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AR5 A 5= @ ot Eefo] ~/EFY & sl o] 4F2e] CTU(coding tree unit)-S-
E3ES Ut s o] F A= sl o] Aol Eefol vErd 2 A E 4 QT
shibe] F A= st o] ko] B 1F o B A E g vk sk B 1 ES
sty ol Abe] Bt & 23S 4 Qv HEl 2 A ] B ol U9 CTU A =9
ALZy o & e 9= 91 THa brick may represent a rectangular region of CTU rows

within a tile in a picture). B} T} HE 52 FEAYE = 9la1, 7 HEH &
A1 R W 3k o] 9] CTU &2 742 5= A THA tile may be partitioned
into multiple bricks, each of which consisting of one or more CTU rows within the
tile). b= el 52 S| H A G2 B2 3 Heo g Bd 5 JIThA
tile that is not partitioned into multiple bricks may be also referred to as a brick). H. €]
20E A S e shE CTUE S SA T A4 eu ¥ & vehd
Ao AV CTUES B8 Yol A CTU el 28 27102 AHE 4= 9lar, g
W B E2 A7 Bl e 37 By s day Alog dEHor dHd &
lat, 1] ar A W Bl 52 7] A o] A7) Bl 5o HlAE AR
A4 o2 HJEE 5= 9JTH(A brick scan is a specific sequential ordering of CTUs
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in a brick, bricks within a tile are ordered consecutively in a raster scan of the bricks of
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the picture). B2 54 Bt 4 R 54 8§ & ol o] CTUE ] A+

% 9 o] TH(A tile is a rectangular region of CTUs within a particular tile column and a
particular tile row in a picture). 7] Bt &= CTUE S A2 & 9ol oL, 7] A2t
G2 V] A o] ol FAE FolE Zar, WH= I A st E A E
o] AMEl A g Asof ofsto] WAl E 4 A TH(The tile column is a rectangular
region of CTUs having a height equal to the height of the picture and a width specified
by syntax elements in the picture parameter set). 7] B} ¥ 8-& CTUE 9] A}Z}
dHolar, BV A 492 A A et A E W e AE A 245 o ste]
A E = WRE 2EaL, oli= Y] HA 9] ol 3 A 5= 3 TH(The tile row is
a rectangular region of CTUs having a height specified by syntax elements in the

picture parameter set and a width equal to the width of the picture). B} 2712

9 A5 SHE M Yok CTUE S 54 4244 2ul 92 vhebd 5 951, 4]
CTUEZ B W] CTU 2B 200 = A& o= Fy= & 9l 34 |
BAEE 7] 9o 4y] el el gaE 208 dsor ud 5
A THA tile scan is a specific sequential ordering of CTUs partitioning a picture in
which the CTUs are ordered consecutively in CTU raster scan in a tile whereas tiles in

a picture are ordered consecutively in a raster scan of the tiles of the picture).
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AMZ o) glo]) Ei= W 3 Al 53 (transform coefficient) 52| F] FH(EE o Ho)&
Fake 5 g,

of ®A oA ek im0 B S A H ). o B B0, "AB"E A B/

B "2 A a1, "A, B"&= "A H/EE B 'R AT U1 02 "A/B/IC'E A,
B J/HE= C 5 Hol5 sty & ot} i3, "A, B, C" 5 "A, B /= C T
Ao & st E 2| u] gt} (In this document, the term "/" and "," should be
interpreted to indicate "and/or." For instance, the expression "A/B" may mean "A
and/or B." Further, "A, B" may mean "A and/or B." Further, "A/B/C" may mean "at
least one of A, B, and/or C." Also, "A/B/C" may mean "at least one of A, B, and/or
C.")
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document, the term "or" should be interpreted to indicate "and/or." For instance, the
expression "A or B" may comprise 1) only A, 2) only B, and/or 3) both A and B. In
other words, the term "or" in this document should be interpreted to indicate
"additionally or alternatively.")
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38w ol 489 4 R vH /8 U B4 T

2 PRSI ! F/]l"%(residual processor, 320), Oﬂ (predictor, 330), 7F2HE- (adder
340), I B ¥ - (filter, 350) 2 ™ ¥ 2] (memoery, 360)E ¥ 3}alo] -4 =

o F(330)= 1 E EH(33D) R A Ee} of| 57332 E 23 014.

A A7 A 273200 9 YA S (dequantizer, 321) 2 9 ¥ 3 (inverse
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A 2]3(320), <l SH(330), 7FAEF(340) HZE[ T H(350)3= A AT ol ol whe} sk
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steso] AEHE(E &0 Haiy A L= 22 AA) sho] -AdE
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A Aol el ske] A E = dvk Y] stEdlo] A EE EE v 2 E(360)
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T2/ 3R E Bz v EAEHC] HH Y, H Y 4 (300)=

O

0.2-19] Qlaiw x|l A Blv] /7% AR 7F A 2] | L2 A 20 o351
e HAE 5 U dE Bl va2d AAG0)= BV R EAEYH SR
953 E5 ST A ARS V|HoE RYE/ESES =S 7 Utk
Uiy 2300 2™ Ao A8 A File olgste] Had s
TS g Advk Wb v o] A fulE o F 5ol 2% fHW A A,
A9 FHlE A2 EY 5 B Hd 29 FHeRTH A2 B A E,
vtolYe] Ev] & W/EEHY Y B 725 wepA EaE 5 Ao 29
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T AT

Y 23003 5 02-19] 1™ FAENFEH HE AT EHELEY
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271 HlH /9% A B = of sl H o] A sheful B A E(APS), I ] 3tehu]
Al E(PPS), A1 2= aheb ] B] A E(SPS) BE1= HIH @ e} u| B A E(VPS) &
thFsk g A Ed] et AR E v 23 ¢ vk gk ] vy /9
A1 = dHk A gk A B (general constraint information)S T 3313 4~ )
Hay 2= 7] sten e Al Eol w3k AR 2= 7] ARk 2§ AR E
U 7o 2 A5 Hay s 5= vt 2 Aol Sy AL " /448 =
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T S A ARG FH A I i £S5 Had R & oA
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B 3234 455 302 42 $5 A% o8 TR GA F0

TS QY 29y, Y e Z2H9 8 4 Al HMVP ¥R 59|
o A= A HS durd o7 ¢k 4= gl7] UH{%OH PPE 48341 WPP
S A g4 gyt HE AUt Vst e s S Aol B

T 2=H9E AYE a1 dte] durHMVP HHE S %] 8-8 uf o] F-A - &

o Al A & & LpEFA T

T 125 FxEH, WPPel o] ZF CTU 3 ©9l 2 ¥ H 3} 3= 7-5-, HMVP
H o o] Tl A EA 7F A S 5= QT o] & Fo], N(N>=1)H A CTU 3 ol A <]
A CTUE 93 HMVP ¥ 3= N-1H A CTU doll EA8l= 55, &5
N-1HA| CTU 8 o] wpA| 9 CTUW E59] T (AT /v )o] giEofof
A 7 A7) wFolvk =, AA| & sholl A WE A vt A 8= gl
t 24X = @A HMVP 3 3 o] 4748 HMVP FE E°] @A () 59
U9 & 8te] AMEE = HMVP 3 71 gti=4] of & ¢ = gt} o] & &A14]
A& ﬁ%ﬁ = A5l AA E5o 39 Al HelA EEE = HMVP B3 ¢}

HY Al & 4838t 4ol dAl E59 29 A HoA =&5 = HMVP
H B of] x}o] 7} ‘ﬂ“ﬂﬂ T 7] wEol o

b o o AAJdol| = A 9f 2 A A = El A st fste], HMVPE
2§ v, 5| 2B #e] HHHMVP H3H)E 2713} dlF o2 HE A7t

2 A A ol o]l whE 3] 2] whe] vl (HMVP B 5)9]
o Al A & & LpEFA T
CTU 8] 3 CTU"E} HMVP ¥ 7} 7] 8} 5= l T} =,
CTU 3 2] A CTUE ZH3l= 49, HMVP 3 & % 7] 3}35lo] HMVP H 3 o]
3EEE HMVP 2 &9 7527} 00] ¥ 25 3 5= Qi) 7] ef 2o] CTU &njc}
HMVP W & Z7|3}g o 24, WY A7t A== A F-o = Al oF §lo] ?SJXH
E59] f5 ek X8t CTUES 29 A4 A S5E HMVP F2.&
AR = QT o] A9, ol E Eo] dAl E521 A A CUZFCTU 39 dﬂdaﬂ
CTUCl $1A3kar, & A cu7t/d7] AR A cTue] AWMA cuel 3l dahi= 45,
AF7] HMVP B ¥ o] £3Fd HMVP $H.E2] 7]5=7} 00] v} I3 o & o] 47|
CTU 3ol A A CURTH &4 9 E CUZF IE Bz a9 ¥, A7) oFA
AYHE CUS 229 ARE 7|V S & HMVP TR} 55 o] 47| HMVP
B of] E e 4= Q).
5147 o] o A A ool thE HMVP B3 #he] W& oA 4 o=
L ERYI T
145 Fz2ehd, Lefol 2~ WY E HMVP ¥ & 27| 38)sk 4= gl o,
Zefol 2~ Y CTUE ] iM% 29 o) CTU(A A CTU)7F 7t CTU & <
AHA| CTU S1A] o 75 st 4= o) & 14004 = A2 A (ctu_idx %
Num)o] 0o, AWM A CTUR s = A2 74319t o] d], Num2 Z}
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CTU oA o] CTUNGE 9| dte} o} & o 2 g5 B e 7y
749, ctu_idx_in_brick % BrickWidth)7} 009, (& 2.8 )
CTUR! AL =2 st 4= Q). o] 7] A, ctu_idx_in_brick-> 7] H.2] U] 3|
CTUY olel A~ & Vel AL, BrickWidthi= & 2.8l o] JH| S CTU U9 &
LERA T}, =, BrickWidth+= 3l 9 B2l U] CTU € 9] & el 5= slt), A A
CTU7} CTU 3 2] AWM A CTU! 4 $-¢ll = HMVP H ¥ & 7] 3K, HMVP H T
Y 3IRE N4E 0o R AAstar, 1384 & 7 $oli= HMVP B &
A gk}, o] & Sl CTU W ZF CUE ol = 3 (ex. M A] or MVP B 7| HH S
AAAH, o] ol HMVP Bl ¥ o] |48 3B 7} MA] ¥ = = MVP 229 g2 ¢
AH T H(ex. A TH or MVP $H)E ¥3hE 4= It} Wx] X = = MVP
RE 5ol 71ukgl Q1E o S B oA EEE i ES@A £5)9 24¢
A H = HMVP H ¥ o] Al 2 HMVP 352 2 A (d o] E)yH . o] 4
T A A 4ol o -3€ 4= glth o] F CU & CTU®N H&he] &= A<
Hhig] o= 9l

U2 o 2, HMVPE 4 -8-8 u], v CTU v}l HMVP B ¥ & % 7|3} o 24
CTU &9 A E A AT =5 QlT) o] 49, CTU @91 = HMVP ¥ 3 7}
Z713} {22 CTU Wl A8 E5 59 2249 A 27 HMVP H o] Ho
AT o] A5, Y CTU el A& E5(ex. COHEY =2 AHE
7|RES 2 HMVP $£H.& =23 4= 9low t}&3} o] d A CTU7} ZF CTU
o] AWM A CTU Q1A] o] 7 Fkglo] HMVP ¥ 3 7] 38}7} 7hs 8l X o).

T 15 Foug o] v s o A A]dof thE HMVP ¥ #He] HPH S o A]H o7
L ERYI T

T 155 Fzehd, A4 cTUZF 2 CTU 3 2] A A CTU 91 4] of 3 hekgl o]
CTU v}t} HMVP ¥ 27|13} & 4288 4= Q).

gHH, v CTU vhe} HMVP ¥ 271318 & 49, 8lld CTU Wlol] EAl k=
L5592 29 AHE &% HMVP $H. 7ol HMVP B Hof| ¥3lx =
A5 oA 2 BEFOo R EEy = TR ARgo] AldA YU = vhe glt,
upebA, @Al CTUC 15 8 #5 CTUS] FH.E HMVP B 9 of] #]7d3te] 7} gk
FHE EH 5

T 162 B iy o] i thE A A oo thE HMVP H 3 #e] W&
A A & & vpEFATH

%168 Fzshd, A CTUNN-th CTU)S} 522 F7] 2] CTU, =, (N-1)th,
(N-2)th CTUZ} &A1& ], & A CTUW ol EA) 8= CUE-S (N-1)th CTU W 2]
E5E5Z25H S8 HMVP T H(5)2 AHEE 4= 3l T} o] 49 (N-2)th CTU
o] EE5E25EH =55 HMVP TH(5)S AFEE 5= 9laL, 2713} =
A A

- A Ao A A Qbet= WS 4]-8517] 918 HMVP M3 &= th5-1} ol

Ao = weld 5= 9l
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%172 HMVP W3 #2] WH S oA 4 o7 Ve,

T 178 FxEH, HMVPL] Bl ¥ 7] 7} S(ex. 16)Y W (buffer index 0~15), ZF
CTUW 9] CUES 5 170 A1 vhef o] A, o] = E5 Qld A=
R 5= ¢lth (N-Dth CTU =¥ o] & ¥ W (N-2)th CTUN A &5 A
HMVP TR E2 HH oA A A, A4 CTU W E5EZ5H mad 244
AR50l HMVP $HEE A HMVP B H ol A&t v &2l & 9 &

o Al A g uRe} o] CTU Sl E =2 el CTU A] Al AK(indicator) 7}
EAT o, Z X = CTU A9 25 7|[Hho 2 WA A AT dii-&
2hg 4= Qloh

343 HMVP2] 3| 2 E 2] 2] B3 (HMVP ¥ #)2] H7|= H 3 7] &
e 7, W ol EA8tE TRET 5 A 52 A ANE &
aelste] 2AE 4t st A o ol A 9 ol M V|8l ] 7]E
HMVP2} B] 13l o]-& 7}53F HMVP K7} &7 w0 HMVPZ ¢ 3 7]
o Z7]7HH FrolA & Ao W37t A9 glot ol & &9, CTU dntrt
HMVP W & Z7]3}8h= A Ao, A A CTUS Q15 8 £ CTUZRYH
2% HMVP $HE7HA] AFg3h= A 5 488 o 3] Alo] =2 SE 5 E=
6202 At 4=t} T3 o] & £, A3 CTURT HMVP B9 &
F713sh= AA & A8 v B Aol 2 SE4EESE HYT 7 9o,
ol A5 s Astrt Aol glct. gk sl ~ & #e] o i AV & A48T
mf, SIMD(Single Instruction Multiple Data)E 4-8 o] -7} 2122 = Qit}, ol &
0, £ (ex. 8712 tlolE & ghel vl @ ALbetE Alo] 7 A5
W Alo] 25 & H 2 §lo] SIMDE 483l Al o] Al 535 571 §lo]
A5E 74 Aol a2 ol
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A A 8k= CTU o] A A CTUN A 27]3HE = glvk. vhA] wabd, 471
HMVP B ¥ 3= A7) &7 555 £3381= a4 CTU7F $1238F= CTU 3 9]

AWM A CTUE A 2]l 74 -F-(when processing a first-ordered CTU) Z7]3}2 <=
ATH 71 €A CTUZE 7] CTU 39 7] AWM A CTURl A o2 vty -5,
371 HMVP ¥ 3 = 7] A A CTU Woll A 37] e A E5H ol vA] Qi+
2o 24U ARE VW0 B © ¥ HMVP X5 X318 5= glt}. 47| @A)
CTUZ}737] CTU & 2] 7] A A CTUZ}F ol d Ao & gk 79 A7
HMVP 3 = A7) @A CTU Woll A 7] A ES R} o] Aol 1adH
EE59 $2U ABE /[Hto 2 5% HMVP $H 2L AH7] CTU & ¢] o] A CTU
ol A o] Hefl Sl E59 22 ARE 7|9oE "9 HMVP 25
E3ES g QlTh g ol & B dA E5<1 dA CUZFCTU 2] A H A
CTU®l| Y A3tar, A cuzt 371 A A CTUL] AMA cuell sl dah= 49,
A}71 HMVP B 3 of] 3315 HMVP 3 H &2 7|7} 0ot} &gl o] & S0o] 47|
CTU 3o A & A CUR.TE A 2 F CUex, A CTUN A & A CUE.t}F H A
FEE CU F/E= A A CTU ol A A CTUR T A =29 ¥ CTU W CU)7F
AE R I E W, A7 o4 9 CU2 24 A HEE 7|[HEo 2 HMVP
FE7F EEE o 7] HMVP o) 323kd 5= Qlth wHof A A 5o A
RE7FAEEE A A7 HMVP 3 H3= A7) 34 5o o3k ) x] T
f2E Wl 783 M2 T H Eex. T WA FRE L A o)A T8
Eshel Mgz v AR Hol WA TR A FRT 242 A g0 7] A
TR Y iEd F7HE 52l o] A5, 47 HMVP T H= 7] WA T 1

g 2E ol M 7] 334 FRE DA FHRE FHll A E 5 vk v
S, 7] HMVP S H o= 44 7] A 1 g 2E YoM 47 33H48 S HE
D A7 R Eo ey = old ar) i & old A glo] ddhE 4= gl

EUE o &2, A7) HMVP B3 = CTU Y9 & 7|31 5= g} ==, A
HMVP B 3= & 2] CTUY] # 3 CTUANA =5 ¥ HMVP S H7bA] 313t 4=
AT 7471 HMVP 3 7} 271815 3= 2 9-, 47| HMVP H 3 o] Z 3% = HMVP
TREY NFEooE AAE 5 g}

A3Y A= A7 HMVP A & 7| to & A7 d A E59 24U AR E
L Z30R(S1810). 1 A% = A7) HMVP Bl ¥ o] £3t¥l HMVP & H. =
JHto 2 A7) ) &2 249 ARE =53 = o} o & o, A7) dA)

of %] B W= MVP(motion vector prediction) 2. =7} 4 8% = 49, 471
HMVP B o] £¢H 47| HMVP $H & HX] B L= MVP FH 2 AL83 4
ATt A E Eof, 471 AA EFol WA BEvF A8 E = 5, 447l HMVP
o] ¥ 7] HMVP $H= WA $H g ~EQ T H & ¥35 51 11 X]
Slul A2 7|uto & Ay M X T H g AE0) £33t T RE So| A A7) HMVP
FTHE A A 1ok 37 WA el A= oS A AREA Tk Y
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ATk A7 @A CTUZE 271 CTU 3 2] A7 AR A CTUS! Al o2 ke -5
AF71 HMVP B 3 &= A7) @A) CTU ol A A7) 8lA] B2 R WA gay
i=| A

=
E59 22U ARE VWMo R 5 ¥ HMVP 2.5 ¥ 33t = gt 47| | A
A

HMVP B3 3= 47| & A CTU Well A A7) a4 E&H ) o| Ao vz 3
B2 2x0 ARE 7Hlo 2 ©55 HMVP £ 8 2 A7 CTU 3 ¢] o] A CTU

ol M o] Hel Hladd E59 22 ARE 7|9oE “SH HMVP 25
E3ES g QlTh g ol & B dA E5<1 dA CUZFCTU 2] A H A
CTU®l| Y A3tar, A cuzt 371 A A CTUL] AMA cuell sl dah= 49,
A}71 HMVP B 3 of] 3315 HMVP 3 H &2 7|7} 0ot} &gl o] & S0o] 47|
CTU 3ol A & A cCUR.TE &4 FHH CUex. d A CTU A & A CUX.t} A A
FEE CU F/E= A A CTU ol A A CTUR T A =29 ¥ CTU W CU)7F
AE R I E W, A7 o4 9 CU2 24 A HEE 7|[HEo 2 HMVP
FE7F EEE o 7] HMVP o) 323kd 5= Qlth wHof A A 5o A
RE7FAEEE A A7 HMVP 3 H3= A7) 34 5o o3k ) x] T

g nE o] 783 A T H E(ex. 57 MA| FHE LA WX FH
Eshel Mgz v AR Hol WA TR A FRT 242 A g0 7] A
TR Y iEd F7HE 52l o] A5, 47 HMVP T H= 7] WA T 1

g 2E ol M 7] 334 FRE DA FHRE FHll A E 5 vk v
b, 7] HMVP 5.0 = 37 WA TR g AE Yol A V] &

DA TR E dE = JE AR T & Qd A glo] dhehe

T UE o2, 47 HMVP B 3= CTU 99 &2 27]8E 4= o}, 1=, 7]
HMVP B 3= & 2] CTUY] # 3 CTUANA =5 ¥ HMVP S H7bA] 313t 4=
AT 7471 HMVP 3 7} 271815 3= 2 9-, 47| HMVP H 3 o] Z 3% = HMVP
TREY NFEooE AAE 5 g}

Uiy Ax= 47l HMVP HH & 78 o 2 A7 dA) 859 2249 ARE
EE30H(S2010). Y2 AX 3= 47] HMVP B ¥ o] £31¥ HMVP 3 H. 2
ZIREO 2 AV dA BE5Y 24U ARE 23 9t o & 59, 47] dA
S50 X B E= MVP(motion vector prediction) 2. =71 4 -8-¥ = A9, 471
HMVP o] ¥3+e 47 HMVP $H.E WX & H L= MVP & A
ATt A E Eof, 471 AA EFol WA BEvF A8 E = 5, 447l HMVP
o) 3t 7] HMVP $H = X T H g ~Eo TR ¥y a1,
Edority f5d X ARG VMo Y] v FH g AE
HE FollA 47l HMVP $FE7F A A & = it} o] 29~ 47] HMVP
}7] A 8 gl A~Ed E8E = a7 Mx] THE DA v A

HE SAEAHE AV WA FH G AE YoM ld AT edE
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ol ~edw gx, A A, Bae], 58 8t . (VoD) A H] & Al E
=], OTT H] ] 2.(Over the top video) =], JTE U 2 E ™ AMH] 2 A3 A,
321 (3D) B T] 2 A X], VR(virtual reality) “&*], AR(argumente reality) “& =], &4
AstH Y9 AR, &4 Sk W (ex. AR A 28 Wik, v) &) 7]

gk, ek g 5y 2 o w8 Hv] e G Foll 2FE 52 lom vt s
T ol 1/\]§ Ag)str] Aa] AHgE 5= At ol & 0], OTT H| | 2 (Over
the top video) F X 2= A|§) Z&, EFd o] Edlolof, AH Y A& TV, FA o E

3z S-S A~
29 a3l

Al 28]l ~ntEE e E-E PC, DVR(Digital Video Recoder) 5=
ek Boubno] g w s Hu] e AR AEs v

9l P
A .0, DI DER A5 WA A3 5 ek 2
wigol w2 dlol el F2E 7hA = WElm| o] dlol B EF AFE} RS
9z 1% A o] A 5 ek ] AFEE RS 5 g )% A

AFEHZ 42 F Y=ol ARy s BE E79 A4 A2 2 a4 A3
AR E st A7 AFEF RS S U= VE A s, dE E

B2 ¢ o] t] ~=(BD), ¥ & 24 8 ~(USB), ROM, PROM, EPROM, EEPROM,
RAM, CD-ROM, A}7] Hlo]x Z23] v~ 2 F314 doly A FA &

Y obslk o= v} 3k A AFEHIF S 5 = 7 E v A= vk k(o &

=0, A YIS 53t Ao el 2 F-H vy & Eghsi) ek 7
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HEAERORRY 58 WA Qe 25 7|gtow A7 WA FH
g 2Eo] 3H FHE Foll X 7] HMVP FHI7F A A ¥ 3= A&
S5 o= st 44 ﬂi‘ﬂ WL
Nz Aol ofsto] == g Az ol glofA,
& A & 5ol o 3 HMVP(history-based motion vector prediction) H 3 &
T &8s v,
2F7] HMVP Bl ¥ o] £3l¥ HMVP 3 H.Z 7|HFo & 47| & 4] &5 9
Ao AW E EEel= WA,
A7 A AHE 7|H o2 47 A 5 g o5 MEES
At @A, 2
A7 S MEES VWMo R HAFE AEES EE5e = 9 E
A7 A FE AEEC) e ARE ¥3het= A AR E A3y s
GAE E g3y,
471 HMVP H#H = 7] A A E5-& X st @A CTUZL 918t
CTU & 9] 3WHA CTUE Aglsti= 45, 27135+ 28 502 51,
OM} ?li%‘ WL

183l 9lof A,
%71 HMVP 3 7} 2718} 5] 3= 7 9, 7] HMVP B 3 of] 315 3=
HMVP $H 59 /=002 AAEE AL 5EH o= 3=, 4 olady
H]—HJ
Agatol] oA,

%271 @A CTU7ZE 371 CTU 8] 7] S0 A CTURIA] o35 shdsh=
GAE H Eeghe SHCE k=, 9 2

A 108l YA,

271 @A CTUZF 2471 CTU & 9] A7) AWM A CTUI Ao
7] HMVP B3 = A7) & A CTU Well A 47 &

3% A E5 H ki A
NAYH 5] LAY ARE V|H o2 "9 HMVP 3 HE
Egbatal,

71

#A A CTU7}F 7] CTU d 2] 27] AWM A CTU7} o}y Ao =2 ety
Ao Ab7] HMVP B 3= 47| & A CTU Woll A A7) a4 B2 1)



WO 2020/036417 PCT/KR2019/010312

P93 12]

[7d -8 13]

[ 14]

[7d7-8F 15]

37

oMol AT HFo £ ARE V|[WOR Ly HMVP $H 4
%371 CTU & 9] o] CTU Wiell A o] Hol QI | E59 49 4HE
Mo R EEE HMVP $FRE ¥3tehi= A& 5402 5=, 94
lad .
Al10%el oA,

= oAl g 7k o 2 4] f A CTUZF 471 CTU & 9] 371 SUH A
CTUSIA] of 27} shehw) a1,

ctu_idx % Num
o] 71 A, ctu_idx= 7] A CTUS] 1A A5 YER AL, %
¥ 59 2 (modulus) ¥14H-S VERH AL, Nume 47| CTU 8§ 2] CTUE 9

A5E GehR A 57402 iz 94 1z .
Agatol] oA,
A7 @A EFo WA .= HE = MVP(motion vector prediction) 2= 7}

2 25)= A4S A7 HMVP B o] 235 A7 HMVP £ 2.2 7|gto s
A7 A BEEo 2 AEI Ry = AL EX o 5= A

A7) A A EEof WA BTt X—i%ﬂ% 745~ 471 HMVP 8| 3 of] ¥3+5
A7) HMVP SR =X T H gl A~EQ T 1 2 Eéhy] a1,
HEAEHORHE 54 WX ldAE 7[HEo g A7 X T H

gl Eof X318 THE Foll A 47 HMVP THI7F A A ¥ 3= 41&
S0 R o= A A W,

AU S Ag H 2 Aol oA,

& A & 5ol o 3 HMVP(history-based motion vector prediction) H 3 &
5%k, A7) HMVP B ¥ ol £3589 HMVP 3.2 7|who 2 47| § 4
E5Y AN ARE 5510, V] 229 BERE VSR 4] A A
50 gt d 5 MEES A6t d 5 ¢

A7) el 2 MEES y|Ho g B ML= QAFE= JPARE
x.gshH,

271 HMVP ¥ = 7] A A &8585 E3ake= A CTUZF 1Al 8h+=
CTU o] AHA CTUE A 2late= 47, 27134 = 2l & S 27 8=,

FGHE" ZA.



WO 2020/036417

1]

SOURCE
DEVICE

1/19

VIDEO
SOURCE

RECEIVE
DEVICE

RENDERER

ENCODING
APPARATUS

DECODING
APPARATUS

TRANSMITTER

RECEIVER

PCT/KR2019/010312



230

200

WO 2020/036417 PCT/KR2019/010312

2/19
2]
nid
|
<|
|
o
i
< _ a0 -
E [ ~—— Lul n__l b ———
slol [T
|
JI J J J
M |
1
I+ I+
A of ol <
n-T~ T < N— N
(0] Br
IF
Al ]_],_|_ ol LN
NI~ Jod T~
o 7l Bl o
ar
/'\\_/
oy ) b (;
g~ //’3 w &
+ \ //
@) o o S
LN —_
o I ~| | o
o~ w — (V] J
DAy |udr S
| [T | | o
O =
Ny o
? 1
KO L 1k @ i IF
S ?58 I i E‘Jug
I3 | & =
ol El
) )
X0 o o
80 % ~ &
mr 5



320

300

WO 2020/036417

53]

ls{Una
e

3/19

350
)

)

321
)

O 2 2]

DPB
)
(
360

30

B
[=]
=
332

KO
a0
IS

w| m
o

PCT/KR2019/010312



PCT/KR2019/010312

WO 2020/036417

4/19

o (@ o
(@] ~— Al
< < <t
_%0
mm B mujn -
N
| ] |2
zo| (=Y |en
grar] (Dl jue 2
k= I ] I
— A0 - 7T <0
L Khu 20 — 80
ol LH O
~ KIr uE H 1|
360 H K %0 o
< &0 B o0
K|r oo KIr 4
& RN =]
ofo

N

o (& o o o
o — [qV] (a9 <t
LN LN LN LN LN
(V] w w (V] (V]
7l
KO ~
Ru 20 ujn
ol Ul X K Hin
~ M K U oyl R
H KIr LH Bl | [
KIr 30 KO KIr AEL] R
SO ol =y Syl | ™ o
mE| | ® = UE g [EK
< r ofo <+ el |uw
<1 K dali=ny Al
= = =<
1 KIr
)

=
=]



WO 2020/036417

[5=6]

5/19

\

OlE| 05 B2 A

PCT/KR2019/010312

—~—5600

——5610

—~—5620

[5=7]
B2 B1 | Bo
curr
A1
Ao
[5=8]

Load a table with

Decode a block with

HMVP candidates

Update the table with decoded
motion information

HMVP candidates




PCT/KR2019/010312

WO 2020/036417

6/19

pappe 9 0}
ajepipued

dANH

paAOWaI 0} T
|
|

alepipued
dANH L
L-1 w ¢ ¢ | 0
__1\\
%Zu CTAANH] oo [WdAAINH | oo CdAINH | <dAINH | L dAINH
\\ \\\ —
LTAANH | eee [WdAANH | o= EdANH | ¢dAINH | ' dAINH Oa>_>__._m

3|dje) au3 Ul xapul
slepipued dAWH

aiepdn
J3Ye 3|qeL

o1epdn
910J9q 3|qel



PCT/KR2019/010312

WO 2020/036417

7/19

[5=10]

Peppe 8q O} r>rromr 7
dlepipued |
dAWH | 2
N
juepunpsy ||
3|qe} 3y} Ul xapul
-1 w ¢ /4 | 0  olepipued dAINH
N.a TdAINH w dAINH EdANH | LdAINH | OdAINH a1epdn
R\,\\\ \\\ 121 9|qe]
..... ¥29y2 Aduepunpal
TAAWH | oo [“dANH | s=< | €dAINH | ¢dANH | *dAWH | ©dAINH Jaye
..... S3}epIpuUed JUepunpuay
alepdn
FTAANH | oo [“dANH | e | EdAINH | <dAINH | *dAIAH | °dAINH a10joq 9|ge]




PCT/KR2019/010312

8/19

papodua buiag (s)0|g X Aouspuadap AW pue [oxid J1
Aouspuadap 8_:_5805% salM|igeqold Dygyd ©
AT
m X n%v m
e —
1\ )" r - A
X m%
s y,
1 M ..... o= 5 =

WO 2020/036417

[5=11]

|

4

'If\)
¢

%

a

S




PCT/KR2019/010312

WO 2020/036417

9/19

[5=12]

fouapuadaq Jayng A0ISIH




PCT/KR2019/010312

10/19

X va i

RS o Sy B g =— 5 A
X N% uonezieniu Jayng AOJsIH

WO 2020/036417

[5=13]



WO 2020/036417 PCT/KR2019/010312
11/19

[14]

HMVP buffer initialization |

ctu_idx = 0

If(ctu_idx%Num == 0)

Yes

Y
HMVP buffer initialization |

ctu_idx ++

Y cuidx =0

!
HMVP buffer update |

cu_idx ++
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ctuidx = 0
For Loop No
Y
HMVP buffer initialization
cu_idx = 0
ctu_idx ++
For Loop
cu_idx ++ 1
HMVP buffer update




PCT/KR2019/010312

WO 2020/036417

13/19

[5=16]

NLD (us4nd) YIN

NLD YiL-N

NLD Yic-N

8

9

ND waln)=— | |




PCT/KR2019/010312

WO 2020/036417

14/19

[517]

LD (Uand) YIN NLD Y-N
r N ' 7 A
ololol v v o] |
LD
xapul
el v ol s|rlele]r|o]ng
Xapul
stlv et e ]| o sl e ol s|rlele]|t]o]om
\\\xﬁ.ﬂé&mg
NLD UiL-N j " N1D Urz-N
xapul
Ll v v vjofofofofo]ofo]ofo]o|™
slv|elz]t]o e | 2 |o|ls|v|ela]||olfP
po|g
Xapul
stlve et e ] o sl zlols|rlelz]| |0 om




PCT/KR2019/010312

$1800

>
= b

15/19

=

=

=

NES;
5 HMVP B I

—
[s)

A ==01 o

;

—

WO 2020/036417

-
[&3

[5=18]

(@») [@»)

o™ <r

0 0

" n

X0

=

ol

ujn M K

i ol A

z ooy
™N Ul

Kr

Wﬂ_- | Ol Hjn

g Ui =0

(o]

_ < UE

= Kr<

e =T

jifll

=

7l

Y

Z=
=]




[

WO 2020/036417

16/19
5=19]
i
W
{|
W]
T
 — 1 ________________________ ]
| S |
| = |
H |:| ~—r H
| Mg |
| Eﬂ 00 |
| o H |
| o I |
| RO |
. i |
R o |
sl @ LI
A= |
! < !
K| T |
KO | |
Uj’ | =) S |
M Iisa) ol '
o S S |
: < IF — I+ :
B e L I |
| = | Indu = |
| < |
| T KIr |
| ~ °g |
I |
I L i
! < !
| I |
- ml |
| o |
L _

PCT/KR2019/010312



PCT/KR2019/010312

52000

—~—52040

=<
= b

17/19

=

=

=

NES;
5 HMVP H{ I

-
[&

A == 0| of

;

—

WO 2020/036417

L
O

[5=20]

0

=<
Ul
Hi

==

<
ol

r

Y

=
(=)




WO 2020/036417
18/19
21
e
i X
: =l
| ~
! Hr
| 1
| o
| B
|
|
: ey | =0 R
| ug >~ | ™ ~
S |xX I
™ Enlll ﬁ
| = N
=
KO |
a0
oo U
| Al
3 %
= iy KIr
| = KO =3
| i
: —~ el
| 2 4 )
: = M 'K|r (0]
! 4 — = @)
| 4 o KIr
: & m il
| 0 s
|
I A
i
Lu|
<]
Lu|

PCT/KR2019/010312



WO 2020/036417 PCT/KR2019/010312

19/19
[5=22]
<] HJ
wl =)
x <
z =l
Ok o-
0 0
; " ® 4
3 KO
e - =
< - o §
il . | [
1 =
|
|
! Bl
N\ 5
(e
A
. o

AOEE
HAG/7H| 2f



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2019/010312

A.  CLASSIFICATION OF SUBJECT MATTER

FG4N 19/705(2014.01 ), FO4N 19/436{2014.81 3, HO4N 19/51(2614.08)5, HO4N 19/176(2014.41}

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4N 19/105;, HO4N 19/15; HO4N 19/433; HO4N 19/57; HO4N 19/597; HO4N 19/91; HO4N 19/436; HO4N 19/51; HO4N 19/

4/176

Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: decoding, candidate, history, motion, vector, predict

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y ZHAMNG, Liet al. CE4-related: History-based Motion Vector Prediction. JVET-K0104-v4, 1-15
Joint Video Experts Teara JVET) of (TU-T SG 16 WP 3 and {SOAEC JTC 1/8C
29/WG 11, 11th Meeting: Ljubljana, SL 14 July 2018, pages 1-¢
See pages 1-3.

Y US 2017-0127086 A1 (HFIINNOVATION INC.) 64 May 2017 1-15
See claims 1, 21,

Y WO 2018-002425 A2 (NOKIEA TECHNOGLOGIES OV ) 04 January 2018 5,12
See paragraph [0262].

A EP 3316581 AT (ALLWINNER TECHNCOLOGY CO, LTD.) 02 May 2018 1-15
See claims 1-7; and figure 1.

A JP2017-169022 A (NEC CORP.) 21 September 2017 1-15
See claims 1-3; and figure 1.

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

the priority date claimed

S ial ¢ ies of ci - s . N . . . ..
Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« _— B . : : :
: : Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) - : : . :
’ ) o considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P”  document published prior to the international filing date but later than  «g» 4, 1oiant member of the same patent family

Date of the actual completion of the international search

21 NOVEMBER 2019 (21.11.2019)

Date of mailing of the international search report

21 NOVEMBER 2019 (21.11.2019)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2019/010312

Patent document Publication Patent family Publication

cited in search report date member date

Us 2017-0127086 A 04/05/2017 GA 2950064 A1 23/12/2015
GN 106664414 A 10/05/2017
Ch 106664414 B 05/07/2019
£EP 3158744 A1 26/04/2017
EF 3158744 Ad 26/07/2017
US 10021418 B2 10/07/2018
WO 2015-192780 A1 23/12/2015

WO 2018-002425 A2 04/01/2018 EP 3479575 A2 08/05/2019
US 20150207330 A 26/09/2019
WO 2018-002425 A3 08/02/2018

EP 3316581 Al 02/05/2018 CN 105187845 A 23/12/2015
CN 105187845 B 03/07/2018
EP 3316581 A4 17/07/2018
US 2018-0234680 A1 16/08/2018
WO 2017-024812 Al 16/02/2017

JP 2017169022 A 21/09/2017 None

Form PCT/ISA/210 (patent family annex) (January 2015)




SAZ9N

S A AR A PCT/KR2019/010312

P = =

A Brjo] £33l 7l B F(FASSE{FAPC))

HO4N 19/105(2014.01)i, HO4N 19/436(2014.01)i, HO4N 19/51(2014.01)i, HO4N 19/176(2014.01)i

B. ZALE Eof

AL HAEAEAISS B TS 7)A)

HOAN 19/105; HOAN 19/15; HOAN 19/433; HOAN 19/57; HOAN 19/597; HOAN 19/91; HOAN 19/436; HOAN 19/51; HOAN
19/176

FALE 71 okel ot AT o9 ¥

eI AEAUNTR B AT EANT R FAE FH AT 7] AE IPC

HESEAEMTR L dZFNIAEAHFR: ZALE HEATHdd 7149 IPC

Az o] &1 A4 do]Eju] o] (e o] B ul o] 0] 3] F A o3| D sl H9)

eKOMPASS(E-81 4 5 AMA| A & 719 = E 353 (decoding), FH(candidate), A history), <2< (motion),

El(vector), ¢Z=(predict)

c. #EE™

7he] e A8 B A rEE s e el 71A A A
Y LI ZHANG &, “CE4-related: History-based Motion Vector Prediction”, JVET- 1-15
K0104-v4, Joint Video Experts Team (JVET) of ITU-T SG 16 WP 3 and ISO/IEC
JTC 1/SC 29/WG 11, 11th Meeting: Ljubljana, SI, 2018.07.14, #H¢]%] 1-6
o)X 1-3 Fx.,
Y US 2017-0127086 A1l (HFI INNOVATION INC.) 2017.05.04 1-15
A73 1, 21 Fx,
Y WO 2018-002425 A2 (NOKIA TECHNOLOGIES OY) 2018.01.04 5,12
ok [0262] A&
A EP 3316581 Al (ALLWINNER TECHNOLOGY CO., LTID.) 2018.05.02 1-15
R E = G B R
A JP 2017-169022 A (NEC CORP.) 2017.09.21 1-15
AR 13 % =u 1 R
F71Ede] c(AE)H 71AH o] gls X ds53s16) B3 2AE A2 Q.
* Q8d FHe] 5 gl s
T EFAEYY BE XY Ty F)E EHor 295} AR
“AV 5RE Bae] gl Ao nelk AWM Y E5ES Fod FH gon] B9 720§ A} 0|2 olslak7] 915 dgd
D EFAZANN FAA0] A8E T Td
BT ZAZUGRTWE 299 B S HDL VMR ZAESAD o) X7 SR RRe] gl Y oR £ shvvto Ay Ty A
o BN AEY £ 3] 28 T8 e IR gle Aom 2t
UMl T JEL Ak B8 e EJEEHY FAY vy =wmal wwle] 9= B3 s 3o ahi} o] Abe] THE 28
Bl TE S ol f (o] fE BA)E B3] fste] Q49 B Zgtele 72 7 zate] Bdabel A AH e A9 Y7 g iy
‘0" TF A, ALE, BN B V1 RS A el Qe £ 8 sdpgel e don 2.
P o] Feoll FAEA Y ZAERY ol del FAE £ ‘&7 Fdd U SeEdd b Ed
TA ALY A g T A AR LA T
2019 11€ 219 (21.11.2019) 20194 11¥ 21€ (21.11.2019)
ERE)
T

WA HE 182-42-481-8578

Ae AT +82-42-481-8710

A2 PCT/ISA/210 (- A &%) 20199

74)




A ZEW

=5 A = ]
0555 i} PCT/KR2019/010312
jf;ﬁj%é%"” A FA 08 E 5T zA
US 2017-0127086 Al 2017/05/04 CA 2950964 Al 2015/12/23
CN 106664414 A 2017/05/10
CN 106664414 B 2019/07/05
EP 3158744 Al 2017/04/26
EP 3158744 A4 2017/07/26
US 10021418 B2 2018/07/10
WO 2015-192780 Al 2015/12/23
WO 2018-002425 A2 2018/01/04 EP 3479575 A2 2019/05/08
US 2019-0297339 Al 2019/09/26
WO 2018-002425 A3 2018/02/08
EP 3316581 Al 2018/05/02 CN 105187845 A 2015/12/23
CN 105187845 B 2018/07/03
EP 3316581 A4 2018/07/17
US 2018-0234690 Al 2018/08/16
WO 2017-024812 Al 2017/02/16
JP 2017-169022 A 2017/09/21 Re

212 PCT/ASA/210 (-5

£3] F7182)) 20194 78)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - wo-search-report
	Page 60 - wo-search-report
	Page 61 - wo-search-report
	Page 62 - wo-search-report

