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Abstract

This paper proposes detection of view reversal in a stereo video using depth map and motion vector information. We
obtain a depth map by using a stereo matching and divide the input image into foreground and background. Next, we
obtain a motion vector field by using a motion estimation. In general, an occluded region is in background when
foreground goes toward the adjacent background or the background goes toward the adjacent foreground. But, we will
face with the change of foreground and background because their depths also change when view reversal occurs.
Therefore, we can detect the view reversal in stereo videos by using the observation that the foreground goes toward the
adjacent background or the background goes toward the adjacent foreground. The experimental results show that the
proposed algorithm achieves good detection rate when the background region is sufficiently occluded by the moving
foreground.

Keywords : stereo video, view reversal, stereo matching, motion estimation, gradient
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+ SADY, saDY, sADY < The && SADY < Thm

Condition 2
+ A moves toward the adjacent B which has
a zero or a small motion.

For every object satisfying condition 1 & 2,

+ if (C==foreground) normal;

else if (C==background) reversal;

a8 7. = b = £229| pseudo code.
Fig. 7. Pseudo code for detecting reversal.



e 2

S
—

Hig <2

A

196

o]

N

positive) H]

B0

<

o
-+

g2
2HH L

2 32x320]t}. Hj

W glol u}

O F Fo] 11

A%k

HEoa A A Hol

7

Bl

o
T

FAt n

o]

9 g 25 Abe]=

il

H

T A A

3

%] ]Thd/noﬂ

wjr
=

$ Thyfnol Rold5% 2a%e] 2

M FUEE ERESI 1, 13, 14, 21 9

=
<

A% Thy/nol SobdFs 03]

[e)
F

ﬂo

}6]'

%

15} ofule}, 3, 264

O;
[¢}

KX
p.

<]

i
)
[aN]

vt} 7k 7E30 A
http://3dtv.at 14 o}

[e]
&

ojp
7o)
N
Ko

Wy

sy o

b 1440576, 3840x1080 A}

= 1920x1080A}0]

=
=

3

=9, ymA 9%

]

[¢)

RICCEIEL

Ags

of

wr

The property of test sequences.

Table1.

1]2|3|4|5|6(|7]8 9|10‘11‘12‘

13(14|15|16 (17| 18| 19| 20

21(22| 23|24 | 25| 26

2]
=2
Q
Q
o)
=0 I I I S
1%} [ d o
m = | 2|4 %
)
=
k%)
o
o
o)
@
3
D
< Ny S © ©
= ool N i I
o)
©
o
Q
is]
2
a
— [a] (92
. 2 2 7
N S| 8| =
2 O O O
©
T
N = N-
ol T T
o o] T
X R T
ofn -
MM on m X
i o | W
R e
5| B Sl e
oR
m ol wr R
18w | o | e o
R I
A = I T
ooy | — | ¥ = g
oR Ao o | g
~r | oW
o oy 3 “+ el =
o T —_ — Br —n
o) =— ™ [ o ©
O B
= o | | W T oop
— [aN] (32
12} 12} 2]
12} 122} 122}
< < <
@) O Q

8. Test sequence. First row : class 1, second row : class 2, third row : class 3.

Fig.

(1216)



20134 58 MAE3 =24 H 50 2 H 5 =

197

Journal of The Institute of Electronics Engineers of Korea Vol. 50, NO. 5, May 2013

35 7
30 7
25 1
% 20 1
£ 15 |
%
~ 10
5
0 |
20 19 18 17 16 15 14 13 12 11 10
Tha/n
(a)
40 T
35 | — opEE
— nzze
30 | |BEE
A 25 ] »
2 20
=
% 15 1
10 |
5
0 !
2019 18 17 16 15 1413 12 11 10 9 8
Tha/n
(b)
60 7
— oHEE
50 | —
40 1
4
Z 3p
=
% 20 1
10 1
0 !
20 19 18 17 16 15 14 13 12 11 10
Tha/n
©
a8 9. Heot 7|Hel HEE. (@) Seia 1, (b) S 2
(c) Eall2 3.
Fig. 9. Detection rate of the proposed algorithm. (a)
Class 1, (b) Class 2, (¢) Class 3.
GFEe P o] A1, A4 gHYoR
v o] Sis] 7 W HEo] 2 Hnk Wi
AL AR §AolE FEa 1 4 oA
892 5 Thy/nlAx HEE0] 100%L) Fex 2&
A7 v o] e Wakow g2 o rhejflo] A7)=
o] He A4E Qo] FEBE 625%2 Solth
S 3 A FAYo] ot olg wiAS Tt
g Ak 27 ee $49¢ e PAse 1

(1217)

&7] wjol
2 threshold
Bl
] 83.33%9]

re
s
Mo
2

ot o
- —

oo

e
i
o

[1]

[4]

(5]

ob
rlr

oo
N

FuEo] 9l F ezl

LAEo] A

rr
[N
2
o

fr
o

u fe
o o2
-~
o
= 3
[ >
E_Z 2
2
T o2
o
&

o2

»

°
o2
o
[
o

N
-
r

2L

poh

tlo ¢

ns

(RUNNN{*3
o, ot

o
o
1
rlo

=
—=
oM.

oL oo
frorr 2 g = g koo
=

= X
e
i

wy e

=

[a—
flo

S
X
lo

o
2,
>
2

o
»
WO,
POURNDS
tlo oo

P. Benzie, J. Watson, P. Surman, I. Rakkolainen,
K. Hopf, H. Urey, V. Sanov and C. von
Kopylow, “A survey of 3DTV displays:
techniques and technologies”, IEEE Trans.
Circuits and Systems for Video Technology, vol.
17, no. 11, pp. 1647-1658, 2007.

L. M. J. Meesters, W. A. IJsselsteijn and P. J.
H.  Seuntiens, “A survey of perceptual
evaluations and requirements of
three-dimensional TV”, IEEE Trans. Circuits
and Systems for Video Technology, vol. 14, no.
3, pp. 381-391, 2004.

EAY, $97, sHde TN 29 o
A uk H2E7 20129 Uik AE ks S8k

5 =5, 598-503%, olsholxTistiL, ojRa,
20123 11€¥

A. Puri, R. V. Kollarits and B. G. Haskell,
“Basics of stereoscopic video, new compression
results with MPEG-2 and a proposal for
MPEG-4", Signal Processing: Image
Communication, vol. 10, pp. 201-234, 1997.

C. L. Zitnick and T. Kanade, “A cooperative
algorithm for stereo matching and occlusion
detection”, IEEE Trans. Pattern Analysis and
Machine Intelligence, vol. 22, no. 7, pp. 675-684,
2000.

J. Sun, N. N. Zheng and H. Y. Shum, “Stereo
matching using belief propagation”, IEEE Trans.
Pattern Analysis and Machine Intelligence, vol.



198 2HE 2 SFYUM 22 G

25, no. 7, pp. 787-800, 2003.

[71 R. Szeliski, Computer Vision: Algorithms and
Applications, Springer, 2010.

[8] H G. Kim, J. Y. Jang, J. H Seo, J. K Kang,
and B. C. Song, “Stereoscopic perception
improvement using depth-adaptive sharpness
adjustments and hardware implementation”,
submitted to IEEE Trans. Consumer Electronics,
2012.

9] M. E. Izquierdo, “Stereo image analysis for
multi-viewpoint teleprecense applications,” Signal
Processing: Image Communications, vol. 11, no.
3, pp. 231-254, 1998.

[10]R. Gonzalez and R. Woods, Digital Image
Processing, Prentice-Hall, 2007.

[11]L. M. Po and W. C. Ma, “A novel four-step
search algorithm for fast block motion
estimation”, IEEE Trans. Circuits and Systems
for Video Technology, vol. 6, no. 3, pp. 313-317,
1996.

[12] S. Zhu and K. K. Ma, “A new diamond search
algorithm for fast block-matching motion
estimation”, IEEE Trans. Image Processing, vol.
9, no. 2, pp. 287-290, 2000.

& X gty 9)
2012\ sk sta WA}
AL 4.
2012\ ~& A st sha

(1218)

K

SRR -IC R E )

FRI5 %9 A7) L
A4 w5 29 (A,
F2tes) e A7) o
A2 g3t 24 (3.
#2315 A7) 2
AR} £
(A,

2001 ~2008 4 A tA R v oA A

914l




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


