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JEM: joint exploration model

VVC: versatile video coding

BMS: benchmark set

MV: Motion Vector

HEVC: High Efficiency Video Coding
SEIl: Supplementary Enhancement Information
VUI: Video Usability Information

GOP: Group of Picture

TU: Transform Unit

PU: Prediction Unit

CTU: Coding Tree Unit

CTB: Coding Tree Block

PB: Prediction Block

HRD: Hypothetical Reference Decoder
SNR: Signal Noise Ratio

CPU: Central Processing Unit

GPU: Graphics Processing Unit

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

PCIl: Peripheral Component Interconnect
FPGA: Field Programmable Gate Area
SSD: solid-state drive

IC: Integrated Circuit
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OCU: Coding Unit
goooogao

JP 7337164 B2 2023.9.1

uboboobdoobooboooboooboobooboobooobobooobOooboooboaa
gooooboobooobooobooboobooboooboooboobooboooboao
ubobooobooboooboooboooboobooboooboooboooboobOooonoan
ooooooooooboooboooooooooobobboooooooooooao

ooooood
oooglg
O4x 400
oood

{od, 04, o4,
183, 96,=26,
{od,-064,-04,
136,=83, 8o,

oooooo
08x 800
ooogaod

{04, o4, o4, o4, o4,

{80, T3, 8V, L8,—LE,—
183y 36y=80,=83 =020,

L 19—l 8,—88,—30, i,

{od,-064,-04, 064, o04,-

04}
=8l ]
04}
=36 }

{50,—89, 18, 7185,-18,—18, @9,—80}

3B =03y BI:=3b—30,

{18,—B0, 78,—8%9, @9,—

oooooo
0l1l6x 1600

04, o4, 064}
30, — T8, —8 2]
36, 36, 83}
o, Llo,—1al}
c4,-04, 064}
83p=B3; 30}
18, 60,18}

10

20

30

40

50



(41) JP 7337164 B2 2023.9.1

ogood

{64 04 04 64 04 064 64 04 64 64 064 064 064 04 64 064}
1890 87 8O0 7@ 57 43 25 9§ =9-25-43-57-70-80-87-80}
188 T3 50 18~18-50-7T5=89-89=75-50-18 1B 50 75 88}
{87 537 9-43-80-90-70-25 25 70 90 80 43 -9-57-87}
{83 36-36—83-83-38 3E 83 83 3I—3I6—83-83—-386 36 B3}
180 9=Y0-87-25 57 90 43-43-90-57 23 87 70 —-9-80}
1 75=18-89=p0 50 889 18=75=75 18 B89 50-50-89-18 5}
{70-43-87 9 90 25-80-37 57 B80-25—90 =9 87 43-70}
{64-04-04 64 64-64-64 04 ©64-64-64 64 o04-64-64 64}
{87-80-25 90 -9-87 43 70-70-43 BT 32-80 25 BO-57}
190-889 1@ 75-75-18 89-20-50 89-186-73 75 18-89 50}
{43-80 b7 25-87 10 5-80 80 -5=70 87-25-57 90-43}
{36-83 83-36-36 83-83 36 36-83 83-36-36 83-83 36}
{25-70 90-80 43 8-§87 87-87 57 —=9-43 80-90 T0-25}
{18-30 75-89 89-I15 §0-18-18 50-75 @89-€9 T75-50 16}
{ 8-25 43-57 70-80 87-50 90-87 8Q-70 §7-43 256 ¥}

oooooog
032x 3200
oood

{64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64}
{90 90 88 85 82 78 73 67 61 54 46 38 31 22 13 4 -4-13-22-31-38-46-54-61-67-73-78-82-85-88-90-90}
{90 87 80 70 57 43 25 9 -9-25-43-57-70-80-87-90-90-87-80-70-57-43-25 -9 9 25 43 57 70 80 87 90}
{90 82 67 46 22 -4-31-54-73-85-90-88-78-61-38-13 13 38 61 78 88 90 85 73 54 31 4-22-46-67-82-90}
{89 75 50 18-18-50-75-89-89-75-50-18 18 50 75 89 89 75 50 18-18-50-75-89-89-75-50-18 18 50 75 89}
{88 67 31-13-54-82-90-78-46 -4 38 73 90 85 61 22-22-61-85-90-73-38 4 46 78 90 82 54 13-31-67-88}
{87 57 9-43-80-90-70-25 25 70 90 80 43 -9-57-87-87-57 -9 43 80 90 70 25-25-70-90-80-43 9 57 87}
{85 46-13-67-90-73-22 38 82 88 54 -4-61-90-78-31 31 78 90 61 4-54-88-82-38 22 73 90 67 13-46-85}
{83 36-36-83-83-36 36 83 83 36-36-83-83-36 36 83 83 36-36-83-83-36 36 83 83 36-36-83-83-36 36 83}
{82 22-54-90-61 13 78 85 31-46-90-67 4 73 88 38-38-88-73 -4 67 90 46-31-85-78-13 61 90 54-22-82}
{80 9-70-87-25 57 90 43-43-90-57 25 87 70 -9-80-80 -9 70 87 25-57-90-43 43 90 57-25-87-70 9 80}
{78 -4-82-73 13 85 67-22-88-61 31 90 54-38-90-46 46 90 38-54-90-31 61 88 22-67-85-13 73 82 4-78}
{75-18-89-50 50 89 18-75-75 18 89 50-50-89-18 75 75-18-89-50 50 89 18-75-75 18 89 50-50-89-18 75}
{73-31-90-22 78 67-38-90-13 82 61-46-88 -4 85 54-54-85 4 88 46-61-82 13 90 38-67-78 22 90 31-73}
{70-43-87 9 90 25-80-57 57 80-25-90 -9 87 43-70-70 43 87 -9-90-25 80 57-57-80 25 90 9-87-43 70}
{67-54-78 38 85-22-90 4 90 13-88-31 82 46-73-61 61 73-46-82 31 88-13-90 -4 90 22-85-38 78 54-67}
{64-64-64 64 64-64-64 64 64-64-64 64 64-64-64 64 64-64-64 64 64-64-64 64 64-64-64 64 64-64-64 64}
{61-73-46 82 31-88-13 90 -4-90 22 85-38-78 54 67-67-54 78 38-85-22 90 4-90 13 88-31-82 46 73-61}
{57-80-25 90 -9-87 43 70-70-43 87 9-90 25 80-57-57 80 25-90 9 87-43-70 70 43-87 -9 90-25-80 57}
{54-85 -4 88-46-61 82 13-90 38 67-78-22 90-31-73 73 31-90 22 78-67-38 90-13-82 61 46-88 4 85-54}
{50-89 18 75-75-18 89-50-50 89-18-75 75 18-89 50 50-89 18 75-75-18 89-50-50 89-18-75 75 18-89 50}
{46-90 38 54-90 31 61-88 22 67-85 13 73-82 4 78-78 -4 82-73-13 85-67-22 88-61-31 90-54-38 90-46}
{43-90 57 25-87 70 9-80 80 -9-70 87-25-57 90-43-43 90-57-25 87-70 -9 80-80 9 70-87 25 57-90 43}
{38-88 73 -4-67 90-46-31 85-78 13 61-90 54 22-82 82-22-54 90-61-13 78-85 31 46-90 67 4-73 88-38}
{36-83 83-36-36 83-83 36 36-83 83-36-36 83-83 36 36-83 83-36-36 83-83 36 36-83 83-36-36 83-83 36}
{31-78 90-61 4 54-88 82-38-22 73-90 67-13-46 85-85 46 13-67 90-73 22 38-82 88-54 -4 61-90 78-31}
{25-70 90-80 43 9-57 87-87 57 -9-43 80-90 70-25-25 70-90 80-43 -9 57-87 87-57 9 43-80 90-70 25}
{22-61 85-90 73-38 -4 46-78 90-82 54-13-31 67-88 88-67 31 13-54 82-90 78-46 4 38-73 90-85 61-22}
{18-50 75-89 89-75 50-18-18 50-75 89-89 75-50 18 18-50 75-89 89-75 50-18-18 50-75 89-89 75-50 18}
{13-38 61-78 88-90 85-73 54-31 4 22-46 67-82 90-90 82-67 46-22 -4 31-54 73-85 90-88 78-61 38-13}
{ 9-25 43-57 70-80 87-90 90-87 80-70 57-43 25 -9 -9 25-43 57-70 80-87 90-90 87-80 70-57 43-25 9}
{ 4-13 22-31 38-46 54-61 67-73 78-82 85-88 90-90 90-90 88-85 82-78 73-67 61-54 46-38 31-22 13 -4}

ooooood
gogoogilg
o640 0000DCT-200



(42)

ogood

{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, aa,
aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aa, aaj

{bf, bg, bh, bi, bj,

bk, bl, bm, bn, bo, bp, bq, br, bs, bt, bu,

bw, bx, by, bz, ca, cb, cc, cd, ce, cf, cg, ch, ci, cj,

aa,
aa,

aa,

bv,

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 }

{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,
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-av, -aw, -ax, -ay, -az, -ba, -bb, -bc, -bd, -be,

av, au, at, as, ar, aq, ap}

{bg, bj, bm, bp, bs, bv, by, cb,

bn, -bk, -bh, -bf, -bi, -bl, -bo, -br, -bu, -bx, -ca, -cd, -cg, -cj,

br, bo, bl, bi, bf, bh, bk, bn, bq,

-by, “bv, -bs, -bp, -bm, -bj, -bg }

(43)

bd, bc,

JP 7337164 B2 2023.9.1

bb, ba, az, ay, ax, aw,

ck, -ci, -cf, -cc, -bz, -bw, -bt, -bq, -

bw, bz,

cj, cg, cd, ca, bx, bu,

cc, cf, ci, -ck, -ch, -ce, -cb,

{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,

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,

¢j, ce, bz, bu, bp, bk, bf, bj, bo,
-bk, -bp, -bu, -bz, -ce, -cj, ch, cc, bx, bs,

-cg, -cb, -bw, -br, -bm, -bh }

bn, bi,

cd,

bg,

ci, -ci, -cd, -by, -bt, -bo, -bj, -bf,

bl, bg, bv, ca, cf, ck,

{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, bec, az, aw, at, aq}

{bi, bp, bw, cd, ck, -ce, -bx, -bq, -bj, -bh, -bo, -bv, -cc, -¢j, cf, by, br, bk, bg,
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bn,
bs,

ce,

{
af,
af,

ad,

{

(44) JP 7337164 B2 2023.9.1

bu, cb, ci, -cg, -bz, -bs, -bl, -bf, -bm, -bt, -ca, -ch, ch, ca, bt, bm, bf, bl
bz, cg,-ci,-cb, -bu, -bn, -bg, -bk, -br, -by, -cf, c¢j, cc, bv, bo, bh, bj, bq, bx,

-ck, -¢d, -bw, -bp, -bi }

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

bj, bs, c¢b, ck, -cc, -bt, -bk, -bi, -br, -ca, -¢j, cd, bu, bl, bh, bq, bz, ci, -ce,

-bv, -bm, -bg, -bp, -by, -ch, cf, bw, bn, bf, bo, bx, cg, -cg, -bx, -bo, -bf, -bn, -bw, -

cf,

bk,

{

as,

at,

ch, by, bp, bg, bm, bv, ce, -ci, -bz, -bq, -bh, -bl, -bu, -cd, c¢j, ca, br, bi,

bt, cc, -ck, -cb, -bs, -bj }

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

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, c¢j, by, bn, bh, bs, cd,-ch,-bw, -bl, -bj, -bu, -cf, cf, bu, bj, bl, bw, ch,

-cd, -bs, -bh, -bn, -by, -¢j, c¢cb, bq, bf, bp, ca,-ck,-bz, -bo,-bg, -br,-cc, ci, bx, bm,

bi,

bt, ce, -cg, -bv, -bk }
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(45)

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

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

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

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

{bl, by, -ck, -bx, -bk, -bm, bz, ¢j, bw, bj, bn,

bh, bp, cc, -cg, -bt, -bg, -bq, -ed, cf, bs, bf, br,

bg, bt, cg, -cc, -bp, -bh, -bu, -ch, c¢b, bo, bi, by,

bk, bx, ck, -by, -bl}

{as, az,-bd,-aw,-ap,-av,-bc, ba, at, ar,

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

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

be, -av, -ap, -aw, -bd, az, as}

{bm, cb, -cf, -bq, -bi, -bx, ¢j, bu, bf, bt,

-cg, -br, -bh, -bw, ck, bv, bg, bs, ch, -bz, -bk, -bo, -cd,

-bg, -bv, -ck, bw, bh, br, cg, -ca, -bl, -bn, -cc, ce, bp, bj,

bx, bi, bq, 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,

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

ci, -ca, ~bn, -bj, -bw, -¢j, bz,

ci, -by, -bj, -bp, -ce,

cd, Do,

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

JP 7337164 B2 2023.9.1

am, -ao, -al, -ai, -ai, -al, -ao,

al, ao,-am, -aj, -ah,

aj, ah, ak, an, -

ca, -ci, -bv, -bi, -bo, -cb, ch, bu,

ce, -ce, -br, -bf, -bs, -cf, cd, bq,

bm,

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

bd, aw, ap, av,

ay, ar, at, ba,-

cc, bn, bl, ca,

bk, bz, -ch, -bs,

by, -ci, -bt, -bf, -bu, -cj,

ac, ab, ab, ac, -

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

ac, -ac, -ab, -ab, -ac, ac, ab,
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(46)

JP 7337164 B2 2023.9.1

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

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

{bo, ch, -bv, -bh, -ca, cc, bj, bt, -¢j, -bq, -bm, -¢f, 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, bq, cj,-bt, -
bj, -cc, ca, bh, bv, -ch, -bo}

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

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

{bp,
ce, -bw, -bi, -cd, bx, bh,

-bh, -bx, ecd, bi,

ck, -bq, -bo, -¢j, br, bn,
cc, -by, -bg, -cb, bz, bf,

bw, -ce,

aj }

ci, -bs, -bm, -ch, bt, bl,
ca, -ca, -bf, -bz, cb, bg,

-bj, -bv, cf, bk, bu, -cg, -bl, -bt,

cg, -bu, -bk, -cf, bv, bj,
by, -cc,

ch, bm, bs, -ci, -bn, -
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(47)

br, ¢j, bo, bq,-ck, -bp}

{ 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, 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,-
be, aw, as, bd, -av, -at, -be, au}

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

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

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

{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, bc, ap, bb,-av,-av, bb, ap, bc,-au,-aw,

JP 7337164 B2 2023.9.1
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(48) JP 7337164 B2 2023.9.1

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

ba, aw, au, -bc, -ap, -bb, av}

{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, -bq, ce, bg, ch, -bn, -bx, bx, bn, -ch, -bg, -ce, bq,
bu, -ca, -bk, ck, bj, cb, -bt, -br, cd, bh, ci, -bm, -by, bw, bo, -cg, -bf, -cf, bp,

bv, -bz, -bl, «¢j, bi, cc, -bs}

{ak, -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, al, aj, -an, -ah, -ao, 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, -cb, -bl, ch, bf ci, -bk, -cc, bq, bw, -bw, -bq, cc, Dbk, -ci, -bf, -
ch, bl, cb, -br, -bv, bx, bp, -cd, -bj, ¢j, bg, cg, -bm, -ca, bs, bu, -by, -bo, ce,

bi, -ck, -bh, -cf, bn, bz, -bt}

{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, -ba, au, ay, -aw, -aw, ay, au, -ba, -as,
be, aq, -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, by, bq,-ca,-bo, cc, bm,-ce, -bk, cg, bi,-ci,-bg, ck, bf, cj,-bh,
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-ch, bj,

(49)

JP 7337164 B2 2023.9.1

cf, -bl, -ed, bn, cb, -bp, -bz, br, bx, -bt, -bv, bv, bt, -bx, -br, 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}

{ 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,-aa, aa, aa,-aa,-aa, aa, aa,-aa,-aa,
aa, aa,-aa,-aa, aa, aa,-aa,-aa, aaj

{bv, -bt, -bx, br, bz, -bp, -cb, bn, cd, -bl, -c¢f, bj, ch, -bh, -¢j, 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, cg,-bi,-ci, bg, ck,-bf, cj, bh,-ch,-bj, cf, bl -cd,-bn, cb,
bp, -bz, -br, bx, bt, -bv}

{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, -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}

{bw, -bq, -cc, bk, ci,-bf, ch, bl -ch,-br, bv, bx,-bp,-cd, bj, cj,-bg, cg, bm,
-ca, -bs, bu, by, -bo, -ce, bi, ck, -bh, cf, bn, -bz, -bt, bt, bz, -bn, -cf, bh, -ck, -
bi, ce, bo,-by,-bu, bs, ca,-bm,-cg, bg,-cj,-bj, cd, bp,-bx,-bv, br, cb,-bl, -ch,
bf, -ci, -bk, cc, bq, -bw }
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(50) JP 7337164 B2 2023.9.1

{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, 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, bg, -ce,-bq, bu, ca,-bk,-ck, bj,-cb,-bt, br, cd, -bh, ci, bm, -by,
-bw, bo, cg,-bf, cf, bp,-bv,-bz, bl, cj,-bi, cc, bs,-bs,-cc, bi, -cj,-bl, bz, by,
-bp, -cf, bf, -cg, -bo, bw, by, -bm, -ci, bh, -cd, -br, bt, cb, -bj, ck, Dbk, -ca, -bu,

bq, ce, -bg, ch, bn, -bx}

{ ay, -as, -be, ar, -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, bc,-ap, bb, av,-av, -bb, ap, -bc, -au, aw, ba, -aq,

bd, at,-ax, -az, ar, -be, -as, ay}

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

bv, -bn, -¢j, bk, -by }

{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, af}



(51)

JP 7337164 B2 2023.9.1

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

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

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

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

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

ai, -an, -al,

ah, -al, -an,

ah, -am, -am, abh, -
am, -ah, al, an, -ai,

ai, -ak, -ao, aj, -

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

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

{ba, -ar, av,-be,-aw, aq,-az,-bb, as,-au, bd, ax, -ap, ay, bc,-at, at,-bc, -ay,
ap, -ax, -bd, au, -as, bb, az, -aq, aw, be,-av, ar, -ba,-ba, ar, -av, be, aw, -aq,
az, bb,-as, au,-bd,-ax, ap,-ay, -bc, at,-at, bc, 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, -cb, -cd, bm, -bo,
cf, bz, -bi, bs, -cj, -bv, bf, -bw, -ci, br, -bj, ca, ce, -bn, bn, -ce, -ca, bj, -br, ci,
bw, -bf, bv, c¢j,-bs, bi,-bz, -cf, bo,-bm, cd, cb,-bk, bq,-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, 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}

{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, c¢j, bx, -bi, bq, -cf, -cb, bm, -bm, cb, cf, -bq, bi, -bx, -
¢j, 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}

{ bb, -au, aq, -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,-aq, au,-bb,-bb, au,-aq, ax, -be, -
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(53)
ay, ar, -at, ba, bc, -av, ap, -aw, bd, az, -as, as, -az, -bd, aw, -ap, av, -bc, -ba,
at, -ar, ay, be,-ax, aq,-au, bb}

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

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

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

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

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

bw, -bn, bf, -bo, bx, -cg}

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

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

bf, bj,-bo, bt, by, cd, -ci}
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{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,

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

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

{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,-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,-cb, ca, bz, by, -bx, bw, -bv, bu, -bt, bs,-
br, bq, -bp, bo, -bn, bm, -bl, bk, -bj, bi, -bh, bg, -bf, 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}

0000d({aa,ab,ac,ad,ae,af,ag,ah,ai,aj,ak,al,am,an,ao,ap,aqg,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,bqg,br,bs,bt,bu,bv,bw,bx,b
y,bz,ca,cb,cc,cd,ce,cf,cg,ch,ci,cj,ck}=
{64,83,36,89,75,50,18,90,87,80,70,57,43,25,9,90,90,88,85,82,78,73,67,61,5
4,46,38,31,22,13,4,91,90,90,90,88,87,86,84,83,81,79,77,73,71,69,65,62,59,
56,52,48,44,41,37,33,28,24,20,15,11,7,2}00 00O
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d,-a,-c, b}

by-d; © 2}

0000 O{a,b,c,d}={29,55,74,84}0000

oooooo

o8booonogbDsT-7
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ogood

{ a, b, ¢, d, e f g h}
{ ¢, f, h, e b, -a -d g}

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

{ g ¢ -d,f a h, b-e}

i h.-a,-2 b, [-¢-e dt

i f6.-8 g-d-b h-el

{ d,-h, e,-a,-¢c, g -f, b}

{ b,-d, f,-h, g,-e, ¢, -a}

0O00O00({ab,c,de,fg,h}={17,32,46,60,71,78,85,86}00 00
Dooooo
0160000 O0DST-7
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{ a, b,
{ ¢, f
{ e i
i g n,
{ i, o,
{ k, Kk,

{ m, g f,n,-a I,
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oo m, h, ¢ b,-g-L—p -k-f-a d i n,}

l, e -b,-i,p,j,¢c, d, k, o, h, a,-f -m}

f-¢1-1-¢ £ o i 0 -4 -0-f e L}
07 -k7 -k, 0? k’ k7 07 -k7 -k7 O’ k’ k? 07 -k7}

h,-e,-0,b, k, 1i,-d,-p,-c, j}

1 0 &LL i LEL @ o 0o L £

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

{ n,-e,-i, j, d,-0, a, m,f,-h, k, ¢,-p, b, 1 -g}
{ L,4i- o,f-f o,-c- 1, 0- i, c, -0, f}

{ j,m ¢ g f dm, i, a -k, 1-b,-h, o, -e}
{ h,p, i,-a,g, 0,7, b, £, k -c,-e, m,-, d}

{ £, o,, ¢, ¢, o, f 0, 1-0, 1i-c}

{ d,-h, L,p, m,-i, e -a,-c, gk, o,m, j-f Db}
{ b,-d, f,-h, j,-, n,-p, o,-m, k,-i, g -e, c, -a,}

ooooo{a,b,c,d,e,f,g,h,i,j,k,I,mn,o0,p}={9,17,25,33,41,49,56,62,66,72,77,81,
83,87,89,90}0 000
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goooao

{ a b ¢ d e £ g h i j k 1L m, n
w, x, ¥ z A B, C D, E F}
{ e £, L oorn ux A D F C 2z w

-d, -g, -j, -m, p, s, -v, -y, "B, -E,}

o, t, v D, D, y, t, o, j, e O0,-e, -0,

0, e, j o, t, y, D}

{ g n u B D, w p, i b, e -l-s -z F -y, 1, -
A, t, m, f -a,-h,-o, v, -C}

{ti r, A C, t k br-g-p-v-E-vm-d e n,
u,"D, -z -q,-h, a, j, s, B}

{'k v F u j-a-l,-w-E-t-, b m, x, D, s,
o, z, B, q f e p A}

{m 2z 2z m 0-m-2z-=2m 0 m z z m 0
z, m, 0,-m,-z -z, m 0, m, z}

{ oo D, t e- vy e t D, o

0, oo D, t, e-j-y

{ g E n-tB-k ffwy h-i-z-wv-e

D, m,-d -u-A -, g x}

{ s, A, h’k,"'D,’p, ¢, v, x, e, n,-Em, f vy,

a,-t-z-g L E o-d-w

{ w w, b,-s,-y-d q A f-0,-C-h m E,

C,

u

0,-0,-D, -t, -e,
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n,
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D, € 7 T,°C°Xt a, V)

{ w, s,-d,"A,-0, h, E, k-,-D,-g, p, z ¢-t-v, a x, r-e B, i F
i, m,-C,f, q, y b, u}

{ v o04°Dc-e t t-e-D-j o ¥ 00 j D, e-t-t e D, j-o-y
0, v, 0,7,D,-e, t}

{ A kv, e F f-u-q j B a-z-1 o w-d-E-g t r-i-C,-b,
y, m,n,-x, ¢, D h, s}

{ C, gvmn o uw-h-B a D, f-w-m, p, t,i,"A, b, E, e, x, -l q
s,,7z, ¢, F d,-yk 1}

{ E ¢B-f y i-v-l s oI m u--x g A-d-D a F b,-C,
e, 7z, h,-w,"k, t, n,-q,}

{ F-a,"E, b, D,-¢,-C, d, B,-e,"A, f, z,-g -y, h, x-i,-w j vk-u I
t,"m,-s, n, T1,70,°q, D,

{ D,7e,-y, j, t,0,70, t, j,-y,-e, D, 0,°D, e, y,7i,t, o, o,°t,7j, ¥, e,-D,
0, D,-e -y, j, t, -0}

{ B,-i,-s, 1, jA,;a, C-ht, q k,-z-b, D,-g-u p L-y-c E-f-v, o,
m,x,-d, F -e,-w, n}

{ z.m, m, 7z, 0,7z, m, m,-z, 0, z-m-m, z 0,7z m, m, -z 0, z -m

> ]

‘m, z 0,7z m m -z 0, z-m}

{ x,-,g, E,,n, A,c,cu, t, d,-B, m, k,-D, f r-w,-a, y,'p,-h, F -i
‘0, 7,b,7v, s, e -C, 1}

{ v-u,-a, w,t,"b, x,7s,7¢, y,1,-d, z-q-e, A, -pf B,o-g C,n-h D,
m, -, E L+, F -k}

{ t’ -y7 e7 07 -D7 j’ j’ -D, 0? e, -y’ t? 07 -t, y’ -e7 -O’ D7 -j7 -j7 D) -O, -ei y’ -t7
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0, t,-y, e, o,-D, j}

{ rC k g-y v-dm F-o-c, -z, h, j,-B, s,-a,-q, D,-L-f x -w,
e, m,-E, p, b,t, A -i}

{ p,'F q-a-0 E,-r b n-D, s-¢m C,-t, d 1,-B, u-e-k A v f
iz, w,-g, i, y,°x, h}

{ n,-B, wi-e sF r-d7 x,-A, m a-o C,-vy h f-t, E -q, ¢ Kk,
% zL-b, p,-D v -g}

{Lx Cr-q e g-= E-v j bwm z-A o,--, u-F t -h-d p,-B,
y,'m, a, k,-w, D,-r, f}

{ i,t, D,-y, o,7e,e, 0,7y, D,-t, j, 0,7, t,-D, y,-0, e, e o, y,-D, t -
0, j,t, D,-y, o,-e}

{ h,p, x,-;F, y,q, i,-a,g, o,-w, E,-z, 1,5, b, £, v,-D, A -s, k,-c,-
e, m,-u, C,-B, t,-1, d}

{ £, rnx, D,-C, w,q, k,e,-a, g m, s,-y, E,-B, v,-p, j,-d,-b, h,n,
t,-z, F-A, u, -o, i, -c}

{ d&-h, 1L,p, t,x, B,-F, C,-y, u,-q, m,-i, e,-a,¢c, gk, 0,5, w,-A, E,
D, z-v, r,n, jf b}

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

ogoooo{a,b,c,d,e,f,qg,h,i,j,k,I,mn,o,p,q,r,s,t,u,v,w,x,y,z,A,B,C,D,E,F}={4,9,13,1
7,21,26,30,34,38,42,45,50,53,56,60,63,66,68,72,74,77,78,80,82,84,85,86,8

8,88,89,90,90}0 00O
oooooo
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oooooo
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<, <t ¢ g b h, @)
-a, g e b, h, d, -c}t
-c, b,-f-h, d -a, e}
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00000{ab,c,d,e,fg,h}={86,85,78,71,60,46,32,17}00 00
Doooono

0160000 0DCT-8

Doooo

d
{

0000O{ab,cd.e,fg,h,ijklmnop}={90,89,87,83,81,77,72,66,62,56,49,4
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b, e, h, k, n, 0,-n,-k,-h,-e, b, b, -e, -h, -k, -n,}
¢, h, m,-p,-k -f,-a,-e,5j,70, n, i, d, b, g L}
d, k -p,-i,-b,-f,-m, n, g a, h, o, -L-e -}

g, mekbh, 0 h b Emeen k b L
f, o,-f-f o, f f 0,-f-f 0 f f 0-f-f}
g.m,-a,-m, h, f -0,-b-l, i e -p-c-k j d}
h,-k,-e, n, b, 0,-b,-n, e, k,-h,-h, k, e, -n,-b}
i,h, 4, g k11 6 m-d-n € 0,bp ai
j»-e,0, a, n,-f, i, k,-d,-p, b, m,-g, h, 1, -c}
k,-b, n, h,-e, 0, e,-h,n, b,"k,-k, b, n,-h, e}
ly=h; 1, o8 I pchy Gk a9 m 4 el
m,-e, d,-1,'n, f,-¢, k, o,-g, b,-j,p, h-a, i}
n,-h, b,-e, k, 0,°k, e,-b, h,-n,n, h,-b, e, -k}

0,°k, g,-¢, b,-f, j,n,p, LL-h, d-a, e -, m,}
p7 -n7 ]" -j’ h’ -f’ d) -b’ a’ -C’ e? -g7 i, -k’ m’ -07}
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{ a b ¢ d e f g h i j, k, 1, my n, oo p, qo 1, s, t u v
w, X, v» z A B, C, D, E, F;}

{ b e h k n q t w z C, F-E, -B,-y, v, -s,p, m,-j,-g, -d, -a, -c, -f,
i <L 1, 2, =0, vh, <DL}

{ ¢ hh m rn w B, 0-B-w-rm-h-c-c-h m--w-B 0 B w r
m h, ¢, ¢, hh m r w B}

{d k r y F-A-t-m-f-b-ip-w-D C, v, o h a g n u B,
“B, %, *0, J, *6, “&; 1,8, “5,}

{ e m, w EwpegeluD A r i = j s B €tk b -h-q-
z, B, v m, d, f o, x}

{ £, q B,"A,p,-e,-g.r,-C, z o, d, h, s, D,-y,n,-c it -E, x, m, b,
i, u, F -w, -1, -a, -k, -v}

e % 0btzet 0, £ 8 &5 & Gbget 0 t & 2 & 0t
g gt 0 t g g ¢t}

{ h, w-Bm,c-T, 00 r, ¢, m, B,-w,-h,-h,-w, B, m, ¢, r, 0, -, -c, -m,
‘B, w, h, h, w,-B, -m,-c,r}

{t L, w1, t, ¢ o, E-q,a.*r B, 1n, 4 u-°Bk-g=x % h j
A-v-e,m-D, s, b, p}

{j, Cr,bu z g m F-o,-e=x w d p-E--h-A t a, s B, -i
‘k,-D, q, ¢, v -y, n}

{ 'k F-m-i,-D, o g B,-qe-z s ¢ X-u-a-<wv, w b t-y-d-wT A

f, p,-C,-h,mn, E, j, 1}
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{ L-E,-h,p, A d t-w-a-<x s e B-o--F k m-D-g-q 2z c u
v,*b,-y, r, £, C,n,-j}

{ m-B,c,ccw, r, h, 0,-h,-r, w, ¢, B,-m,-m, B, ¢, w,-r,-h, 0, h, 1 -w,
-¢,’B, m, m,-B,c,"w, r, h}

{ n,-y,¢,-D, i, & t-h, E, d x-0,-m z b, C4,-t u g-F-ew b,
L,-A,-a,-B, k, q,-v,-f} 10

{ oo-vv-h, C, a, D,g,-w, n, p,u,7i, B, b, E,f,-x, m, q -t A -c
F-e-y 1 r-s-k z d}

{ pss,m, v, j,v,g B, d,°E -a,F ¢ C -z i w -, -t o, q - 0,
u, k,-x,-h, A, e, -D,-b}

{ &1 o st m w-l-v k w--x i y-h-z g A -f-B e

C,-d, -D, E,-b,-F, a}

C,

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

“w,'m, r, r,-m,-w, h, B,-c,}

{ s,+,°B, a,-C,-i, t, r,-k,-A, b,-D,-h, u, q, .-z ¢ E, -g

d, -F, -f, w, e,

0, ’n, "X,

i g 0, gt 2 0 6 e 0 a6 & 0.2 %

% & Gw t Legl

{ w-d, B, n,'k,-E, g% a-y-q h-E- o

-D, f,-s,-w, b,-z -p, i}

{ v-a, w, wb, x t-c vy s-d z r-e A q-f B p,
D, n,-i, E, m,-j, F 1, -k}

{ w,-¢c, r, B,-h, m, 0,-m, h,-B,r, ¢ -w,-w,
r,c, w, w,¢c, r, B,-h, m,}
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{ x,f m,-E -q b,-t,-B, j,-i, A, u,¢c, p, Emn, e -w-y g1, D, r-a,
s, C,’k, h,z-v, d o}

{ v+, h,x,z jg w A<k f-v,-B lL-e u Cm d-t D, n-c s,
E,-0o, b,r,-F, p,-a, q,

{ 21 ¢-q E u-g h-v,D p-b m-A-y k-d r-F-t f-i w C,
o, a,n, B, x,7j, e, s}

{ Ao ¢, v, F-t, hy-e, q,C,-y, m,-a, 1,x,'D, r,-f, g -s, E, w, -k,
b,m, z B,p d-i u}

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

{ C,u, m- d-, t,-B-D, vvn, f—c k-, A E-w o-g b,j -z
-F, x,p, h,-a, i,-q, vy}

{ D,x, 7, f-a, g m sy, E, C,-w, q'k, e,-b, hyn, t,-z, F B,-
v, p,7j, d,¢, i,70, u,-A}

{ E,-A, w,-s, o'k, g, b jmn r-v zD-F B=x t-p L-h d
-a, e i, m-q u-y, C,}

{ F-D, B,z x,v, t,, p,m, L, hf d,-b a,-c e-g ik m,-o,

q’ -S7

u,-w, y,-A, C,-E}

ooooao{a,b,c,d,e,f,qg,h,ijk,I,mn,o,p,q,r,s,t,u,v,w,x,y,z,A,B,C,D,E,F}={90,90,8
9,88,88,86,85,84,82,80,78,77,74,72,68,66,63,60,56,53,50,45,42,38,34,30,2
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HEi 810 transform_unit(x0, y0, tbWidth, tbHeight, treeType) { Descriptor|
vrA Ivhor— / if{ treeType = = SINGLE_TREE || treeType = = DUAL TREE LUMA )
Y=rvAl TEalx T4 tu_chf Tuma 0 ][ y0] ae(v)
8 873 if( treeType == SIN GLE TREE || treeType = = DUAL_TREE_CHROMA ) {
— tu_cbf_cb[x0][y0] ae(v)
l ‘f{%’gﬁ%&ﬂ tu_cbf_cr[x0 ] y0] i)
}
o if{ ((( CuPredMode[x0][y0] == MODE_INTRA) && sps_mts_intra_enabled_flag) |
AVhS (( CuPredMode[x0][ y0] MODE INTER) && sps_mis_inter_enabled flag))
Fa—=4% - && tu_cbf luma[x0][y0] &&  treeType ! = DUAL TREE CHROMA
173 AV 7l && (_tbWidth <= 32) && ( tbHeight <= 32) )
R cu_mts flagx0][y0] ac(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)
4y E—Tl &5 v if( tu_cbf cr[x0][y0])
7 e a5 residual_coding(x0, y0, log2( tbWidth/ 2 ), log2( tbHeight/ 2),2)
874 )
AVE—FaA—4 1V E—FH
880 TR
—
E
i transform._skip_enabled_flag && (cldx ! =0 || cu_mis flagl x0 J[y0] == 0) && BI10AMS DS
(log2TbWidth <= 2) && (log2TbHeight <= 2)) }else {
transform_skip_flag[ x0 ][ yO ][ cldx | ae(v) sumAbsLevel =0
last_sig_coeff_x_prefix ae(v) fOﬂCn :lnusmfffoezf;sl,n) i: O - )¢
- XC = (xS << log2SbSize
last_sig_coeff_y_prefix ae(v) DiagScanOrder| log2SbSize ][ log2SbSize][n][ 0 ]
if{ last_sig_coeff x_prefix >3 ) yC = (yS << log2SbSize ) +
last_sig_coeff_x_suffix ae(v) DiagScanOrder( log28bSize [ log25bSize]n]( 1]
- - i sig_coeff flag[xC ][ yC1) {
if( last_sig_coeff y prefix>3)
. TransCoeffLevel[x0 ][ y0 J[ eldx J[xC][yC ] =
last_sig_coeff_y_suffix ae(v) AbsLevel[ xC ][ yC] * (1- 2 * coeff sign_flagn])
i signHidden) {
if( dep_quant_enabled flag ) { sumAbsLevel += AbsLevelxC][ yC]
QState = startQStatesh if((n = - firstSigScanPosSh) && (sumAbsLevlo2) == 1))
— —— TransCoeffLevel[x0 ][ y0 J[ cldx J[xC][ yC ] =
for(n = numSbCoeff- 1;n >= 0;n- - ) { - TransCoeffLevel[x0 ][ y0 J[ cldx J[ xC J[ yC]
xC = (xS << log2SbSize ) + )
DiagScanOrder[ log2SbSize ][ log28bSize |[n][0] 7
yC = (yS << log2SbSize ) + 1
DiagScanOrder| log2SbSize ][ log2SbSize J[n ][ 1] y 1001
if{ sig_coeff flag[ xC J[yC]) }
TransCoeffLevel[ x0 ][ y0 ][ cldx ][ xC ][ yC ] = il cumts flag x0 ][ y0] && (cldx == 0 ) &&
(2% AbsLevel[ xC [ yC ] - (QState>121:0))* ! transform_skip_flag[x0 ][ yO ][ cldx ] &&
(1 - 2*coeff sign flag(n]) (( CuPredModd x0 ][ y0] == MODE INTRA && numSigCoeff>2) ||
- =S . ; ( CuPredModd x0 ][ y0] == MODE_INTER)) ) {
QState = QStateTransTable[ QState ][ par_level flag[n] ] mts idy x0 ] 0] ae(v)
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3

FADINKA
SIGN INFORMATION

I

ERIOUVS
abs_remainder

I

FE20/8A
rem abs_gt2_flag

|

rem_abs_gt1_flag
o7 H1DNA

[

par_level_flag

sig_coeff_flag

R

residual_coding(0, y0, log2TbWidth, log2TbHeight,cldx ) { Descriptor
i transform_skip_enabled_flag && (cldx!=0 || tu_mts_flag[x0][y0]==0 ) &&
( log2TbWidth <= 2) && ( log2TbHeight<= 2))
transform_skip_flag[x0][ y0 ][ cldx] ae(v)
last_sig_coeff x_prefix a(v)
Iast_sig_coeffy_prefix ae(v)
if{ last_sig_coeff x_prefix >3 )
last_sig_coeff x_suffix ac(v)
iff last_sig_coeff y_prefix >3 )
last_sig_coeff y_suffix ae(v)
for( i = lastSubBlock; i >= 07i? ) {
1301
if (i< lastSubBlock) && (i>0)) {
i (( g[ X0 J[y0 ] == 0] cldx 1= 0) && (xS << log2SbSize ) < 32 &&
Size ) <32)||( tu_mts_flag[ x0 ][ y0 ] == 1 &&
bSize ) < 16 && (yS << log2SbSize ) < 16)
coded_sub_block_flag[xS][ yS ] ae(v)
inferSbDeSigCoeffFlag = |
}
'
i tu_mts_flag[x0 ][ y0] && (cldx == 0) )
mts_idx[x0 ][ y0 ][ cldx] ae(v)
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goooogad gooogod
—fRIVRATA AN E DYV BY I A BEAI=Y DYV RY IR
slice_header( ) { Descriptor coding_unit(x0, y0, coWidth, cbHeight, treeType ) { Descriptor
slice_pic_parameter_set_id ue(v)
slice_address u(v) ol = ey —
Slce_type W) if{ CuPredMode[x0][y0] !'= MODE_INTRA && cu_skip_flag[x0][y0] == 0)
if (slice_type != 1) { cu_cbf ae(v)
log2_diff_ctu_max_Dt size ue(v) iff cu_cbf) {
if{ sps_sbtmvp_enabled_flag) { if( CuPredMode[x0][ y0 ] = MODE_INTRA && sps_sbt_enable_flag) {
sbtmvp_size_override_flag u(l) i cbWidth <= maxSbtSize && cbHeight <= maxSbtSize) {
if{ sbtmvp_size_override_flag) allowSbtVerHalf = cbWidth >= 8
log2_sbtmvp_active_size_minus2 u@3) allowSbtVerQuad = coWidth >= 16
} allowSbiHorHalf = cbHeight >=
if( sps_temporal_ mvp_enabled_flag) — e
slice_temporal_mvp_enabled_flag u(l) allowShtHorQuad = cbHeight >= 16
i slice_type == B) if{ a.llowatV"erHa.lf || allowSbtHorHalf ||
v 11 zero fiag 0) allowSbtVerQuad || allowSbtHorQuad )
iff slice_temporal_mvp_enabled_flag) { cu_sbt flag[x0][y0] ae(v)
iff slice_type == B) }
collocated_from 10_flag u(l) if( cu_sbt_flag[x0][y0]) {
} if( (allowSbtVerHalf || allowSbtHorHalf) &&
siX_minus_max_num_merge_cand ue(v) (allowSbtVerQuad || allowSbtHorQuad))
| if( sps_sbt_enable_flag) cu_sbt_quad_flag[x0][y0] ae(v)
| slice_max_sbt_size 64 flag u() if( (cu_sbt_quad_flag[x0 ][ 0 ] && allowSbtVerQuad && allowSbtHorQuad )
} \ || ('cu_sbt_quad_flag[x0][ y0 ] && allowSbtVerHalf && allowSbtHorHalf) )
if (sps_alf_enabled_flag) { \ cu_sbt_horizontal flag[x0][y0 ] ae(v)
slice_alf_enabled_flag \ u(l) cu_sbt_pos flagx0][y0 ] 2e(v)
if{ slice_alf enabled_flag) \ 3
alf_data() \ 3
} \ = ;
dep_quant_enabled_Tiag 1\ ) transform_tree( x0, y0, cbWidth, cbHeight, treeType ) /
if( tdep_quant_enabled_flag) Y ) /
sign_data_hiding_enabled_flag \ u(l) } /
byte_alignment() \ /
} \
\ 2103
2102
E#YV—DY VRV I A 2105 2106
transform_tree( x0, y0, tbWidth, tbHeight, treeType) { Descriptor B .. \
i thWidth > MaxTbSizeY || tbHeight > MaxTbSizeY ) { bt b i) - .
_ _ . N . transform_unit(x0, y0, tbWidth, tbHeight, treeType . |noResi )|{ | | Descriptor
trafoWidth = (tbWidth > MaxTbSizeY) ? tbWidth/ 2) : tbWidth if(  treeType = = SINGLE_TREE | | treeType = = DUAL_TREE_LUMA | && 'noResi)| |
trafoHeight = (tbHeight > MaxTbSizeY ) ? (tbHeight / 2) : tbHeight tu_cbf_luma[ x0][y0] I - 1 ae(v)
‘transform_tree( X0, y0, trafoWidth, trafoHeight ) if( ( treeType == SINGLE_TREE || treeType = = DUAL_TREE_CHROMA )|&&!noResi) { |
T bWidth > MaxTbSzeY) b b[x01[30] — o)
bf_ar{ x0][y0] ae(v)
Transform_tree(x0 + trafoWidth, y0, trafoWidth, trafoHleight, tresType ) ) o
if( tbHeight > MaxTbSizeY ) Hf( ( (( CuPredMode[ x0 [y0 ] == MODE_INTRA ) && sps_mts_intra_enabled_flag) | |
transform_tree( x0,y0 + trafoHeight, trafoWidth, trafoHeight, treeType ) ((CuPredMode[ x0 ][y0] == MODE_INTER ) && sps_mts_inter_enabled_flag))
: = - - - && tu_cbf_luma[x0 ][y0] && treeType ! = DUAL_TREE_CHROMA
if thWidth > MaxTbSizeY && tbHeight > MaxTbSizeY) && (tbWidth <= 32) && (tbHeight <= 32 )[&& lcu_sbt_Hag[x0 ][50 1)
transform_tree( x0 + trafoWidth, y0 + trafoHeight, trafoWidth, trafoHeight, treeType ) cu_mts_flag[ x0][y0] | ae(v)

} el i cu_sbt_flag X0][y0T)

if tu_cbf_luma[x0][y0]) \

transform_tree( x0 + trafoWidth, y0, toWidth — trafoWidth, tbHeight, treeType ,
'noResiTbh0 )

}

else {

trafoHeight = tbHeight * factorTb0/ 4

transform_tree( x0, y0, tbWidth, trafoHeight, treeType , noResiTb0)

transform_tree(x0, y0 + trafoHeight, tbWidth, tbHeight — trafoHeight, treeType ,

1noResiTh0 )
}
}else { — /
transform_unit(x0, y0, thWidth, tbHeight, reeType[.0) K /
; f— /

} /

factorTb0 = cu_sbt_quad_flag[x0][y0]21:2 iﬁ:‘si:‘:-?l::ﬁiﬁ[(;g-]y)O. log2( tbWidth), log2( tbHeight ), 0 ) \\

factorTb0 = cu_sbt pos flag[x0][y0]? (4 - factorTb0) : factorTho residual_coding( x0, y0, log2( tbWidth/ 2 ), log2( tbHeight /2 ), 1) \

noResiTb0 = cu_sbt_pos_flag[x0][y0]21:0 if tu_cbf_cr[x0][y0]) \

if{ 'cu_sbt_horizontal flag[x0][y0]) { residual_coding(x0, y0, log2( tbWidth/ 2 ), log2( tbHeight /2, 2) |
TrafoWidth = toWidth * factorTb0/ 4 ) \
transform_tree( x0, y0, trafoWidth, tbHeight, treeType , noResiTb0) 2107
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#3
bt_horizontal_fl: cu_sbt_hos al_flag
[XTbY J[yTbY]== [xTbY J[yTbY]==1
_pos_flag sbt_pos_fl; cu_sbt_pos_{fl: cu_sbt_pos_flag
[xTbY ][yTbY] | [xTbY][yTbY] | [xTbY ][ yTb [xTbY ][ yTbY ]
==0 ==1
yp nTbW nTbW >32
e nTbH Th) 2 1
x4
dx[ XTbY ][ yTbY ] | CuPredMode [XTbY ][ yTbY] | CuPredMode [ XTbY ][ xTbY ]
=MO! =M INTE!
1TypeHor | trTypeVer 1 TypeV
1 (inferred)
0(00)
1(01)
2(10)
3(11)
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