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Abstract

In this paper, we propose a new stereoscopic video
conversion methodology that converts two-dimensional
(2-D) MPEG-4 video to stereoscopic video. In MPEG-4,
each image is composed of background object and
primary object. In the first step of the conversion
methodology, the camera motion type is determined for
stereo image generation. In the second step, the
object-based stereo image generation is carried out. The
background object makes use of a current image and a
delayed image for its stereo image generation. On the
other hand, the primary object uses a current image and
its horizontally-shifted version to avoid the possible
vertical parallax that could happen. Furthermore,
URFA(Uncovered Region Filling Algorithm) is applied in
the uncovered region which might be created after the
stereo image generation of a primary object. In our
experiment, we show MPEG-4 test video and its
stereoscopic video based upon our proposed methodology
and analyze its results.
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AA F9 4 (stereoscopic video)E 4 FArolAl FH
G d(left image)® $9A4H(right image)E F& %<t
Al ZH(binocular disparity)E A FTFo2q A AN A
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o]&]& o]fE MPEG(Moving Picture Experts
Group)el*+  NTSC(National Television System
Committee)} o] 7|&o] &Adle 23U FI4ES
A FIdez W= A3t Bol U
[2,3,456]. 28lY MPEG-1, MPEG-2, NTSC¢ #Z&
ZdY 7|¥Hframe-based) FYAE o] &% UA FY
A dgels 2 Jtx FAVE Uk FAA 873 A)
(non-rigid)?! Z$olj& o] REoA A3 FAzta] ¥
g7 A% $ 7] Aol dA G4 HAA F4F
BN YARE dolmaEE 7 Al xH(vertical
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parallax)7t 28T 4 gith oA G FHH)
of g HEY 5 2 49 FRI gyl gEejch

oj9} gl A 7)¥H(object-based)d] F-3Z 3
(encoding) & A Ysts MPEG-4 S9A4L Hsd A
$oll= olgid EAANE HAY = . MPEG-49]
Ae olgd AAE utle AAl HW(video object
plane: VOP)o]&} a1l sln] VOP ©9o B33 ¢ B3
3Hdecoding)E& 33t} o]& Yl MPEG-4 %37
(encoder)= 2zt MA9 FHE T Mz} gL €A
B (texture information)®ld] ¥4 A K (shape
information) & P oz wol R55E F 3 srH7,8]

2 =Ed4E MPEG-49 ZAA 7w B335 o] &
A T wg U diE) Ao A
949 4 JAL A (primary object)e} vi7Z A
Al(background object)® T4 ET A9 WL IH
Ftelel &% 3 ZAH(camera motion analysis) %
3 A 94 A A (stereo image generation) FHH O
FA"Y 4 A &5 W E (motion vector: MV)
© 7HlE &% 3 @A ArgEtt

E =Fe 74 g7 2rh 1 @Y MEJ o]
2 HolME Agse dA F94 A Wgel g
Ag3t ¥ 3 doMe dF d3E A9 w9
4 doMe 28 2 &5 A7 g8 dE o

~

2. A3t= MPEG-4 5939 A A8

Y 18 A Wy AN EZ2E golojaHo)t)
d8os Zol2E MPEG-4 ¥|ve9 &4 gAa2 w3
2 A)(background object: VOPrs)¢} 57 A|(primary
object: VOPro)E& TAE T} MPEG-4 H|t]2 do]g
= 993537 (demultiplexer) & A% 2338 VOPpo
9} VOPpe2 &I Enk. & VOP B3Vl B8 &
YHErh VOPreo &% 4E HE(motion vector field:
MVEF)E 7Hd8 &% E4(camera motion analysis)ol
Apgd of7lA MVFE  g4e  mazEs
(macroblock'MB)%d E£A3l= &% ®El(motion vector:
MV)9 Aoz Heog sideEg &% ¥4 F 7y
2t 3% fF¥(camera motion type)o] AH W HEH
oz QA 71 A P W’(object-based stereo
image generation) #3& AA 29 deft image)d}
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Bitstream

( VOPpo J

L VOPy,

] rvoPBGEl MVF J

Camera
Motion Type

T )
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T2 1. Mokt 2 S Higle] 85 ColooH

VOPrc9 MVFE 7Hdlgt &% +8 dAd A8 d
t}. Ftdiel HZ(camera left) &8N E dF¥&e] &
5 dHE $£& 93g I zeln Fidlg £3
(camera right) £5¢ A$de S Wag Fg
o|t}. 7hviEl A A (camera static)y A-$olE i
o &% ¥H9 Arv|E= 09 Aolth

FidlEl &% ¥ FFE Y43l dA VOPsed
MVFd] g HF(average)2 FHsld izt &5 W
A (dxXeam, dYeam) & T Mol 25 FF A&
d-xcamgi "?‘i% 7}'}]-—11 S{‘:_}":’l'?:s_]'q cham% ?:]ﬂ] %)b]'
A A FHS AT 9 =HE 9§ AedETh
dXcam Fo} 0BT} ZA oW camera-right, 0°] ¥ static,
0x.t} 3H camera-lefto] t}.
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2 Alg3ith olet wtdl2 (b))} o] FpHE HZ=
FQ ASoE AA F49 F AANE S48 F

B Fo 2
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o olA& 7 A £¥ zHEE MFojok A
T4 232 U4A 949 WF 9de A8 d=dE A
A g2 WE A s F3 olgg YoerA F
Bk A4 (3) £ ojF g, Sped TEE Wl
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& 84 4E AQd dA4He] A weh 2AdY
(scaling)3l7l 94§ Zojth 29 3& 7hvlel 5] gl
A% dA d4s Ad 94e o183 wF 99
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SxcitE 44 01§

AN et

Al g
LERL %4 93¢ 0f7 9

O 3 uiE Yol o UM WE WY

FAA d9e dA A A FAANY +H o]
3 Ag ALEFe uek A FAAHS AW GG
= YA A %= oY (uncovered region: UR)e] 2+Al
g 4 Utk o) 492 T wd ARE Yol ot
a8y URel sidsts w3 FRe A g4z
2E ARE Ao o 3k olg &M AHF
94 Fo URol sligsts vl ARE 714 ®ol ¥
gsle G4, Frg #olof gt}

ol 93l st &5l A&
A2 Yol URFA(UR Filling Algorithm)E 2 &
st 29 4% Fivleg 59 5 & URFAE
BogEd, (a)v 7Hel &% fle 4$=24 dHE
F4ENA URel 2 Azt Fdg AAA o
73 AAY AE MY Bol 2= A4S FrE AdE
o g 949& URe EAlstolh (b)E 7hdEl &%50)
AE FAAMe URFAZA F dAle A& AH
of gt} WA URY 9 wlAd o9 UR'S HAF
¥ QAT F4F UR 949& vustsd zolz 7+
F %ol e 4Ae P2 AR d-S 443
UR'S nHasr] 93 wieze A @9} 2ol
MAD(mean absolute difference)s 2 &3}¢th.
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(nel.

Ags gle 49 %

a7 N& R’°] 3= FFi(pixe)d NFE
ojn)gtc}, 3 Fupin)e URo] @43 4o UR'MY
o &3l BAXE ouste Fr-n)& AH AF49
UR' %Yo =g g4E ov] g

Fr& 32 Fd= Frllold UR'F 714 vl o
9L L T YR 99L& URol EAsiek vk UR’
# FrllelAe] UR'Z vl oA HA] 4 (4)9
4% MADE AHgsdch @9 e de nag
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Ay FIdNeZE MPEG-4 HAE HT| F94
A “stefan”# “coastguard”E ArE3tgTh ® 2& A
Y T4 By ABE neEY 4 5949 ¥4
o CIF24] gAtel =w7)& 352x288¢|31 VOP 4+
FAAe i F AR T2 FHEG

E 2 A AHEE T

Stefan
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a8v AY FI4L IR g dHolgo]7]
mio] A¥E HAME WA MPEG4 Htle 4o
2 R33leor dith ol& A 4¥ 594 AYdS
Yol VOP 3718 B3 4 AAY HEXEYRS
Agstgich o] ¥ VOP Eiﬂa %Bﬂ Zk A9
MVF, st AH, g4 38 394§ F&3t4 rjz==z
of AT & FTHF AYPE T2aYL o83 YA
LK 370

HA 29 59 6& stefan F93o} g A HH
Aot} stefane FAA7F B|AAZA o] FHoA
AR E Pzl Wt 43 T4l 29 5 7
A gade] dig A B AN FEE WA 7B
Aol MVF, A getde}, 294, vgd4e €4
g2 ReFEr. MVF B4 A% Fidz} &5 49 W
HAgke 127 Yg7] WFel st & 5o 4
AT A B wep 4L HAPALe 2
g2 AR FIAe) wARA FE FAH F

& F o Adgde] ARG GG F4
A7l oz olFd AHel 474 AL HAUL

298 62 4297 F4ed did doH2 A MVF B4
A3 givigl &% 3 A9 @el 0o vgr] wEel
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stolet AX Jgeo AAHAG ASF4e E3Y
A 9 AL AF AN FLEA AEHAY
o agng FAH goggte] 9 AAE Zed.

MPEG-4 dlojg] A #gy di end=
(overhead)& 7 317] $l8) ¥ 33 Z°] MPEG4 ¢
ol AEE Ao dgFgd v d¥L 49
. A¥dAME #4% MPEG-4 E]'”’a’ £z ole] H
HE Y8 ddd AHZLE TFAAA FUT ®E 349
A Nee AA Z2H Y &=, Tss MPEG-4 949 ¢
Y AZH(sec), Tse YA ¥F A7 RE T/Tyx100
otk & Jie] A¥ T did H¥E Fysn
HEg 73 A3 A HEde FYPA oIzd A7kl
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o] FojH 7| Wl HA3t 2P wa} ‘_’}} L=
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X3 YA A INF 49 A3
AHGA | Np |Ts (sec)l T R
stefan 270 35 10 29%
coastguard | 270 37 10 27%
total 540 72 20 28%
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A 1z 94 W BN YA ABA A7E B
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