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ABSTRACT

Recently various prediction structures have been proposed to exploit inter-view correlation among multi-view
video sequences. In this paper, we propose a QP(quantization parameter) selection method for the B frame
inserted in the first frames of each GOP(group of pictures), where we change QP for the B frame adaptively
to achieve uniform picture quality and overall coding gain. Each B frame is coded with reference to two
frames in its adjacent views. We calculate QP for the B frame based on the correlation between the two
reference frames, calculated using their rate-distortion costs. By applying the proposed method to the MVC

reference prediction structure, we have improved the coding gain by 0.09~0.16 dB.

I.ME2 g A7} B3] ol FoiA 3 girk
QA Tt Ak ST W galE

Wikl o] AjAute] ZlgsiA|RE, v vl e
331 A F ool okl FwElE Fodsle]

1e]o]  wpgol|xje]  AJHe] sl
[t]29] gt eflgl ez} (panoramic) H|T]
A5E v1A, B3 e} 3R Hold

22 AEule B dloly A rise] W
of whel, thekgt Helv|t]o] Au]rt 7hsslisl o,
3l Zelx Az ZuElze] digh ARgAlEe] &
F7h 2B ek oleld A7E 354771 9
gk dgke 2 hAIA BIY S(multi-view video)el] o

i
)
s
nO

O

r

I“O_E,_l'i‘lr )
2
T

¢

>

¥ B Qe sEaelr]ed(GIST) AR AIE(RBRO) S 53 AR EAIFISHTAFAE|ITRC) S 2812 A F 3=t
21(BK21) AR7|%AI512] x]4de °l§& 71%}145}

* PFasly|ed ARFAFE ((ppk79, hoyo} @gist.ac.kr)
=HlE  KICS2007-01-014, AUz} :2007W 19 159, HE=wA4dxl 20079 69 159

www.dbpia.co.kr



ol

g2 A18}43]=F-4] *07-6 Vol. 32 No. 6

Al ATE]a 9lem, olefgt FHicelrt nt|e JE
= AR S, dadsl kA, vt s &
of tlefat ol S-457 ey,

AFE] vA 71EE AMLsle] oA vt eE
TFAshe ofe] 9] dake m e A|xkdisparity) 2}
Zlolwi(depth map)s F= F sloH, F 7N o]
e @At 32kl HaEEelE o]83F 3
A AplaE 7 S glck ojebA, oAl Hy
£ 233K multi-view video coding, MVC) 7]&
A-+-A1% TV(free viewpoint television, FTV), 3%}
<l TV@3D television)2} 75 58 Hofol] H4Ho]
o} ey oA HlT s oy ARe] dakem T
Auaz A dlelele] oF 3k el A HY
Lol mlal W] wiiel, dHeolele] FEHl A}
A4S s 71ee] HA vlde Fest v
el ZEAQl 58} 7)ge] et

A A v Fest vlee] EEE ARl
MPEG (Moving Picture Experts Group)2] 3DAV
(3-D audio and visual) AHG (Ad Hoc Group)ell
A A= Slek 2005+ 746l Ak AA(Call for
Proposals)®} S-7AEHEo] W=l e, A|H Hit
o[ Z(view interpolation prediction) 5ol th& 34
71% 4537} A3 (core experiments)e] Z13P=3)
o8 sAly|4 AS3sl Aldlel=  Fraunhofer-
HHI®A] JSVM(Joint Scalable Video Model)2 7]
nlo 2 zﬂzl—s}_ ;‘d—z /\415_041017], A]»%—%\:]—

weh B84 thIA WEle $EEE 419, o
95 Aol B B TR Akl o)
%, UES AU TU RA2 Ler) 014

7+ GOP(group of pictures)®] A WA AEZ

/3% <7 (anchor)®] &84l F353= ¢4, B i}
o] ARslElck o] 79| B dulSel= 479 1
st p R =2 kA3l AlS(quantization
parameter)7} ARSEIT}. wheba] oAS] spAEL o
o3k s FeskE] Fslar ol 2 44 7k
3 B AL o] =RelldE 94k A)
ole] Be AP fASFUA AR F53)
HEE A7) S8l B 3 oA <Akt Al
5 AR WS Al

o

=

s

I. CIAIY HICIR £33

2.1 CHIE bt £53te] @A
A el FEEE fla) Al G
Soll ol 2 Ae) SRt el sk

580

qoz Yma Fr\Rslok o, L5
AR 3ke) A 71%e] AR

‘:V]Xq H] L= fl ZhE 320 S Zedgt o
2] 7o) odate g FAE|m R Q1AgE oA} Aol
T2 FEAe] EAg) webd, FoHHQl Fes)
85 7] Sl AR R S FEAEE
Aol Aok Wk Bt FHHE ThE Ade]
/\0}0 zlz—g],oq 11]7{5] Rzl E_r)r E_gz«] 9] /K]—J—ﬂ—
o &2 2Igt 48] 71X] GOP (Group Of Pictures)
TFrEe] AN e mmegeidr o
Tz Fe /‘474(conf1gurat1on) Td  ue
SequenceFormatString 3-8 £ o]Fo{zIch

13 12 Fraunhofer-HHI®|A] A A&k A7}
Z Fxolth o] 2= A vt F35319
T3 % = olE TR ARE T U

o] Fx= ATt CI5S ¢l8 A4 B 3
Z(hierarchical B picture structure)S A}-8-8}0, <f
Hell= /‘]7]'7“ o] AT /Y A WAE 9§
3 0.5% 32 1% 7o 1 3pule] ARglHich
7 s =Z&HQ 3= 98] S1, S3, S5
oJake] o3A IHEL BEHBanc FHH)oE Ho
slElH, o]E2 22 AW A" F A g
= Fxgheh o]} o] oA 3hHo| Bane IHHL

2 H53lEs e A CISE A F3E

SZR-)

28 Abgslel FEshih
GOP vigl 7 Al 2] Tk st A
7b AbgEel SR AZel azlel 1 s P s}

www.dbpia.co.kr



= /H264 7|0 HAA vl e F33E )8t ofxls) Alg AA W

E . 7R S A

A 71 A A
Ballroom 34 31 29
Exit 31 29 26
Uli 36 30 28
Racel 28 26 24
Flamenco2 34 30 28
Breakdancers 31 26 22
Rena 33 28 23
Akko&Kayo 36 29 24

E 2. A8 AS Al

DeltaLayerOQuant
DeltaLayer1Quant
DeltaLayer2Quant
DeltaLayer3Quant
Deltalayer4Quant
DeltalLayer5Quant

NNk WO

36.00

35.50
35.00

34.50

PSNR [dB]

34.00 |-

33.50

33.00

T2 2. “Ballroom” 34ke] H-53} 7z}

Holl= wAR 7] 8t AlgE AREE, v
Al AR Azl 7R RIS Algell 2 Al
gk k18l Alg= A}olgk(delta layer quant)S- tigh
zrol ARgslck A Iilr)e Al AHEE
AREe) AR Sbls AR s A
20| & 13 3 20 AAEch

stellM ek ZAE, a3 1914 Lo 33t Py
3 o= DeltaLayerOQuant, B, 3 Hol&=
DeltaLayer1Quant7} AF8-%]=d], o]w] Bane S
B, 33} 22 AFeR Zlgsle] A3k o3t
Ag & Tl @A Bane 2 1 3P|
v P sliwc) U2 spa R Fasiyich

ASA B 3 FEelA S FEsE o
e e sRle] JeE ) sk
F33t Z8% golxlth wepr, 1§ 144 Sl
83, 85 =3 Aol <A FRo] Bane FHHOE
o3t dAFe] 74 Bane S ZE3b= GOP

Uy sl ¥33) 58% o2 g s
o nlef Jolxicl. Aoz JAgo] AR thE
A= FaslE

13 2+ “Ballroom” QA 7] ofx13} Al
312 Heslgt ¥ 7F A PSNR 32 vebd
Zole}l 1, 39, 59 dAke] <§7 3}Ho] Bane 3
How BusiEglown] PSNR 352 Ajol7t ot
9] 739 1dB oAl A& & & ik

o ERHew Aol B 1el W Aol %
ola AAH-Ql K535t 885 JNAAF A} gt

AL HES AW A7 9] AEE 4
3 7 ClSRES AMSEle] Feshelch ujels]
Banc 3 A 2§ A 1 ) P oS, &
& %ol P spulg Bxslol Fashict

F 3L “Ballroom” <34 = 39 <dAke] A HA
e sl Ao} REshie welslel sl
gk Azjolr). 1 39 Ak 31 odAke] A S
23} 4l o] 3 sk slel YEsRL 2
Folx, F 39 spk 0} 6 Akl A 3
3 Axsjo] RER Aol Brsel Pt
At 340lck, Fhiele] iAol elal, st 4w
Qe oMk 8 el vla) A2 hem 4

= JA] Eof o] ANE EUE, 2WF 49 <dat
& Az u, 5 oA Al 53t 58]
=3 ¢

o3l Ale® HE3se PSNRE 3
[e)

E 3. “Ballroom” °3Ake] A&l Ax}

QP for Banc = 35 QP for Banc = 36

PSNR Bits PSNR

[dB] [bits] g | Bits [bits]

38.5436 58208 38.5436 58208

37.2056 21016 36.9255 17968

37.7067 42920 37.7067 42920

37.0546 33032 36.6693 28552

2
3
4
0 38.4674 57848 38.4674 57848
3
6

37.4065 76376 37.4065 76376

581

www.dbpia.co.kr



PSNR [dB]

[ =dicazusa ,
05 —+—PSNR 3

O3 3. “Exit” 3] 53t At

FOEE M ER Aoz e o3t ASE
Abgste] A S ool shde shusjol ek
o] i=iellA] Aehe WHE F b 2k 4
IS o]83le] Bane WO FTOEE FH3l,
|5 7]HEeR )3} Al AA gk

a8 32 “Exit” @Al A oA HES 71E

o

}a}s} Al 318 B3 Asjo|ct oWl AL 1
spom FesiEglom, vz shHES =% 0
1_

W osHE Fxsle] P ospHos HuskEqlrl 7z
o] nE-ofj- u]L-Fh(rate- dlstortlon cost)< 2]

(HE 283l ARkl ol&S 0 9] v|E
-3 wlEgke g el Aqtslel & af] 36l i
Aot
RDCbst = D+ AR (1)
o714 D= F3st= Qla A sy Hd ¢
FEo A (2)9Jr 2] (3)% E3ll Akeck
D SSD(Y)+8SD(U)+ SSD(V) @

width X height X 1.5

SSD(A) = E}A{org(ac,y)*7"60(17,1/)}2 3)
z,yE

47141 org(ry)ot rec(ry)= A4 A I H
s3hg s &g sagks deRich A =
AR s} —‘?*iﬂil 3 7ke] SSD(sum  of
squared difference) S & 34 XY, U, V AHE
Y #e g

A (2] W R 7 S FEsk F
@ MRS e e gl A
ol gele] T

total bits

= “width X height < 1.5 @

AL (DS A= BIE-sll3el] tigh 2lr=d=| 2 (Lagrangian)

582

AGE delfel, 4] (5)8 ARgste] 7R

)\:0.85><2mi1\(52.QP)/S*-’i (5)

a3 304 B S glEel, BashEsle] At @
o4 AREEr} TSRS PSNRO] dhAZ Yol
3 oRlE-s)F nlgghe Bk olF X, ol
Rl A e WES nlgghe s
7o) AT ) A 71FCR Aot Bae

smie] oAs) A% Ao o 43kk Bae SIS
st Az A (6% ol8sto] Ak

QPBA.\?’: min [51 QPREF_’—dQP} (6)

3714 QPpanc= Banc 3Fell 282 kx5 Al
24, 51 o3l gow A’METE QPrere 1 34
3 poshle] A Sl A AGE ek,

dQP= Banc 3Hdel digh ofxis}t Al zlolgto R,
AL (D3 A @) olgste] etk

dQP=max| [ \/Ja(RDCbst,,,;,—3) | ,0] @)

RDCbst,,;, = RDCost ;| RDCost , ®)

37| RDCostpi= Banc 9] F+ =3 & F+
AR FEsiEE 3] w|E-dfa u|SjtelH,
RDCostr= @A Banc 3Hdo] 3% <§79] I 3p4
o] wE o3 v]ggkelth. Bane 3ol I 3w} p
S Fxdt Afele =2, 1S ALY, F
o] P S H=23 A4S, =3, 092 A3
k. A (DA a0t 2] 32 deP7F FE 07 3

o] el AU W] e B 9
o AHgE AEdEe B4ol E 4
AL A opst AGE Sl AElel
FUT GES g

¥ 59 28 4% “Ballroom” %AHe 7]E <

= (SR}

: WE | P
gaey | s | TRE
Ballroom, 640x480 s 1D/

Exit 25fps parallel

640x480 1D/
Racel 30fps 8 parallel

www.dbpia.co.kr



T H264 71 AR HlY L F5skE 913 Ak Alg AA W

E 5. “Ballroom” 34+ F-53} 7z}

Alket 3y dE ST EL
okxlgl [ mES PSNR B ES PSNR
Al [kbps] [dB] [kbps] [dB]

34 272.58 33.24 269.83 33.17
31 397.37 34.87 392.61 34.78
29 511.65 35.88 503.34 35.77
Ballroom
36.00 ‘A

35.50 o

35.00 -

34.50 o

PSNR (dB)

34.00 +

33.50 /

250 300 350 400
4| E g (kbps)

2| 4. “Ballroom” °3A4}e] B]E-of= =41

6. “Bxit” A4be] ¥E3) A3}

AR Az smEd]

o}t | B]=& | PSNR | ®]ES | PSNR
Al [kbps] [dB] [kbps] [dB]

31 198.32 36.98 194.48 36.86
29 252.54 37.73 246.63 37.61
26 389.27 38.73 378.74 38.61

Exit

39.00

38.50

38.00 o

PSNR (dB)

37.50 o

37.00 4
—A— | okt U

- EHE

36.50 T T T T f
150 200 250 300 350 400 450
H| E& (kbps)

373 5. “Exit” 3] WIE-s= 34

215} Al 34, 31, 292 H-5313 AE epdck
o] oA Agker Wie] HE LT Ego]o ]
3 Ak BlESo)4] 0.09dB A= PSNR 7iA
< Horh

% 63} 23 5% “Exit” AL 71 AE A
T 31, 29, 2622 Hu3lRl AAE epdct AQt
3w bk Lz Eedofd Hld] fARF HES

o4 0.13dB AH%=2] PSNR 7H4& Bt

E 7. “Racel” 3ol ¥-w3} Az}

Alket 3y Ax AT EY ]
okx}3} B E§ PSNR B ES PSNR
Al [kbps] [dB] [kbps] [dB]
28 412.57 37.61 405.12 37.46
26 548.07 38.62 536.05 38.45
24 740.26 39.65 724.22 39.50
Race1

40.00
39.50 A 4‘

39.00 1

38.50

PSNR (dB)

38.00 -

37.50 o

37.00

350 400 450 500 550 600 650 700 750 800
4| E 2 (kbps)

2| 6. “Racel” A v|E-of=F =41

E 8. %A ¥ PSNR7He] &4

A | A e | T
34 0.1606 0.2186
Ballroom 31 0.1622 0.2634
29 0.1515 0.2843
31 0.1136 0.1828
Exit 29 0.0942 0.1590
26 0.0766 0.1312
28 0.5100 0.5523
Racel 26 0.4955 0.5311
24 0.4612 0.4930

X 73 23 62 “Racel” IAS 7]E okx13}
AS 28, 26, 245 AMESle] Fwsigt AAE viEl
Witk o] =l AlqkeE wie] FE A ES o]
o B]a] RFARRE H]EgEoA 0.16dB HE2 PSNR
ML Bk

82 7 Aol disl e AR GAES
PSNR 7re] HAK(variance)S eIt} o] =l
Al AlokeE e, o7 3PHo] Bane LR Y-
s3bgl Aol disll, A spHS o uspdE 5
F3lsle] 53t 588 =tk veld, fARE B
EgolA g 9AFES] PSNR #el Flsinz,
A5 7ol s Axpt agiel Ao, o]
ol Al AlkgE HhHel] 23] PSNR #HE2] Alo]
1 33% FAaskoivk

583

www.dbpia.co.kr



241813 =] °07-6 Vol. 32 No. 6

V.8 E

o el TR Hltle REa o5 T
o AHgE A B S Fxo 547 B3
9 Aels] A4RES 325}l Bae S A5
Are 24 e Adesld. $4 2 3=

shHe] B|E-oF uEgks ol83le] s 7k A
FeE FA3, o]E o]83l] Bane WY oA}
st Aleg AAYE )24 Bane WO S
MAElaL S A <3| Fsk 58S =9lch
AR o o] =gellA Agkelr WS x 4=
ESE AR’ F353} Aol wls] 0.09~0.16
dB #Xx°] PSNR 7W413} 33%<2] PSNR #4F 744
= Hyirh
Z2ngd

[1] K.-T. Ng, S.-C. Chan and H.-Y. Shum, “The
compression issues of panoramic video,” in
Proc. International Symposium on Intelligent
Multimedia,Video and Speech Processing, pp.
36-39, 2001.

[2] ISO/IEC JTC1/SC29 WGI11 N6909, “Survey
of Algorithm wused for Multi-view Video
Coding (MVC),” Jan. 2005.

[3] A. Smolic and P. Kauff, “Interactive 3D
Video Representation and Coding Tech-
nologies,” in Proc. IEEE, Spatial Issue on
Advances in Video Coding and Delivery, vol. 93,
pp. 98-110, Jan. 2005.

[4] R.-S. Wang and Y. Wang, “Multiview Video
Sequence Analysis, Compression, and Virtual
Viewpoint Synthesis,” IEEE Transactions on
Circuit and System for Video Technology,
vol. 10, pp. 397-410, April 2000.

[5] ISO/IEC JTC1/SC29 WGI11 N7327, “Call for
Proposals on Multi-view Video coding,” July
2005.

[6] ISO/IEC JTC1/SC29 WG11 W8019, “Descri-
ption of Core Experiments in MVC,” April 2006.

[71 ISO/IEC JTC1/SC29 WG11 N6501, “Requi-
rements on Multi-view Video Coding,” Oct. 2004.

[8] ISO/IEC JTC1/SC29 WGI11 M12945, “Mul-
tiview Coding using AVC,” Jan. 2006.

[91 T. Wiegand and B. Girod, “Lagrange Multiplier

584

Selection in Hybrid Video Coder Control,” in
Proc. IEEE Int. Conf. Image Proc., pp. 542-545,
Oct. 2001.

[10] ISO/IEC MPEG & ITU-T VCEG U211, “Co-
mmon Test condition for Multiview Video
Coding,” Oct. 2006.

X

r*

8t & 3 (Pil-Kyu Park) ZF3)$

20059 FokdEa Axpd 718
- 23D

20059~ A) FFHEred A
R i e R

<Al ol YAE AlzAE, o}
A4 vt 9. w58}

2 2 M (Yo-Sung Ho) 23]

1981 A ehehal st A
g3kt 243 h

19831 A2 whetar ish4] =}
R

19893 Univ. of California, SB,
Dept. of Electrical and Computer
Engineering.(2H4h

198313~1995'd g=A12-gAl A4 A A4

19903~1993 w|=- Philips &3-%4~, Senior Research
Member

19953~ sgatshr | A BogAlstat s

<Rl tAE AlsAe], @94 Als Az 2 o=,

oz TVvel 3 TV, HEv|t]e] AjEl]

MPEG 37, 321 TV, Az

www.dbpia.co.kr



	H.264 기반 다시점 비디오 부호화를 위한 양자화 계수 결정 방법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 다시점 비디오 부호화
	Ⅲ. 제안한 양자화 계수 선택 방법
	Ⅳ. 실험 결과 및 분석
	Ⅴ. 결론
	참고문헌


