252 WEEEtEl=EA] 20129 AllTE A2s

EXE=E-12-17-2-04 http://dx.doi.org/10.5909/JEB.2012.17.2.252
_Q_ ol & A~ = (@) o =] - =
SRR E R U R
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Abstract

This papers proposes a motion vector coding method which selects the optimal predictive motion vector after excluding some
candidate predictive motion vectors in the minimum rate-distortion sense, and prunes the candidate predictive motion vectors by a
contradiction testing that operates under a predefined criterion at both encoder and decoder for reducing the signaling information.
Experimental results show that the proposed method gains in BDBR by up to 1.8% compared to the H.264/AVC.

Keyword : H.264/AVC, video compression, motion vector coding, contradiction testing, motion vector predictor

. M2 Hlel drido s B2 FES AAEH g ole w49
HE 253} 7)Eo] AAHY d5ES FNE F e
HIY L 52 ffel #33} He 2 e A 2 T3 24YS ofrdit

E(Mode), G’ (Texture), =21 #E](Motion Vector) Al H.264/AVC #1353} EFdME 229 WEES 253ls)
THE 722 F Atk 53] F33tE nEXEY o] & < 28 5= HERS 44A7]7] A8 FH £ o
2}l WE ARE e HESE 248 e g AR gAY HHES SUFeRE Ao 45 F4¢ HH
ot A E59 A WEte] A ge Fastehs W
2) AT U JRENF A ARG, o] e Fu BE0) 249 WEHE F
F R S e gke 2 o) A3 299 MEL WAl 25 £19
ol mEE W01EE AROgArIEn ] Ao dRdiAde  wElo} uj> fAME Aolahe FEE 20 7|ukek Ao

ALg ol =8 ATI(No. 2011-001-7578) 3 g
- AFY0113128309), 5890012522279, AR 29 U(201233226 D) ok 2y e Bl 2olRl A5 24 WEe dA



o) £43) wejsle] ARTEE P4 How WEE 3
zghe ohuch
&2 28 A1 9% o 977} 09 2
=, 2 F 7P B84 45 Hes Hole Vs
37} MVComp(Motion Vector Competition) U OIE}
(5, MVComp & A BIHOE A4S Y BEET
3E TAE A2 £79 WE THE T 893 S0
A49 o2 929 S NG F, o) theF AR
S Agshe A&l & H264/AVCAA o]8-3 T3t
1 SR iz AR G0 = el 2 8
+ A9 HHE FolM F53t 58 SN HAHA 23
I e
2 AEAEAS e F7189) AUsE G HEs
. MVComp 7|&-& F7H4]] Qldjxe] F5s} 885
7] i3 a5 29 W FRE F A2 FAF A5
el 1 5 shrt SRl 373 UAE FEAA AA
o 4% S e 220) 1S DA 20 B

o
rziﬁj}m
,é

1

N
Hr ot o oo

SN

o =

(3

X g_.-

000 o) H2 e BAAAL A3, 253
7 5 gl glold sh RS FUAL 4 Sk

& ERANE A9 04 7o

% 42
5 % 49 MHE 3 2e K

2 ok
-101'

oo 1o
o £ |
Tﬁ JIN'
rO Ug U-lO
z 2
o o
o =
_W.L
S P
a{)’ o{A

ol

o

>

oY

o

i

=

i)

[

it

—z

fol
o o
P‘l‘,

z

A e

>
o2 Jw

=
i}

[e)

ol
B oo
>
Ny
ok
i

2
e
%
o F
)
(<]
o, Mo
)
2

r

l-ﬂr_t_limloﬁﬁrﬂ!ﬁ
N

Sh i)
o
K
Ir
>
>
fl
S )
o fy o -

2
T

am r

o

r s

sk

o

64/AVC
MVComp ol A Atk 2
| ARkl 2 9 F2s Aista 1 g
AZ A7E) MM E 1 A FEs
W] 712 d 2 FAE o3 el o
VA AE AF 9 Al tjsjA] A8,
VAN E A& A =gt

o
r

o
S
X
i
e
[\

o
of ot o pE My
oL

2 Mo

o
o

%

= o
ol

2
2
o

o2 N e @ =
i o

N,
_1!:1
[0
fu

B o ME H264/AVC 45 FFA Aelsh o2
HE 2353} 7]e 9 MVComp *HAA Abe 521 4
H £33} 7]&S disia o]t W e] A st

TAE A7,

H.264/AVC 945 %+
gA37] $3) ofn| E<
3 o5 54 WE
e 9lo]l 2 22 W E(Differential Motion Vector)
dm T E 2] (1)3 o] Arkela, olF dERY H53)
(Entropy Coding)3le] B3.3}7]9) Afsle= 71€S A8t
A, o] o= Ful B0 e 449 W
7b @A B9 529 WEe} B A9 wle FAEY
ZHEEES (0,000 7HEA RHeo] dEZ ] F53) Al ¢F

Z f&s TNE F 7] dEelth

et
A

(it
T\

_4

T

Curr Curr
> > - mu —pmu
dmvﬁ”'=mv&m*pmv(’h”= { T } (1)
muv

Y

19 12 H264/AVC H35.8} 7oA 3l 2-2]9) #E
Hf& l%%k% Akt o] 8EE TR 1T
B89 949 WS BeEt I8 14 mE HE
A E50] 7HA1 = 2HY HEHE n|ehH, o]

m{m

_\OL

3}
=

Current Picture

m® =2,1) mC=(2,2)

\
mv? = (2,0) YJ 41;‘
.

Curr

Current
block

v Curr - (2’ O)

D2 1. #2210} Z2MOZ 0[R3 S2S(A, B, J12/1 C)
Fig. 1. Current block and its spatially neighboring blocks (A, B, and C)



Do

54 WEEEE=EA] 20129 AllTE A2s

= B

21 (DellA e} 2ol xF A mof" ok yF AR molT &
PR T E Y B2 29 WES B3] o]
Ae b5 29 ‘?‘—]Ei(Predlctlve Motion Vector)S 2]|n|s}
B, BLA xF 3 yF AR o2 TR, A% 7
o HElE 2 (29 2o] RS S HEEY TS
2 ALk

rlr

pmuv Curr

a . A B C
Curr_ [PV, wrr medzan(mvw S, MU, )
pmu,

median(mv;,mvf,mvyo)

=2 HWEE YRSl medion T YHH 24 Y
HE9 xF AT y& AT 2479 $35ks Zoste
Frolt}. ofelg WS TS B3l Aoizl A=
HE7E A4 52 WE et B A9 A fAF
mEo] JEZY B53eh=d £25HE HERS SEF
o7 Haskd 4 Qla, F33re} 115}71 7} gt

median @"T‘TE: /‘]"Q‘?:_} Z’: Mo 2= O:“Z 2 ;{]0] —]E}T‘::':L X]

:La‘:, 101]7‘19’]' ZELO] va, mwB, m’ = 7-]'7-]' —Zr‘iﬂ '5%9]
lgq

ASAY AAE7) 98 3719 ARy Bhesithe 4
Aol ek Tk Tl Aol dF £AY WE= 2E
Aoz sd =2 WEet 7P AR dSgkelAw, @&
& A HH AREHS HAR vEs HAY 54

& otk A5 5o, 18 19149} Zo], A 1Y W

Bl o 7} 2,001, F74E Bl 2ol olZ ¢4
HE e 7} 2,102k ek, 48 ¢AY

dmo™ T E (0,1)0] BTk gheF F7ghS AFSERA) o3 B
AS] £H9 WEHE o Z 249
49 HE= (00°] © k=
W7 A H4 9 Oﬂ— 3% HE

& £ olyehs 24
AL o}71817] W&o HZ o o= 29 HEES AU
& AE AAE 71Ee] Dasitt
2. MVComp Hi{o| 2X|o| HIE| 2353} J|=
MVComp - 17 13} o] F1 S50l 43 57
ol WEjETE olug} 27 29} Zo] FxAA4] T 91
B2 x350] e 2AY HEZHA o= 53 W

Reference Picture

Co-located
Co block
v = (2,0)

12l 2. AZHoZ 0|3t EZ(Co-located block)
Fig. 2. Temporally neighboring block (Co-located block)

FRE ARSI Z 09 13 37 29 o) A1F0A
S 2 Y =54 %1—109. A} Zkzhol] thal 4 (3)] &
=t W8 g ARbelaL, 1 Tl 7P 38 el

¢ dF +49 HEE *da*ow Al £ e}
TS ARtsle] E58lro dAStosA Rast &
ol A HHQ) o= 549 ?‘M%— Aelei=s gk

o 1o —10
_l[N' _f{L

J=D+XNR+R,+R tc]

muv )

J= &9 vl pE YERIA

I 1:1§ off T
%o =

m{m D)

X o2
o
r\l
S Lc;
H

o
N

=2 e

A lagrange multiplier, B2 A B
HEf ol th3 HEFT} 29 o=
&t H E o] Zﬂﬂﬂ HEH R < 7'4
g HIER, g 2 A 45 24U 9H
ez tig RIEFS o]t MVComp &
HIEFS ZaA7]7] Sl ¢S 49 HH $EE
2 FY3 A5l el A & shte] oS 49 HE
Al WA FRES AAS A dF 5249 HH
EQ] NFE FaAA HA 9 oS 54 ¥
7] A3 A= dolE A EN H53} 3
F Atk 2HY MVComp 7|&0 E3Hd oS 22¢
B SR NFE AaATs WS T4l wE

U{oﬁ—’ﬁ

a1 o
M = 9
T )

N
-
X

=

—{014 O{N

mo mu H
H
Hir pet

E MO o2 B OE e o v X o off & 2 po

AEAR ) RO BESIA RS G| Bz
HoR HAY EE P A(AE o, Wne] enE
ofyoll SJsl Hmelol] Fgo] WAslel FxG ol A

of 2258} 35



Bo Furt A2 gebd 3%, B58] 95 ) Qo) Beeka AP AHS Rstel 1 ko] sJulse 2
A 0RH AT Ik F, RSO S & S A RES s Reld 3] e £59 e
A9 WE FHAGE BaAA a0 el ZENE FEs el H839e 2, deld) e 54 A%
£ YA, BEsTlel A BEae] BAE oE $4Y WEPE 91 g BRI HHe g2 W
of ol vzt AIZHA €5 229 HE R Qe F5317] 2 ddo] Hute Aol1, EEH AME 1 7S TRk
o g2 % 929 uE TR AFE BANA 25 3d AFA AR A9 ol% $29 wejod o) 7
oA AEF TESE SYTANA 257 skl B AR AR A $49 AESS vimsle] A e A
S817h 54 BobsR et B 4 ook ) e ¢ Reolthn BEsl] F1 A $39 WeEelA 7}
o]

£Alo] Basl B gug  E oIS $219 WEE TR Aol A v

5 % §719) Wele] A5t 23k o] Hel

dZ Y g gz FPFEE HEFS TAAA

Aoz B5s 58S Y 5 gtk 71& A7 A
ps

o2 T 7 o5 =A%) HEHE 1A

50

Il Motst= 22 ZHES 0|83 2%/ = L
HIE| Ot J|= € dF 549 ¥E SRE tEiA B A5S S35

= AU e RE553 WS A7 wiEel,

B oA Aokl Be AZS o]43s £29) 9E MVComp¥} UsHA 3t 7/ #A7F S + U
OFE )& Uldk 712 A 9 Ex-S sAdsty] 3 & 59, F387|oAM AR B HS Wl o
FAA 4% 7)%o] A At 3 A5 =AY W FR AeE ARATIHEE, 55
g7 A o7t LA ol S 22 WE] o3l oS =

1. 7|12 04 A e R NFE Fas)e be2A 24AAZE 5 3
o} 2EjA RE87IelA S s I =S =0 o)

B ASES o83 224 WE R el 712 A o} B5slrloA gdslobshe ld 2 ZEL =] ZHolrt
JL 9ojo] 714 yHte g TEy ARe] 11 7MY 2 oy Q77 B S ) T8k oS 229 WE
U3R] ARE AZsl FYA BE AF, Erolga e 27} o 7F HASH o] Z 229 WEHE 7heE A

oA 2Ny __ | A 23y » M2 2HE
1 £ IE| | A =&
i
Y
Mo ox Sz HE 7|t o= 2% ¢
=]
23/e| #ef > o5 2HY > W oo
A HE MY h o
A A
F8 o=
239 e
M

J2! 3. Mot 22 HiE F-555) WYl F55} oky

Fig. 3. Encoding in the proposed MV coding method
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Table 1. An example of the proposed method

= (66,-1), CS={PMV1,PMV2,PMV3} where PMV1=(65,0), PMV2=(66,1), PMV3=(66,-1) 2|1 PMV3= 0f2] 2 71551 A2
ol% 22| HE2tD JRYSIc) st Z7HY ofF 23 WE PMV4=(65,1)7t ZASCiD 7HSiCh
ofl2f Zeldg ¢fst PMV3=(66,-1)2 CSOIlA 2|51, PMV4=(65,1)2 CSOll Z&AIH oIE 2% FEE TAE
CS 74 £ (CS={PMV1,PMV2,PMV4})
235377} g2 DMV=(1,-1) D& A=
soEp| 7ty | 71 71 . Rate(DMV) [
OPMV is ity DMV for a PMV in CS (bits) aE Znt
(1,-1) for PMV1 6
PMV1=(65,0) | (66,-1) (0,-2) for PMV2 6 Ha
2% 43 78t oE (1,-2) for PMV4 8
SXe! HE] M Ch
(2 EHi= [151=20] (2,0) for PMV1 6 ox
Li2D 52 PMV2=(66,1) (67,0) (1,-1) for PMV2 6 (PMV2E
(2,-1) for PMV4 8 CSoflM Hel)
(1,0) for PMV1 4 ox
PMV4=(65,1) (66,0) (0,-1) for PMV2 4 (PMV4S
(1,-1) for PMV4 6 CsalM i)
CS={PMV1} 0|7| T{20|| A|2LH2IS 5}X]




258 WEEEtEl=EA] 20129 AllTE A2s

wj&ol] CSellA] A <) skar tjAle]
o] PMV4E CSol E3A)7Ith
$A PMVI=(65,002 OPMVZtil 743l OPMV=
(65,0)9} =3 DMV=(1,-1)Z 3} YAIZ MV=(66.-1)
S B3t BUE MV=(66,-1)Z 7102 &9 B4
A PMV1=(65,0), PMV4=(65,1) = HZ 9] &= &7 <]
HE PMVIS Aedith A& OPMVZF 94 &9 &
AellA g H29) oS 229 HE PMVIY TY&}]
ujZoll OPMV=PMV1 7}4& A/Jolt}. A5 PMVIS &
B oS S WE HY del A9
S, PMV2=(66,1)S OPMVetil 7}83}i OPMV=
66,)%} FH=3E DMV=(1,-1)Z "dte] YAIE MV=
(67,005 23t EAE MV=(67,00Z 7522 &-9
= B A PMVI=(65,0), PMV4=(65,1) & H A< o=
=219 #E PMVIS AEsitt A&s OPMV7ZE $A &
-3 B A dEg H A9 o5 229 WE PMVIY

2 48 A

Table 2. Simulation condition

T2 7] W&o OPMV=PMV2 7}3& =ZFolty A+
PMV22 $H oS 329 ¥E ool A AAIZ
e B} o7 PMV4AE OPMVELLL 7H3ske] A&

o} 2
st e FdstA s OPMV=PMV4 714 &g
Eo] "t 2x, FE dF 2FY HE FHE
7 353}

A
PMV1TF 917] wj &l o= 22 W Jgias
3 Po 7} gtk

B =79 Adksle B A5 716 23 Wy F53}
W o) thek AS5S o) 98] KTA2.6r1 SWE 5
Akl AME3t T Bk AA e 253t A4S % 29

P Ak e R53) e 558 BREE Frlst
7] %13 BDBR(Bjontegaard Delta Bit-Rate), BDPSNR
(Bjentegaard Delta PSNR) 12|11 2] (4)9} 2o] 5353} A
g 2gs”

Spatial Resolution 416x240 832x480 1920x1080
RaceHorses ( RaceHorses (30) PaKrt(rﬁgﬁg? gi;
Sequence BlowingBubbles ( PartyScene (50) Cactus (50)
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Number of Encoded Pictures 300

Motion Estimation

EPZS([18]) Motion Estimation with search range =+ 64

GOP Structure

IPPP

Quantization Parameter

QPI : 22, 27, 32, 37, QPP: QPI + 1

Number of Reference Pictures

4

Profile

High Profile

Other Coding Options

8x8 transform on, RD on, CABAC on, 1/4-pel ME accuracy

Performance Comparison 2. MVComp

1. Anchor (l\[4|3\]/ coding in H.264/AVC scheme)

3. Contradiction Testing-based MV Coding"®(Conventional Method)
4. Error Robust Contradiction Testing-based MV Coding (Proposed Method)

=2 (Temporal PMV, and Median PMV)

Number of PMV Candidate Set

=3 (Temporal PMV, Median PMV, and MV in left block)
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Implementation

KTA2.6r1 software based on JM11.0 software
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Table 3. Performance comparison of MVComp[13], Conventional[15] and Proposed method (anchor: H.264/AVC high profile)

Codi Hlw 2k MVComp™ 7|z o™ Kot B
A =TI ESETSE
Efficiency HE| Jh4 2 3 4 2 3 4 2 3 4
= T
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1920x1080 (0.09) | (0.05) | (0.01) | (0.10) | (0.07) | (0.05) | (0.06) | (0.03) | (0.03)
-2.0 -0.7 0.2 -2.2 -1.5 -1.1 -0.4 -0.1 -0.1
B[?/B]R 832x480 ©0.09) | (0.03) | 001) | 009 | 007) | (005 | (0.02) | (0.01) | (0.00)
0
-2.2 -0.5 0.2 -2.5 -1.6 -1.2 -0.2 0.1 0.1
(B?dF:BSDNR 416x240 (0.10) | (0.02) | (-0.01) | (0.11) | (0.07) | (0.08) | (0.01) | (0.00) | (-0.01)
Overall -2.6 -1.1 -0.1 -2.8 -2.0 -1.4 -0.8 -0.3 -0.2
(0.09) | (0.04) | (0.00) | (0.10) | (0.07) | (0.05) | (0.03) | (0.01) | (0.01)
Decoding Complexity [%]
(anchor?| decoding 89 90 90
complexityS 1000[2}1 71X)
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