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An Automatic Segmentation Method for Video Object Plane Generation
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Abstract

The new video coding standard MPEG-4 is enabling confent-based functionalities. It requires a prior
decomposition of sequences into video object planes (VOP's) so that each VOP represents moving objets. This
paper addresses an image segmentation method for separating moving objects from still background (non-moving
area) in video sequences using a statistical hypothesis test. In the proposed method, three consecutive image
frames are exploited and a hypothesis testing is performed by comparing two means from two consecutive
difference images, which results in a T-test. This hypothesis test yields a change detection mask that indicates
moving areas (foreground) and non-moving areas (background). Moreover, an effective method for extracting
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Fig. 3. The separation of changed regions into moving objects, uncovered background and background to be covered.
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Fig. 4. Segmentation of moving objects in MOTHER__DAUGHTOR image sequences
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(b) frame #051 (c) frame #053
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Fig. 5. Segmentation of moving objects in HALL__MONITOR image sequences

Aol ZE GaF 28 g3 Ed dstq sk 1A 3 ¢ 5 _’, A3 49 ZAAE 2R dE
FAH /M4 AE5E AMEst d4d F3AY W MPEG-4 H] 2 F3h3te} o] AA 7Nt 4 F23hl
o) W3 E AEse NEE Y S AR NE W L Ag °§‘§3 71] A 53 ¢+ A4 (reconst
Eo] F/h9 948 FAEL AHgste v, A¢E Y ruction) E}é‘é d& & AUtk EF Aoty WA AA
2 e d4E S AHEFgoEN e AT 54 AN P2 A %}"E}l‘* oA AFH 9% 7
S Jeheh 3 A Wy —3— eI A= ) ’é} (automatic segmentation) & 7Hs# gt

Bag Aldd @ "ok e Aol it dy AT Yo ArE A&5E =HYY -‘?“’% AFE Aol
Nyole ol2a vg A 478,] EAHQ BFAsdT o] A3 (segmentation similarity) o] FAHEE 379
2A8% g9 AAE BASE AR wHE AL & time-recursive &l thit Q77 %‘l‘gga A olt},
Aok Ad Aged F4H RAMY A¥E NFT A o213 A%A Ty ¥ AFAE Aoy FAS &

2 gxedo) AAHLE gugle €8 2AE AT Azl A FHY vk E 2T 1, ojd zy



154

AN E8H Y r23E
(temporal accumlation) & 224 o] FojZ

ARHeE %4
& .

o

b 0

Ho
rek

[1] ISO/IEC JTC1/SC29/WGl1, NI1683, ‘Overview of the
MPEG-4 standard,” Sevilla, Spain, Feb,, 1997,

[2] Michael Hotter and Robert Thoma, ‘Tmage segmentation
based on object oriented mapping parameter estimation,”
Signal Processing, vol. 15. pp. 315-334, 1988,

[3] H G Musmann, M. Hotter. and J. Ostermann, "Object-
oriented analysis-synthesis coding of moving images,” Signal
Processing: Image Communication, vol. 1, pp. 117-138, 1989,

[4] T Aach and A Kaup, ‘Statistical model-based change
detection in moving video,” Signal Processing, vol. 31, pp.
165-180, 1993,

[5] R Mech and M. Wollbomn, "A noise robust method for
segmmentation of moving objects in video sequences,” JCASSP
97. Munich, Apr. 1997.

[6] P. Salembier and M. Pardas, “Hierarchical morphological
segmentation for image sequence coding,” [EEE Trans. on
Image Processing, vol. 3, no. 5, pp. 639-651, Sep. 1994.

[7] ISO/IEC JTC1/SC29/WGll, "MPEG-4 Video Verification
Model Version 8.0," MPEG97/N1796, Stockholm, Jul. 1997.

[8] L. Vincent and P. Soille, “Watersheds in digital spaces: an
efficient algorithm based immersion simulations,” [EEE Trans.
on PAMI. vol.13, no6, pp. 583-598, Jun. 1991

[9] Jae Gark Choi and Seong-Dae Kim, “Multi-stage segmen-

tation of optical flow field,” Signa/ Processing, vol. 54, pp.

109-118, Oct. 1996.

Jae Gark Choi, Si-Woong Lee. and Seong-Dae Kim,
“Spatio-temporal video segmentation using a joint similarity
measure.” [EEE Trans. on Circuits and Systems for Video
Technology. vol. 7, no. 2. pp. 279-286, Apr. 1997,
[11] Si-Woong Lee, Jae Gark Choi. and Seong Dae Kim, “Scene

[10]

N &
Az
1961 5% 9U 4

19859 39 ~ 1987 2¢

ANz 9

2~ 7Y

1992'a 39 ~ 19974 89 ¥=H|&
H A FFAAFNETE *d%@?
FHARE ¢ gAA, BFENA

e AA AT A8 A5 94

3} Bol-l:‘!:-}

He

Segmentation Using a Combined Criterion of Motion and
Intensity,” Optical Engineering, vol. 36, no. 8, pp. 2346-2352,
Aug. 1997.

[12] J. G. Chai, S. W. Lee and S, D. Kim, "Segmentation and
motion estimation of moving objects for object-oriented
coding” Proc. IEEE Int Conf Acoust, Speech and Signal
Processing, Detroit, Ml, May 9-12, 1995, pp. 2431-2434.

[13] Jae Gark Choi, Munchurl Kim, Myoung Ho Lee, Chieteuk
Ahn, S. Colonnese, U. Mascia, G. Russo, P. Talone, R. Mech,
and M. Wollborn, “Combined algorithm of ETR], FUB and
UH on Core Experiment N2 for automatic segmentation
algorithm of moving objects,” Contribution Docurent number
MPEG97/M2383, Stockholm Meeting of ISO/IEC JTC1l/
SC29/WGI1. Jul. 1997.

[14] Munchurl Kim, Jae Gark Cho, Myoung Ho Lee, and
Cheituek Ahn, "Core Experiments N2:Test results on ETRI's
combined module of temporal and spatial segmentations for
automatic segmentation techniques,” Contribution Document
number MPEG97/M2386, Stockholm Meeting of ISO/IEC

JTC1/SC29/WG11, Jul. 1997,

[15] Jae Gark Choi, Munchudl Kim, Myoung Ho Lee, and
Chieteuk Ahn, "New ETRI results on core experiment N2 on
automatic segmentation techniques,” Contribution Document
number MPEGY97/M2641, Fribourg Meeting of ISO/IEC
JTC1/SC29/WG11, Oct. 1997,

[16] Jean-Luc Dugelay and Henri Sanson, “Differential methods
for the identification of 2D and 3D motion models in image
sequences, Signal Processing: Image Communication, vol. 7,
pp. 105-127, 1995

[17] J. S. Milton and J. C. Arnold, ‘Introduction to Probability
and Statistics,” McGraw Hill, 1995,

[18] Munchurl Kim, Jae Gark Chei, and Myoung Ho Lee,

“Localizing moving objects in image sequences using a
statistical hypothesis test” to appear in Infernational
Conference on Computational Intelligence and Muitimedia
Applications(ICCIMA), Churchill, Australia, Feb. 1993,

1980 39 ~ 1984 2¢ ABN gy AAFTH EH(FEAD
=) E

427 2
937 2

A28 EY(BLAAD

AR EQ(FHIAD

A 2

2 HElmte] B4l VLSI +8 F



WHEFets =g 19974 A2 A% 155

19663 19 2594

19853 39 ~ 1980 2¢ AEU TR HAFEH EH(FHAH

1990 89 ~ 199243 129 University of Florida(Master of Engineering)

19939 19 ~ 1996 89 University of Florida(Ph. D)

A FFAANFAA A dYd7d

ZPA Bo} : Image Processing, Pappern, Recognition, Networks for Signal processing

o % 3

1958\ 68 2594

1983 AT A3t EH (D

1986 A e Ay e SU(HAD

199613 QA IHSHY R) SAFEH (RN

d A FFAATANETE Add T

FRAFE ¢ QA AR, HEAN B 2HEHAEA ¥

|

din

1956 8€ 15U A

19809 249 Medigtw FANE HAAFEF SA(FAD

1982 28 Meuigtn WEd ARFEH FH(HAY

19913 79 )= University of Florida W89 A7) 283 23D
d A FFAAFANGTY HYArd

FHARf AT HE, FFEA F

ddd

1953 129 26UA

19778 A-gigta A& E9(FEAD

19799 §=3371&Y A7) 2 ARAFETH ERQ(F AN

19839 ZFA INPT ENSEEIHT &9 (F38haA})

d A #FARIed £ ARAEEH BF

Z@A R} - gAY, AFEMA, 94 € HEHAYY A, VLSl 78 5




