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5-(260) B QIED o 55-(265)0 %= FdstAl A&d 5 Ut

FPE

YA Al A 311:1(100)94
Zv7r tjmE o] FE ¥ H-(240),

A7 ORE 20005 3 =89 29 94 A3 (reconstructed video signal)E A FAAE Fa& QAL

ﬁ*“
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ot T2E

-
iy

X
o
ol
=
N
RS

i

=3 & 9ol A8E ¢ e AAldEA, QT(QuadTree, ©lst QT 2 &) &5
g

&5 (sub block)& QTE AH&ste] A4z ¢ 284 = Ao, ¢ o) QT 2894 &=

vt FYA e E52 QT(Quadlree) 7|HFo g Fatd 4= qlth. T, QT olsiA #&H e AMB
= X EF (leaf
block)2 BT(Binary Tree), TT(Ternary Tree) B+ AT(Asymmetric Tree) 5 Zo]= 3li}e] wWl2lo] o&ji] £3

2 4= t}. BT= horizontal BT (2NxN, 2NxN)3} vertical BT (Nx2N, Nx2N)o] = 7}x] deje] EaS
9th. TT+= horizontal TT (2Nx1/2N, 2NxN, 2Nx1/2N)9} vertical TT (1/2Nx2N, Nx2N, 1/2Nx2N)¢] F 7}A
glo] ®3hs 7Fd 4 . ATE horizontal-up AT (2Nx1/2N, 2Nx3/2N), horizontal-down AT (2Nx3/2N,
ONx1/2N), vertical-left AT (1/2Nx2N, 3/2Nx2N), vertical-right AT (3/2Nx2N, 1/2Nx2N) <] u] 7}#] e 9]
2as 7HE ¢ v, Z-2he] BT, TT, AT+ BT, TT, ATE ARESte] AFAZoR ¢ B&E 4 9t}

A7l & 38 QT #3e] d& HojFErh, B2 A= QT el 4719 AE B2 (A0, Al, A2, A3)Co.® R3tg
ATH. HH EBE A1S thA] QT 2 s)A 47H4 AB B= (B0, Bl, B2, B3)E ¥&= 4 u}.

T 4= B ago] HgE 5 e AA9EA, BI(Binary Tree, ©]3F BT & 3 E5 B3 x5 A3
93k =wolt},

A7) E 4= BT B9 oF BoFErh. Qrel Qsﬂﬁ t% ol BaEx ¢ B2 B3S vertical BT (€O, C1) =
+= horizontal BT (DO, Dl)o= ¥std 4 it} Co9} #o] ZtzZte] MH E=& horizontal BT (EO, E1)
= vertical BT (FO, F1)¢] ¢} 2ol xﬂﬂﬂog o 222 4 9o

v B 0ol HgE & e AAAZA, TT(Ternary Tree, ©l3t ‘TT° 2 &) &% £ Fx2E& AWYsiy]
&3 =mHolt},
A7 = 5 TT B89 o BoFoh, Qrol osiA o o) &8
C2) T+ horizontal TT (DO, D1, D2)o& E&H 4 gt}. B2 (19 Fo] ZH7te] AMH &
(E0, E1, E2) == vertical TT (FO, F1, F2)¢] el o] AAZ R ¢ 2dd 5 913}.

T 62 & Wo] 489 4 Qe HAAGEA, AT(Asymmetric Tree, ©]3F ‘AT e 3) E5 3 Fx& A1

A7 & 62 AT B39 ofE HoF . QT oJsiA] o o) ExX %= 55 B3 vertical AT (CO, C1) =
orizontal AT (DO, D)o = &g = < v}, E= (19 #o] 7ol B EZ& horizontal AT (EO, E1)
vertical TT (F0O, F1)¢] &Eeje} Zo] AAHCRE ] £ & + 9r}.

Mo
g

S, BI, T, AT £8E @7 AHgsle] 28] sbsale.
ATl Sl@ Rao] Jbsaith ma, TIo] o) RaE An BEe
o Rake AH EEe BT EE T o7 el st 4%

1
EEo0] vertical BT®= £&= <4 9i1, T¥x vertical BT & 9]

_>|:

=
o], horizontal BT &% o]%, Ztzte] M B

o] AH BZo] horizontal BT® ¥

o
&
I
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[0068]

[0069]
[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

E, E50] B¥HYW E5S wAste XS dge A = gl ditHow, HHdM 508, A
ol stde s FAS Fsiy], £5S BAITE A2 4 235 MH BF9] FHHR 25 B oFE
ARE wME uaAL, B=o] O o] BIAHA S AL 7 AH BEo 3353 #A4E ouAL,
TE B BFA 02 ol 5o AuE F2d wo g4 &S ud 4 9}

T 7S ol AfHw AAdEA, I 5 REgs ddetr] 93 mdeltt

2 dgo] 485 E I oS REdAE 249 AR FS Fol7] fl8te] WA (Merge) EE=, AMVP(Advanced
Motion Vector Prediction) RE T ojuQl o= R (Affine prediction mode, ©]3} ‘AF EZ=’ 2 b7}

o= 4 9},
1) MR (Merge) =

x| (Merge) BE+= &7 (spatially) T+ AZFH (temporally) 02 o] %3l EZo028E 229 il g
(B AR)E =5k WS 9n|ey,

mx] REoA o] & 7M5E TR AEE F7HH R o] L3k F W (spatial neighbor candidates), AJZHZE
5 (temporal candidates) @ A4 ¥ $H (generated candidates)® A AT},

T 7(a)E F=x3d, {Al, Bl, BO, A0, B2}9] =Ad we} 7} F3Hd $H EFo] o] § 7}edA of §rt iy
ok olu, SR BFo] JAE oF Hu=R QIdEo 249 HEIF EAEA &= A i
Al A (EE Egfol2)9] vl X8t Ao g TR E52 0§83 4 gl

TZHA FHo fFaAe dd I A Ag EF9 TH EEoN BEIQI TH BESS Ao THH
A ZR7 FA4E F Q. odE Eo], @A dF E59 $H 550 Y Y ES U A WA A5 &5

A A Y $H ESS A9t 3 U 2490 AHRE A R EFES AYY 5 AT

T WA TR Aol grE™, {T0, T} TAldd weh AIZHE W= SR 4 Aol Pt

AIZVE Z R Al oA, FE Ao Y X (collocated) E=9 $-3lck(right bottom) E=(T0)o] o]&

7beet AS-, Y E5S A 1A $R2 FASY. 5D X (collocated) EFS AEE 3 I XA

Al A EFd d&He fAd EAEtE S5 vt vk, 2¥X] 22 FS, 7Y YA (collocated)

E59 FU(center)d] At EF(T1)S AZHA #A Tr=E FAAST)

WA Tl FHu g Edols sy EHE 4 v, #{A £R9 vt A Ry 2 A9, Hu

Mg BHoh 22 g9 334 $He AZbA $HIF X EY. 28R & A, WA TR IS FH

F7F Ad AErr @ wizkA] dA7EA] FtE FRES et F7HHQ WA FH(F, 23" FdS WA
%1 (combined bi-predictive merging candidates))”7} XA E ).

AATel M= flof £ WoR vx 1 YAEE FAsta, 28U F4(Motion Estimation) S FHFTO=

oA TR OYAEqA M $H OBES HRE WA QlYX(merge index)(dlE E°], merge_idx[x0][y

01 EA oA AadRdsrt. & 7(heAe A FH g2EdA Bl 50 A8d 495 dArsta

omn, o] B9, WA A A(merge index)E "AE 2 1(Index 1)"¢] HEHE A|1EHE 5 ST},

dagers laget Ui WA . ZAEE FA5HaL, WA FH g AEA QAHZNH

A Qe 2 (merge index)oll 33t FH B9 Q] ARZRE Al EFd dig 229 ARE
&

o
agla, i 253 349 JRE 7Nte g A4 A EFd dig o5 E5& YA

o
c}.

o Ax

e
o ok

2) AMVP(Advanced Motion Vector Prediction) X%

= WRe orEt. mebd, 9 8 e 2
2 9 Qe oS 2T Hadz Aladddn
o

ANVP BE= 9 550RFEH 249 WY «d5 ds 28
o
@ JIEHEFE Aled S99 WEH AR #OvD:

o] wE x}& ZH(MVD: motion vector difference), 3%
3 2 2 224 NY e =Y 2329 ¥y 9=

motion vector difference)Z ©]-&3}o] ALtglth.

Z, QmuAE £49 Mg 53 Fu o228 PSR, $49 F40otion Estination) S FAFOE
A oeAY MY dSg TR gaEed dud $49 ¥E FAUSE, Fu B2 (4§ B9,
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[0085]

{40, A1} NE=

i

k)
w

=l $1A]

{B0, Bl, B2} ANE=Z

o]
=

il

@A o= B39 5

sz A9t

a1

i.

-

i3

ol 1A

HE 7 2ALDE

2] o]
1A

o
y ™

Feio.

N
N

_Ev

)

NI
o

Ei

EEAC

=

=

shepu g

Z] o]
gelnl g R RE AR A

ol tigh &
I RHFE Aad

2] o]
=

L

I A A2d

, "4

A

L

]
3%

5l

-, "2y

of WA BEEZ o] §

of, A =
A2

ZE(MVD: motion vector difference), #Z <ldlx

2 =
= =
gk,

o]
E]l_:_

[0087]
[0088]
[0089]

Ar

AE e

j=1 )
=~

=
-

=

2] o]
]

B &

[e)

=]
=

5

I E SRS e
o}

°|
i

k)
o

23]
=
33

=

shepul e =
3
s 5

=

=

=

sheto g

i

2] o]
=1

2] o]
=

A)
T d(affine motion model)

A RE=(affine merge mode) H+= ©]3}¢]l Q1¥] R =(affine inter mode) %

g E (s A1)
7] o]u}el ¢lE] R = (affine inter mode)+= AF4

=

=, Qad/davdA s Haskd &

] o]

HAH(motion compensation)

3) AF Z=(Affine Mode)

[0090]
[0091]
[0092]
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671 sl E

A

P

3
R d(translation motion

=4

o
3 ol

A o]
]

]

o
=
)

8

+o]

S

=

=

[e]

L.

t2] 471 shebnlE
R d(affine motion model)S ™

s

(Four parameter affine prediction) RE=ZE YehlaL, AF6

Tl
=

=
2] o]
]

=

=

A

(translation motion model)

o
(six parameter affine prediction) B&=

1

1l

=

o
=
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o

)

b= ol

o
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=

=
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=

5= A=A, o3l &

EENE
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[e]

=
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wEE 67) Heng
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[0094]
[0096]
[0097]
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-
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18
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[e)

¥
‘mo

weba | o
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T d(affine motion

2] o]
A

Al A, o3kl &
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A
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el

(affine prediction)
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[0100]

%3] o9l o Z(affine
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[0101]
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I
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[0102]

(Four parameter affine

=
=
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=
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R L,

prediction) = E=Z vtebdith,

)
—_—

(six parameter affine

=
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ey

=
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prediction)
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%= 8 E=AE 4714
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Ax(scale), 9749 3 (rotate), 3
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!

(translate),

el ol

dl o
=

A
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=4

[0104]

el
Hr

=l

’e] Hl%=" (shear)

[0105]

Ao} 2, Aol 4E)eletn 474

L
L

Ao} (CP: Control Point) (B

Z] O,
1

L= S D P B

W E] (CPMV: Control Point Motion Vector)®z}al

2] 0]
=1

o

a2

22|

o] g3}of

=
=

13} 2ol 67§ A2t E(a, b, ¢, d, e, )

[0106]

~

e
<

d*x+exy+f

vy, =a*x+b*xy+c

Uy

{

[0107]

242t (x,y) oA 9]

A
Vyo

)
=

= Al e A= TR S

o714,

[0108]

bt

EE

o) 83

=
=

B (control point motion vector)

Zlo] W)
=i h

Ao &

A=A,

AN
=

JJ

[0109]

A1 Alejdolet ),
Ao A (control point) (CP»)

s,

(control point) (CPy) (902)(°]

=(90D)9] #45 Aol

=N
=

[0110]

=
-

5

% %

g

A2 Ao o2t
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¢
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K

)
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)
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0
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

P
T84 2
v, = (771x‘;770x) ®x + (sz:’ox) £ X + vy
_ (niy—voy) (v2y—voy)
vy = - * X — - *y + Voy

10-2345442

s==4

A7IM, WE H45 A1 (902)9] FAQ WME, HE 945 AH(003)9] A WE, TE HeS AH

(904)9] ©=e] Wzt & ), Yo = oxVoyd P11 =iV} U2 =WaeV2y} o Holw 4 v}, @3, 4

4 20l wi dA 22900 Uul(vidth), hi @A
P meml s (xy) S1K9) £49 WEHE e,

B oggel e, ofsel g4 melo AR

= AR
(rotate)®] 37H4 #2 S Fdsh= ol =49 2dS A

o

30 o

o

J&h

784 3

v, =a*x —bxy+c
{vy=b*x+a*y+d

49 BA AF4E BB 5
S

= w o
shul, ¢ AAdES FUsA 48T + Ak,

S84 4t gol Fod 5 9

=
s5}2] 4
_ (Wix—vox) _ (viy—voy)
Uy =k x —— %y + Vo
(v1y—voy) W1x—vox)
vy =k x — Y 4 1,

55k 4914 wi @A) 25 Yu|(vidth), he @A B=9|

x.y} 9178 £ WEE veha,

211— 211—

5901 9] ol(height)E dWEbAY. 1]ar,

W (translation), =AY (scale), 33
ogt 4= gt} B WA= o] ko] o]l

-2l 9l (simplified affine motion model or similarity affine motion model)®]g} H-2Z7]& 3hc},

71 Zkol ofuiQl wHY REE v ek 33k go] 47he] HHv|E(a, b, ¢, )E °l&ste] FdE

L olsh Zol 47e] HeHHE ol g3k ofnel &
of S4uA ovl, 679 shehiEE o g 5ol AReet

CTE A 25 A4S AelF00De] $4Y WE, T2 935 AlelH (1002)9]

49 W F w, W={vy,vo}, T={vy, vy} 2 AE 5 Aok
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) E5(Es ME 25) 992 249 5 v A8 =0, A @92 dAdHe 45 =5 W 4 A4S
ZVIEeer w29 WEZE 2 ¢ A, MB 25 992 2 49 @A S5 W 4 AE 25 99E
o2 wAS M7 =g g ok e 2, AR &5 992 AAEE 4, 249 HEHe 4S5
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HeA ) E dehlis ol ety Sl o8 geld 5 nk. dE 5o, 7] o9l Ay &
Y1 affine_param_flag = X HE 4 Uvh. A7) affine_param_flag = 0 oW, AF4 R0 w} 52 4

B o]Zo] 3 I1(S1560), 7] affine_param_flag = 1 o]W AF6 Rzo] we} 44 HE oZo] Fau=
Ag 9u)d 4 glo}(S1570), £ A2 old A A ek=t),

7 7]
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oAl AU dFo] FIPHEA ) E e
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o] W
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E 178 B owtgo] AHRuE AAG(3-1)ZA, 274 B(condition B) =¥ %A C(condition C)
o] 7|%3}e], AF4 BE EE AF6 REE X E 229 Wi 4= 2 %
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AF6 BE RS agfstal o] § Ao kg Alodd & ¢ gy
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BT 5 YTHSI710).
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Example 1 | pixNum (= width * height) < TH2 TH2 = 64, 128, 256, 512, 1024, ..
Example 2 | width < TH2 && height < TH2 TH2 =4, 8, 16, 32, ...
Example 3 | width < TH2 || height < TH2 TH2 = 4, 8, 16, 32, ...
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Example 3 | width = TH3 || height = TH3 TH3 =4, 8,16, 32, ...
471 & 39 Example 1014, &7 21 Ac 7] @A &5 A JH5=(pixNum) 7F AAIZL(TH) B} A4 2
2A o FE yEkin. ofu, 7] dAIG 64, 128, 256, 512, 1024, - 59 #S VHE ¢ jlew, HdE &
o], TH3 = 64 &= B2 =77} 4x16, 8x8, WX 16x4 ¢ ALE onlslar, TH3 = 128 & B2 377} 32x4,
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71 27 B7F UEHFA e A4S, A7) d3zde Y] A B0 did 231 7F UEEHEA qFE Feldd
T ATH(S1840). A71A, 7] 27 C gh 2718 guE = k. A& B9, AV & 39 A
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ojuf, 7] S1850 YAl= AF4 RV} dE =X AF(EE 4719 seir|gd ofs) oJuiQl 23 o|So] 73
HeA 4F)E YERE o3kl stebrly e o dlE S .

dE Eoi, ”7] ola}¢l stetn|e] Z 1 affine_param_flag & ZTHE < o}, A7) affine_param_flag =
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Y
s=

EH]3

(S1310) merge_flag
if (merge_flag) {

}
else {
(81320) affine_flag
if (affine_flag) |
(81330) affine_param_flag
if (affine_param_flag == 0) (
(S1340) mvd_CP0
mvd_GP1
}
else {
(81350) mvd_CP0
mvd_GCP1
mvd_CP2
}
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EHI6
(§1610) merge_flag
if (merge_flag) |
]
else |
(81620) if (CONDITION A) {
affine_flag
if (affine_flag) |
(S1630) affine_param flag
if (affine_param_flag == 0) {
(81640) mvd_CPO
mvd_CP1
}
else {
(81650) mvd_CPO
mvd_CP1
mvd_CP2
]
]
}
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EHI9
(81910) merge_flag
it (merge_flag) {
]
else {
(51920) affine_flag
if (affine_flag) |
if (CONDITION B)
(51930) set affine_param_flag as O
else if (CONDITION C)
(51940) set affine_param_flag as 1
else
($1950) affine_param_flag
if (affine_param_flag == 0) {
(81960) mvd_CP0
mvd_GP1
}
else {
(81970) mvd_CP0
mvd_GP1
mvd_CP2
}
]
]
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EH2
(52210) merge_Tlag
if (merge_flag) {
}
else |
(82220) affine_flag
if (affine_flag) |
(82230) if (isNeighborAffine())
affine_param_flag
(82240) else
set affine_param_flag as O
if (affine_param_flag == 0) {
(82250) mvd_CP0
mvd_GP1
}
else |
(82260) mvd_CP0
mvd_GCP1
mvd_CP2
]
]
]
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EH2%
(82510) merge_flag
if (merge_flag) {
]
else |
if (CONDITION A)
(82520) affine_flag
(52530) it (affine_flag) {
if (CONDITION B)
(82540) set affine_param flag as 0
else if (CONDITION C)
($2550) set affine_param_flag as 1
else
(82560) affine_param_flag
if (affine_param_flag == 0) {
(82570) mvd_CP0
mvd_GP1
}
else {
(82580) mvd_CP0
mvd_CP1
mvd_CP2
}
]
]
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EH28
(82810) merge flag
if (merge_flag) {
]
else |
if (CONDITION A)
(82820) affine_flag
if (affine_flag) {
(52830) if (isNeighborAffine())
affine_param_flag
(82840) else
set affine_param_flag as 0
if (affine_param_flag == 0) {
(52850) mvd_CP0
mvd_GP1
}
else |
(52860) mvd_CP0
mvd_GCP1
mvd_CP2
]
]
]
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EH32
(83210) | Slice
affine_4 flag
affine_6_flag
parse merge_flag
if (merge_flag) (
]
else [ // inter
if (affine_4_flag '=0 || affine_6_flag '1=0) { //
NOT (affine_4 flag == 0 && affine_6_flag == 0)
(83220) parse affine_flag
if (affine_flag) [
(83230) if (affine_d4 _flag == 1 && affine_6_flag = 0)
set affine_param_flag as 0 // AF4
(83240) else if (affine_4_flag == 0 && affine_6_flag == 1)
set affine_param flag as 1 // AF6
(83250) else if (affine_4_flag == 1 && affine_6_flag == 1)

parse affine_param_flag
if (parse affine_param flag == 0) { // AF4
parse mvd for CPO
parse mvd for GP1
]
else { // if (parse affine_param flag == 1) // AF6
parse mvd for GPO
parse mvd for CP1
parse mvd for CP2
]
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Er33
Slice
affine_4 flag
affine_6_flag
parse merge_flag
if (merge_flag) {
]
else [ // inter
if (affine_4_flag '=0 || affine_6_flag '1=0) { //
NOT (affine_4 flag == 0 && affine_6_flag = 0)
parse affine_flag
if (affine_flag) [
if (affine_4 flag == 1 && affine_6_flag = 0)
set affine_param_flag as 0 // AF4
else if (affine_4 flag = 0 && affine_6_flag == 1)
set affine_param flag as 1 // AF6
else if (affine_4_flag == 1 && affine_6_flag == 1)
(83310)
(83320) ir F4
if (parse affine_param_flag = 0) { // AF4
parse mvd for CPO
parse mvd for GP1
]
else { // if (parse affine_param flag == 1) // AF6
parse mvd for GPO
parse mvd for CP1
parse mvd for CP2
]
]
]
]
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