,-d-nF-o0-cu-zhi-Bs-a-qD--fx-wem-Epb-tA-i}
{p,-F.g,-a,-0,E -rbn-D s ~c~-mC-1di-Bu-e-kA-vTii-zw-g-y-xh}
{n,-Bw,-i-es-Fr-d-x-Ama-cC-vhf-tE-gck-yvz--bp-Du-g}
i,-%,C-q,2,0,-8,E,~v,j.b,-n,z,-A0,-C -i,u,-F t-h,-d,p,-By,-mak-wD-rf}
{i,-t,D,-v,0,-e,-e,0,-y,D -0, t-Dy.,-0ee-0y-D1-0]-D-v.0-e}
{h-p,x,-Fy,-a.-a,-g,0-w,E -2 r-ibf-nv-DA-sk-c-em-uC-Bt-1d}
f-r,-x,D,-Cow,-q.k-e,-a,g-ms-y E-Bv-pj-d-bh-nt-zF-Au-0i-C}
{d,-h1,-p,t,-%xB,-F.C ~y,u-qm-ie-a-cg,-Ko0,-sw-AE-Dz-vr-ni-b}
{b,-d.f-hj-n-pr-tv-xz-BD-FE-CA-yw-uUs-q0-MmK-i0-c¢-8}

q71A {abcdefghijklmnaoparstuvwxyzABCDEF=4913,17.21,
26,30,34,38,42 45,50 53 56,60,83,66,68,72,74,77 ,78,80,82,84,85,86,88,88,89,90
,90}

EWH15a

4-A7 DCT-8:

{ Ty 2, oy d, }
{ L} O}’ 7bu 71&;}
{ <y _br _d’ al}
{ 4, -k, a, -o,}

A7 {a. b c. d} = { 84.74.55,29}
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H

e
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EH]15¢c

16-A4 DCT-8:

{ b, Ty h, i, u.~ K,
{ e, h, -k, -h, -=8, -b,
m <, ¥ * n, = \.lwm —iOy Ty
{ d, k, -p, n, g, a, b,
{ -k, b, k, —n,

y _f, 6, -£, -f,

m = !Wux luwx~ ...Wyx

{ -2, -n, &, k,

H -3, 2, n, —d, -Ii,
{ —Cy W.~ I\.dn -, D‘
{ I, “h, -n, b, -k

. 3 -

{ i, -k, <, -m, -k,
{ 4, k, S, Y, b,
{ T iuﬁ: MDQ S ?\~ U« ~Iiy
{ o, -k, q, -n, -, L1, -k,
m T, —It, H~ lvw a, —C, =2

oq7]A fa. b.c.d, 1, n, o,

93
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EH15d

32-AADCT-8:

{ab,cdefghiiklimnopaqgrstuvwxyzABCDEF}
{behkngtw,zCF-E-B-y,-v,-8-p,-m,-,-g,~d,-8,~C,-F -1 -1,-0,-1,-u-%,-A -0}
{c,hm,rw,B,0,-B -w,-r,-m,-h,-¢-¢ -h -m,-r -w,-B,0,B wr nmhcchmrwB}
{dkry F At -m-f-b-i-p~w-0,CvohagnuB-E-x-g--¢-e--s-2}
{e,nw,F -y -p,-g,-¢-,-u-0Aria)sB,-C--K-b,-h-q,-2,Evmdfox}
{49,B.-A-p,-e,-g,-r-C,z,0,d,h,8,D -y -n-c - -t -E xmbjuF -w-l-a,-k-v}
{9.40,-t-9,~6,-t,0.1,0.6,1,0,-1,-6,-9,-1.0.4,4,0.1,0 -,-¢,-¢,-1. 0, L, g.0.1.}
{hw,-B,-m,~¢,-r,0,r,c,m,.B,~w -h-h-w,BmcrG.-r-c-m-Bwhhw-B-m-c-r}
{i,z,-w-f-1-Cic.0F -q-a-rEndu-B-K-g-yhpA-v-e-m-Dshp}
4,C-r-b-uz,gmF ~o-exwdp-E-l-h-AbLas-B--K-Dagcv-y-f-n}

ik F -m,-i,-0,0,6,8,-6,~8,-2,5,¢,%,-u,~a,-v,w,b t -y -d,-r, A f,p,-C-h-nEjl}
{-E-h-pAdt-w-a-x5eB.-0-i-Fkm-D-g-0zcu-v-b-yrfC-n-}
{m,-B,-¢c,-w,rh,0-h-rw,cB-m-mB.cw-r-h0hr-w-c-Bmm-B-c-wrh}
{n-v,-¢,-B.i,5,--hE dx-0-mzbC-i-rug-F-e~wpl-A-a-BKaqg-v-f}
{0,~v,-h,C,a,D,-g,~w,n,p,-u,-1,B,b E -f-»x,m,q--[AcF ~e-ylr-s-kzd}
{p,-5,-myv,ji-y,-0.B,d,-E-a,-F ¢c,C-f-ziw-,-00q-r-nuk-x-hAe-D-b}
{9,-p,-r.0,8,-n,-t,mu,-f-v Kw - -y -h,-2,9,A,-f,-B,e,C -d -Dc.E-b,-F &}
{r,-m,-w.h,B-c,0,c-B -hw,m,-r-rmw.-h-8,c0-cB h-w-mrr-m-whbB-c}
{8,-,-B,a,-C-it,r-k-Ab-D-huq-l-z,¢c-E-gv.p,-m-vd-F-fwo-n-xe}
{t-g.0,9,-,-4,9.0,-g.4.4,-9.0,0.-1,-1.9,0,-g,1..-3,0,5,-,-1,9,0.-g,1.L,-g.}
{u,-d,B,n,-k-E,0,-1-x,8,-y,-q,h,-F -,0,A-c v t-e,Cm-,-D f-5,-w b,-z,-p,i,}
{v,~aw,u,-bxt-cy.sdzr-eAq-fB,p-8C0,-hDn-LEm-F Lk}
{w,-c,r,B.-h,m,0,-mh -B,-r.c-w,-wc-r-Bh-mDm-hBr-cww-crB-hm}
{x,-f,m,-E,-q,b,-,-B,j,-L,Au,-c,p,F -ne-we-y,g,-1,0,r-8,5,C-K b~z -v,d,-0,}
{y,-iLh-x-z,)~-g,w A K -v,-B l-euC-md--Dn-csE-ob-r-Fp-aq}
{z,-,¢,-9,E,u,~g,h,-v,-D,p,-b,m,-A -y k,~d r -F L] - w,C-0,8,-n,B X -,&,-8,}
{A,-0,c,+, v, F -t h-e,q,-C,-y,m-a,l-x-Dr-fg,-5,Ew-kb-nzB-pd-u}
{8,-r.h,-¢c,m-w,0w,-m,c-hr-B,-Br-hc-mw0-wm-ch-rBB-rh-cm-w}
{C,~um-e,d-t-B-Dv-nf-ck-sAE-w0s-gb-r-z-Fx-ph-ai-qy}
{B,-xr-Lf-a,9,-m,s,-y,EC-wa,-Ke-bh-nt-zF B-vp-d-ci-ou-A}
{E-Aw,-s,0-kg-cb-fj-nr-vz-D-FB-xt-pl-hd-ae-im-qu-yC}
{F,-D.B-zx-v 1-rp-nl-jh-fd-b.a-ce-gi-Km-0,4g-5u-wy-AC-E}
A7 {a,b,c.d, e fghijkimnoparnstuvwxyzABCDEF={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 1
3,94}

016
EE F7)d W& AB-FJEAES] F
2= 37] AB-SE|AES
4 = 4 &5 &S
4x 828 x4 2
EEYE BT 4
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EH19a
coding_uwit{ x0, v0, cbWidth, cbHeiglyt, treeType ) | PEEA-]
iff tile_group type 1= 1| sps ibc enabled flag) { 1900
iff treelype '= DUAL TREL CHROMA ) A/

cu_skip_flag] x0 }f v0 ] ae(v)
Hy0]==0 && tile group type 1= 1)

if( cu_skip flag] x(

pred_mode_flag as(v}
03==0) 1|

{tile group type =1 && CuPredMode| x0 [ y0 | I=MODE INTRA )} &&
sps_1bc enabled tlag)

pred_mode_ibc_flag ac(v)

3

ff CuPredMode][ x0 }{ v ] == MODE_INTRA ) {
if sps pem enabled flag &&
chWidth »= MinlpcmCbSizeY && chWidth <= MaxIpemCbSizeY &&
cbHeight > MinlpemChSizeY && cbHeight <= MaxIpemCbSizeY )
pem_flagf x0 3 v0 | ae(v)
i pem flag{ x0 [ vO §) {
while{ thyte aligned()})

pem_alignment_zero_bit 1y

pem_sample( cbWidth, cbHeight, treeType)

else {
iff treeType = = SINGLE _TREE |} treeType == DUAL _TREE LUMA)Y{
i { v % CthSizeY } > £}

intra_luma_ref_idx{ x0 ] v0 ] ae(v})
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if (infra_luma ref Wx[x0 [ v0]==0 &&
{ cbWidth <= MaxTh8izeY |/ cbHeight <= MaxThSizeY )} &&
{ cbWidth * cbHeight » MinTbSizeY * MinTbSizeY ))

intra_subpartitions_mode_tlag{ x0 }[ v0 ] ae{v}

if{ intra_subpartitions mode flap{x0 }{v0 ]==1 &&
chWidth <= MaxThSizeY && chbHeight <= MaxThSizeY )

intra_subpartitions_split_flag] x0 }| v0 ] ae{v}

H{ mira luma ref wixfx0 fy0i==0 &&
mira_subpartitions mode flagfx0  vG j==0") 1900

intra_luma_mpm_flag] x0 }{ vi | ae(v}

#{ mtra luma mpm flagl x0 Y v0 1)

imtra_luma_mpm_idx{ x0 ] v0 } ae{v}

else

intra_luma_mpm_remainder] xG }| v0 ] ae({v)

3
i

intra_chroma_pred _mode| x0]{ v0 ] ae(v)

3
§

b else iff reeType = DUAL TREE CHROMA ) { /% MODE_INTER or MODE IBC #/

EHI9%
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A A2 s1Ev g AE RBSP A&~

seq parameter set rbsp( ) { H2agE
sps_seq_parameter_set_id ue{v}
sps_mts_intra_enabled_flag u(l) 21
sps_mts_inter_enabled_flag u(l) \
sps_sbt_enable_llag ull} m
rbsp traihing bits( )

}

}

=213
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slice header( ¥ { g23age
slice_pic parsmeter sel id welvy
dice address uiy}
slics fype nevy
i{slice vype =13 ¢
lng? @iff ctu max bf sze e}
il sps sbiwvp enabled flag)
shimvp size override flag w1}
i shiowvp size override flagh
leg? shimvp active size minms2 w3y
i
il sps temmporal myp enabled fag)
siice_temporal_mvp_enabled_flag wly
iff slice type == B}
mvd H zero flag w{l}
i sl femporal wmyvp ensbled Sag) {
i shise tvpe == B)
collecated frem {0 flag wly
}
¢iX_minus maX pum merge cand wE(vy
i spy sbt enable flag}
slice max shi size 64 flag ul}
\
i aps_alf enabled flagh { \
stice_a¥f enabled Hag \ u{l}
iff sHea a¥ enabled flag) \
alf datal ) \
% \
dep quant enabled fiag \ a1}
iff idep guant snabled flag) \
sign data hiding emabled flag \ w1y
byte alisnment) ) \
} \

2102

_59_



EH2Ic

29§39 A9

ZIHSd 10-2021-0064362

coding ugH{x0, v0, chWidth, chHeight freaType ) {

HaAHH

ae{v}

Fiif Ct@;ed\i@é& {xt¥¥0] = MODE INTRA && sps sht enable flag){

th <= maxShiSize && chHeight <= maxShiSizey |

i chWight
Wit

allowsShiVerHall = cbWidih »= 8

allowSbtVerQuad = chWidth »= 18

HowSbiHorHalf = chifeight »= §

allowStiHerQuad = cbHeight == 16

it atlowSbiVerHall || allowShiHorHal i
allowShtVerQuad {1 sllowSbitHorQusd)

eu_sbi flagfxB ]

ae(v}

s
w
m

 fagx0 v0 1) ¢

;f” g allowShiVeHall || allowShHoHR} &&
{ allowShVarQuad || allowSbiHoQuad 1)

cu_sbt guad Bag{x0 [ va]

ag(v}

iff LC“i sht qoad fagfx0 w0 ] && allowShiVerQuad & & allowShiHor usd )
P en bt quad fagl <0 Y »0 ] && allowSiVerHsl && sllowSHHmHalD)

m_sbt_kmmmta I flagixD v}

as(v}

ew sbt pes fagix0H 0]

aelv)

oo

wansfornfreef x0, v0, chbWidth, chHeight, treeType /

[~

™

2103
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fransform_freed x0, v0. (hWidth, {bHeight, freeType) {

EEEEE

i Wik » MaxTb&izeY | dHeight > MaxTh81izeY ) {

afoWidth = ({hWidth > MayTbSizeY ) TOWidR / I hWidth

trafoHeight = ( (hHeight > MaxTh%izeV ) ? ({bHeight/ 2} | thHeight

trasform_treed X0, ¥0, afoWidth, trafoHeight }

H thWidth > MaxThSizeY )

transform free k0 + rafoWidth, v, hafoWidth, trafoHeiglt, freeType )

i} thHeight » MaxThSizeV '}

seansform_treel :((}, ¥ + wafoHeight, trafoWidth, wafeHeight, reeType )

i} thwidth » MaxThBizeY && thHeight > MaxThSizeY )}

iransform_freel X0 + taloWidih, v0 + trafoHeight, frafo Width, frafoHeight, reeTyvpe )}

b else 1Y mi_atti_ﬂag{ XOHE¥H G}

aciorThO = cu_ bt quad flegix0F w0 }71:

factorTh0 = cu_sbi pos fagi{x0H v0]7{ 4 - BoimTHi )« factorTHO

,v,

1oResiThO = ¢y sbi pos HagixO it 1:0

H en_sbt_borizontal fapix0 v 1)

o Widd: = HWidHh ¥ SotorTh(/ 4

fransfonmfreel xf, v0, trafo Width, thHeight, reeType, noRexiTh }

fansfonn feeef x0 + e Widhh, v0, ©Width — frafoWidth, thHelght, reeType |
InoResiTHO }

3y
H

ghse {

rafoHelght = {bHelght * BctorThO /4

transform_freel x0, ¥0, thWidih, rafoHeight, reeType . noBexiThO)}

tansfonn teze! X0, ¥0 + wafvHeight, 1hWidth, hHeight — rafoHeight, tresType,
rResiTha )

3
H

Y else { /

transform nai X0, ¥0, thWidth, thteight, treeTypel, 0)

)
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2105

y; 210
w4 E /
transfonm unit] x , tbWidth, tbHeight, freeType . |noRest #{ SRS
i { treeType= mww&@wmywﬁmm treeType==DUAL TREE LUMA [1&& lnoResij |
tn_chf mmaf =0 3 0 ] : ag(v}
ff { treeType = =BDNCGLE TREE || treeType = =DUAL TREE CHROMA H&&!inoResi) {
ta_cbf b x0 H v0 ] (v}

t_ebf o] =20 3 %0 ]

¥

H { {{ CuPredMode] =6 [ v0 ] == MODE INTRA ) && sps nds intra enabled flaghi}
{{ CoPredMode] x0 [ v ] == MODE INTER } && sps_mits infer emabled flag})
pw.rwm tu_chi humal Ntwmcc &&% treeType '= DUAL TREE CHROMA

& (toWidth <= 32% && {1ibHeight <= 32 && 'cu_sbt flag=0} vl |}

a._l-namlm:.mm x4 H w0 w asiv}

iff o cbf a8 v0 1) \

residoal coding %0, vO. log2{ thWidth s, log2({ thHaight 3. 0} /

i cbf cb[x0 [ ¥0 1} \

esidual codingl x0, v0, loz2{ tbWidth/ 2%, tog2{ thiHeight /2 3. 1 ) M

iff to obf crfxD Y01

rexidual coding %0, v, lop2( (Width/ 2 ), log2d thHeight /2 1, 2} #

EH2]e

N~
—
[
~J4

_62_




10-2021-0064362

[

=

=

H

e
[=)

A @2 sEtu]E A E RBSP AlWg A

03} 5 Y3t sps_sbt_enabled_flag= Q1 E d5d CU dig A8 B Wdlo] n@aAse =
AL AAFL. 15 5L & sps_sbt_enabled_flage ¢ E =8 CUY A A8 B=
Hgto] A3 HE AL A A},

JulAQ &Elo) A Fy AWE A

EWH2If

03} B Y ¢ slice_sbt_max_size_64_flag= A8 B35 W82 3837 Y U CUE R
Eo]7} 322 AL A A} 13} 5 A3 slice_sbt_max_size_64_flag:= A8 BE= WS
ﬁ‘mu‘m%w_ﬁ@ﬂéod%%wﬁw&#m%ﬂmxdﬂ.

maxSbtSize = slice sbt max size A4 flag?64 .32
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17 549 cusbt_flagl x0 1 [ yO 1& A =293 FRd dl&l], A2 &5 Hgo] Al gdd= A&
AAQs, 07 FTLe cusbt_flagl x0 1 [ yO 1& & A =23 F0
AEHA Fede AL (AT

cu_sbt_flag[ x0 ] [ yO 1 7} EA8A && of, 79 %202 Aoz FEHH.

F AR E5 W] A3 v, 39 X2 2709 8 FRo= BAdYH I, st ME RS
ZAE 23, g2 NE fFRE F3E 2A ded

17} 543 cu_sbt_quad_flag[ x0 ][ yO 1&£ @A 29 FRd dall, A8 & Hgo] dA =9
R 1/4 2719 A& RS 2= AL AFGST. 073 FLE cu_sbt_quad_flag[ x0 ]
[y0 ]2 @A =29 FRd &l A8 EF ddo] A4 39 X9 1/2 3719 ¥ R L
Todgde AL (AW,

cu_sbt_quad_flag[ x0 1 [ yO 1°] EAJ5}A) & o], 1 &2 07 &2 A= FE240.

13 589 cu_sbt_horizontal_flag[ x0 1[ yO 1= €94 29 ] % £ 93 2719
e fHeoz gdgHE AL AAFY. 03 5L cu_sbt_horizontal_flagl x0 1 [ yO 1&
A 29 R0l 3 £ o3 2/ HF FRo= gdFHE AL AA G

cu_sbt_horizontal_flagl x0 1 [ yO 1°0] £A3}1A] && wf, 29| &2 &3 Zo] =8

—  cu_sbt_quad_flag[ x0 1 [ yO ]°] 13} F2 g #-¢, cu_sbt_horizontal flag[ x0 ] [ yO ]
allowSbtHoriQuad$} ¥ 3tA 2R dt},

—  1%8A ¢grod(cu_sbt_quad_flagl x0 1 [ y0O 1°] 07 5 &3}9H), cu_sbt_horizontal flag
[ x0 1 [ yO ]2 allowSbtHoriHalf$} S stA4 A A},

1% 54 @ cu_sbt_pos_flag[ x0 1[ y0 1E tu_cbf_lumaZ AR}t @A =29 FRA 9]
A1 A FR9 tu_cbf_cb L tu_cbf_cr& HIEXAEHJ &34 &t 03 FL&
cu_sbt_pos_flagl x0 1[ y0 1= @Al 23 §R W9 A2 A& {FR 9 tu_cbf_luma, tu_cbf_cb &
tu_cbf_cro] B EAEY Yo A5t FE=vtE AL AT,

2110
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ZALFE A A5Eo] e g T2

qu

-

o ZzAxN & e e ok

- BA BAY AT HS Fo 4B P AA Fr AW 2=
A 3ske F5} 93 (TbY, yTbY),

o
o>
i
i
A

- AA EE =59 F& A= ¥ nToW,
- A EE 59 FolE AA}= W

.
~
_ A 259 A9 4R ARsE WS cldx,

— x=0.nTbW-1, y= 0..nTbH-1¢ 2ALHH ¥H& AFE9 wTbW)x(nTbH)

ool dlx 1y 1.

o] ZE A9 £4L x= 0..nTbW-1, y= 0..nTbH-1¢] 2z} BEZE 9] (nTbW)x(nTbH)

of#ol r[ x 1[ y 10|t}

cu_sbt_flag[xTbY][yTbY17} 13 45, 4 HE AEL A A= A trTypeHor
+32 Wg AdE AASE ¥ trTypeVere cu_sbt_horizontal_flag[xTbY1[yTbY] &

cu_sbt_pos_flag[xTbY1[yTbYld] @&t & 8-XdA F==r}.

=1}
=

a8x ZoW(cu_sbt_flag[xTbY][yTbY17} 0 5UE), 38 Wa AdL A= ¥F

Trlypetor & 4] Mer Ado AQole Max triypeverd mts_idx [xTbY] [yTbY] 2

CuPredMode [xTbY] [yTbY] o] w&} & 8-991A4 F=Ho}.
Az BEE9 (nTbW)x(mTbH) o# o] r& &3 Zo] =k

. 2A989 ¥ A4S dl x 1[ vy 1 &x=0..nTbW-1, y=0..nTbH-1)2] Z}z}9] (7)) @&
W8 B2 nTbHY F9], Bl2E d[ x ][ v ] (#=0..nTbH-1), 2 trTypeVer®} 5 Y34
ARd A& B¢ A5 trTypeE YF L2 819 49| E x=0.nTbW-19 & 1344
A Z2f2E8 55T 028 e[ x ][y ] x=0..nTbW-1, y=0..nTbH-1)2 HEH 11,

€92 g2E el x 1[y ] G=0..nTbH-1)°It}.

3

gl x J v 1= Clip¥{ Coetiin, CoefMax, {fx {y]+236) »» 9)
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EW21i

X 21h= 3 H A&

3. x= 0..nTbW - 1, y= 0..nTbH - 1914 AAE of#o] g[ x 1[ v 19 Z4Z4(59) F

HE B5 nTbWe &, x= 0.nTbW - 1914 &]2E gl x [[ vy 1 2 trTypeHor# 54 3H

ARE HE B9 B trTyped 4P 519 Z4249] 3 y= 0.nTbH - 19 & 13-4

E R
g

ZENAE 20T H x=0.nTbW -1, y=0.nTbH - 1A r[x [y 1=
9, £8L& x = 0.nTbW - 1914 &2E r[x [y Jolt}h

¥ 8-X - mts_idx[ x ][ y ] ¥ CuPredMode[ x 1[ y 19| @& trTypeHor & trTypeVer? Al%¥

eu_sbt borizontal flag
[xTbY {vTbY ]=

=&

cn_sht horizontal flag

[xThY [ vIhY i=

eu_sht_pos_flag

cu_sht pos_flag

cu_sht pos flag

cu_sh pos flag

PxTOY HoThY ] | [xTeY H yThY ] | [xTOY I vThY ] | [ xThY I vTbY ]
==p == == ==
#TypeHor | 2 i oTbW 32701 | nThW=3270:1
oTypeVer | nTbH>3272G:1 | aThH=32746:1 |2

X 8-9 - mts_idx[ x [y ]

mts 3dx] xTHY HvTHY 1| CuPredMode] xTHY { vThY ] | CuPredMode] xThY | xThY |
==MODE_INTRA = MODE INTER
frTypeHor fTypeVer ' TypeHor rivpeVer
-1(F8) 0 & @ i
8 {8 i i 2 2
LGN 2 i 1 2
2{16) i 2 2
(L 2 2 1 i
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transform_tree( x0, v0, thbWidth, thHeight , treeType} {

O2AYH

InferTuChfLuma = 1

i IntraSubPartSplitType = = NO_ISP_SPLIT ) {

iff tbWidih A2xSbSizeY || tbHeight > MaxShSizeY ) {

trafoWidth = ($bWidth > MaxSbSizeY ) ? (tbWidth/ 2} . thWidth

trafolieight = ({bHeight > MaxSb3izeY ) 7 (lbHeight / 2} thHeight

transform_tree( x0, y0, trafoWidth, trafobHeight )

if{ thWidth > MaxSbSizeY )

transform_tree( x0 + trafoWidth, y0, trafoWidth, trafoHeight, treeType )

iff thHeight > MaxSbSizeY )

transform_tree( 30, vO + trafoHeight, rafoWidth, trafoHeight, treeType )

i tbWidth > MaxSbSizeY && thHeight > MaxShSizeY )

transform tree( x¢ + trafoWidth, y0 + trafoHeight, trafoWidth, trafoHeight, treeType )

Yelse {

transform_uuit( x0, v0, thWidth, thHeight, treeType, 0)

¥

Yelse i cu_sbt flag) {

iff fcu_sbi_borizontal flag ) {

trafoWidth = thWidth ¥ SbiNumFourthsThi / 4

transform_owit x0, v0, trafoWidth, thHeight, treeType , 0)

transform_umit( x0 -+ trafoWidth, y0, thWidth - trafoWidth | thHeight, treeType . 1)

yelse {

trafoHeight = tbHeight * ShiNumFourthsTh0 / 4

transform_umit( x0, y0, tbWidth, trafoHeight, treeType , 0)

transform_unit{ 30, y0 + trafoHeight, thWidth, thHeight - trafoHeight, treeType, 1)

3

trafoteight = tbHeight / NumintraSubPartitions

for( partidx = 0; partidx < NumlIntraSubPartitions; partldx++)

transform_nnit{ x0, v0 + trafoHeight * partldx, thWidth, trafoHeight, treeType, partldx )

trafoWidth = (bWidth / NumbatraSobPartitions

for({ partldx = ¢; partldxy < NwmlntraSubPartitions; partddx++ )

transform umit( x0 + trafoWidth * partldx, y0, trafoWidth, thHeight treeType, partidx )

(o

St
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