D49 FEFH3) 37

3

Sub-CBF& 01 & }

Eisn %%Wi
jakyu@naver.com, jgkim@kau.ac.kr
Fast PU Decision Method Using Sub-CBF in HEVC

Jae-Kyu Jang, Ho-Youl Choi, and Jae-Gon Kim

Korea Aerospace University

ko
12

HEVC(High Efficiency Video Coding)E= A#%4 A=
ot o] Z 9] (PU: Prediction Unit)E #3381, -9 7]
T 9 i §3s BRE
o 53t JRE o]&3 1% 55} 7
Aol CUNAMS PUS
sub-CBF &

—"7]'01] 314‘7«] —ri@j— /\] ﬁ\_ §LJ,]_E [ KX /\ 0103

1. A&

JCT-VC(Joint Collaborative Team on Video Coding)ol|A] #<*
13 ¢339 HEVCE UHD(Ultra HD)9 2334 % v|Y .5 X
gato] 7]&0] H264/AVC B} 28] Hreo] Rasl a&5 deth
HEVCE 7129 16x169] 24 =271¢] MB dialel Ho) 64x649)
CTU(Coding Tree Unit)oll Al H o) 4vtA1e] H-5.38} Zo](depth)el o
o theket E5 279 CUE AHste AEER FHe] 2358 19
w8 725 Absto] 1E &S FustE 7hssA gtk v, &9
7Ike 2 2 A4e) CU & 29} 7t CUolA 9] # 49 PUS 24
goeH Bi= B A Sk Hol 1% FEIE AT B
A7 AdE A Qv HEVCS] F2SWel HMel| v9] 11 75
s} Fo] AgHo] glon o] F PU 9SS 27|FE= 7HoR
CBF(Coded Block Flag)2t MVD(Motion Vector Difference)& ©]&
3}i= ESD(Early Skip Detection)9} CBFE 213}+= CFM(CBF Fast
Mode)o] it} 3+ A CUNA H49 PU E=7} SKIPo|H CU
B8E Al CU do| a4 44 7" o & ECU(Early CU)7F 9
1], sk 14 Fasl 7IHeZ RMD(Rough Mode Decision)7}
L3 o} Sltt

B =RdMe A9zl CUY #3533 AR sub-CBFE o] &3}
of dAldo] CUANAY PU " & 7] R3te] 29 PUE 1%
AR 7S AAg) B s PU 114 245 Hste] @Al
CU¢ sub-CBF& #7t2 o]&-gtth. A5 sub-CBFE & F33 4
B2 AMEate] 37 Inter) 2 ¥ U(Intra) o9& L= B8 27
T3l A PU 248 u43e,

r

JH

t

B &
Hko 2

w3 A Frhete EA7E 9ok 2
Wg AgkE A9
z7] A74ste] PU HA& 13} gr) w3k shidl(ntra) o5 14315 flste] @A) CUY
7 ALg-sto] skelzlololA e sty o &S A

71

T
gk 4

2 ©va /\}k)\/\

T3] H531$)(CU: Coding Unit)9} ZF CUSNA o
Ao CUS PUZ ZAATFO M =& i3l §42 AL
Bo| e B538l7|9 BRLE 7haA7]7] Y8 Azl
&9 el CUY Sub-CBF(coded block flag)& ©]-§-5}e]

kol
=
3
=
=
o

A3 A7 HE HM 14.0 thH) 1.2% 9] BD-rate

7129 A BE AR WS F53} Zlo] MR gqgd A719]
CU%t 2% 134 2o] Z CUNA o= ttdFad 2719] Inter PU 2
Intra PUS] BE 7Fs @ 45l dis] #2388 & 5 2] &-d=
H-8-5 Zh= CUS PUE AEe}y] o] e 54t
g oY HHEE 7

A g
ggslo] CUSH PUE 402 AAstuat gk
Merge INTER NTER INTER
SKIP 2Nx2N Sym
- INTRA INTRA INTER |
B NxN 2Nx2N aSym

a9 1. A CUYA Y HAe PU &4l T2 A~

B =R A Aloksle 71HE A A9 ole] sub-CBFE o] &
sto] &) CUelA 9] PU 27|44 st olo 49| Intra PU HA4
WA Ao FAH CBFE Badlgjord =93 A5 Wl
AF7E A E YeblE a2z, 19 29} 2ol 4920l sub-CBF
= @A CUS 4914l CU9 4719 NxN TU(Transform Unit)ol o
3 247ke] CBFE Z3tti2). A91zie] CUE @Alzle] CU 4709 w3



o

w3 491 2o] sub-CBF 470 dA2de] CU 47ell 247 gj$4
uebd BoAgk J|felME dAAdel CUdl adas A
sub-CBF gko] 0olaba, &) CUell vjg 5= E2o] AF9]zlo] 9]
A PU REo|A Fugrt & =gicka 7 et

By Ho

subCBF |subCBF
Upper depth - | |
subCBF subfiBP

Transfer

j Yem subCBF
Cu || CU

Current depth - | cu | Ccu

a7 2. ARl ARSE= d9iEele] Hust R

31 1% PU ZA

A9)zlo] CUAA HA o] PU RErt A4 1 o] uf 47]¢] NxN
TUel th3F CBF %, & 471¢] sub-CBF #& 47 948 5= 9tk @A)
CUl t-&3t= 91 sub-CBFzte] 0olgtd A CURE 2Nx2N =7]
2 Z S Faskd & vt Mg 4 vk wEka 27 39 2o
817 olel A Inter? F-58b= Q1L U838l 491 Z o] sub-CBF#tol
Oolgld PU RE=2 Inter 2Nx2NO 2 ZAAs 1 Umz] 2o fgh

94 e e,

Depth - n | sub CBF & Intra Flag

Depth - n+1

a7 3. Aok PU ¥4 27|57 7|9

3.2 3914 ¢] Intra PU A=

AAZololA sy o) 35 4
o149 Intra PU 2.2 G412 42kt 5

U dlZ 233l CBF=09] 45 A wAskA] eheth wela =
o2 71502 A9 A2 sub-CBFS @] CUY sub-CBFE o] &3
o} &, @Al CUCll Bl-&3she d91A1%9] sub-CBF=00]11, dA4] CUE
A & R332 39S ) 4709 NxNejl t& sub-CBF7}F 25
091 45 dAl CUZF gy oS H538} %ol Fio] Erha daket
th. o] Aol sglzo] F58olA Intra PU &4 Agfaich. A
P/B &glolzoME st9jzololA Intra PU B4

o

cg, o

k&1 Inter

pPU9 tigh BAE &3} FLsHA R I Setol 2 A E 59
Zo]9] Intra PU E4o] A2k A2
gEo] skejzlolne] CU #8o] 27]Fw Hrk

Depth - n | Intra sub CBF & Intra Skip flag |
Intra Skip flag
= true?
L N
‘ Intra Coding ‘
Depth - nt+1

Parent subCBF=0 &
all current subCBF =02

N | Intra Skip Flag <= true |

I

a9 4. ARKA sk91zle] Intra PU &4 27]E8 7|9

4. 23724

ARk 7 7S HM 140031l Tdsted 2H7he] des gelst
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# 1. 3% PU 24 7I¥ A3 47HRA, Anchor: HM 14.0)
Class Sequence BD_rate Enc Time
Y U \ AT
A PeopleOnStreet | 2.1% 1.3% 0.9% | -28.3%
Traffic 0.8% 0.2% 0.2% | —39.1%
BasketballDrive | 1.1% 0.6% 0.7% | -31.1%
BQTerrace 0.4% | -0.3% | -0.4% | —-34.8%
B Cactus 1.4% 1.3% 1.3% | -35.4%
Kimono 0.4% 1.3% 1.1% | -35.5%
ParkScene 0.8% 0.7% 0.5% | —38.0%
BasketballDrill | 1.3% 1.7% 1.56% | -30.5%
C PartyScene 1.3% 0.6% 0.9% | —24.9%
RaceHorses 1.8% 1.0% 2.0% | —-24.1%
BQMall 1.6% 1.1% 1.1% | -31.8%
BasketballPass | 1.2% 0.7% 2.4% | —34.4%
D BlowingBubble | 1.6% 1.8% | -0.1% | -28.2%
RaceHorses 2.4% 2.6% 2.6% | —22.2%
BQSquare 0.4% 0.2% 0.1% | —33.0%
average | 1.2% 1.0% 1.0% | -31.4%
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Class Sequence BD_rate Enc.Time

Y U \ AT
A PeopleOnStreet | 2.0% 0.7% 0.5% | -29.0%
Traffic 1.8% 1.0% 1.2% | -30.7%
BasketballDrive | 1.3% | -0.1% 0.0% | -46.0%
BQTerrace 0.4% | -0.4% | —0.4% | —22.7%
B Cactus 1.4% 0.4% 0.3% | -31.5%
Kimono 0.3% 0.0% 0.0% | -57.6%
ParkScene 0.7% | -0.4% 0.1% | -33.5%
BasketballDrill | 2.7% 1.8% 2.1% | —25.6%
C PartyScene 0.3% 0.2% 0.1% | — 4.0%
RaceHorses 0.7% 0.4% 0.2% | -11.0%
BQMall 0.6% 0.0% | -0.2% | — 9.2%
BasketballPass | 0.5% | -0.3% | -0.3% | —-22.0%
D BlowingBubble | 0.6% | -0.1% | -0.1% | —-11.1%
RaceHorses 0.8% 0.7% 0.5% | -12.3%
BQSquare 0.1% 0.0% 0.0% | — 4.7%
average | 0.9% 0.3% 0.3% | -23,4%
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