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Dynamic background removal for video inpainting

TATSUYA YATAGAWAT! and YAsusHI YAMAGUCHIT!

Previously, many video inpainting techniques were proposed and many of the
techniques were based on image inpainting approaches. These methods have
computational difficulty. To search most similar fragments which can be ac-
ceptable for missing region is time consumeing process because of large data
size. In these years, some approaches divide videos into dynamic and static re-
gion in advance, and they realized efficient similar fragment search. Since these
methods handle only videos that can be divided dynamic and static regions
easily, it is quite difficult to handle videos with dynamic background region. In
this paper, we describe a method to remove unnecesary dynamic background
region and to extract only dynamic foreground region, and our method achieves
fast video inpainting for various kinds of video seens.
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Fig.3 Flow chart of video inpainting algorithm using our method. Each image shows the results of
the 34th frame.
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Fig.4 (a) Input frame. (b) Estimated background image.
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Fig.5 (a) Keyframe. (b) Non-keyframe. Each frames are colorized at dynamic regions.
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Fig.6 Calculated object templates.
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Fig.7 Illustation of foreground inpainting for completely occluded object. each of links colored red
or green indicates the desimilarity in the first term or the second term in Eq. (6).
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Fig.8 Result comparison of extracted foreground. (a) Input frame. (b) Background subtraction by

thresholding using estimated background. (c) Result of Zivkovic. (d) Our result. In our result,

white waves are correctly removed in the yellow rectangle. On the other hand, absence at the

lady’s foot can be seen.
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Fig.9 Zoomed result image. (top) Result of Wexler et al. (bottom) Our result. Our result contains
unnatural missing part around the lady’s face and left arm.
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Fig.10 Result comparison of video inpainting. (a) Input frames. (b) Result of Wexler et al. (c)
Our result. Input video size is 80 px X 271 px X 98 frames. Missing region is 4220 px X 98

frames.

goooooooooooobooboOoOOObOODODOOOD WexlerOOOOOOOOOOO
gooooobooooooooooooooobobooooboooo
gobooooboooboouobo nnrooooooooboobooooooobooooobooo
gbobbooobooboooooooobooobOoOooboOobOoOoboboOobOoOobooboOobooOoOoooo
gobobooooooboooooooobooboOoooooOobOooobOoOoOoOoOobOobOOooooDn
gobooooooboooooboooooooOooboOoboOoOobooOoOoboOooobooOoboOoooonn
gobooboooooooooooooooooboooobbooooOoboOoobobboOoooonon
gboooobooooooooooooooon

© 2011 Information Processing Society of Japan



goooooboood
IPSJ SIG Technical Report

011 0000000000000 (a) 0000000 (b)(Wexler 2007) 000000 (¢) 0000000000
gooooooooooooooooOooobDoooooooooooo
Fig.11 Failed example of dynamic background inpainting. (c) Input frames. (b) Result of Wexler
et al. (c) Our result. White wave at the left of a lady has broken up in our result.
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Fig.12 Examples of k-means clustering result. (a) Input samples. (b) Result from wrong initial

centroids. (c) Result from correct initial centroids. Filled circles in (b) and (c) are initial

centroids.

o o o o

1) Arthur, D. and Vassilvitskii, S.: k-means++: the advantages of careful seeding,
Proc. of the 18th annual ACM-SIAM Symposium on Discrete Algorithms, SODA
’07, pp.1027-1035 (2007).

2) Boykov, Y. and Jolly, M.-P.: Interactive graph cuts for optimal boundary amp;
region segmentation of objects in N-D images, Proc. of the 8th IEEE International
Conf. on Computer Vision, Vol.1, pp.105-112 (2001).

3) Drori, I., Cohen-Or, D. and Yeshurun, H.: Fragment-based image completion, ACM
Trans. on Graphics, Vol.22, pp.303-312 (2003).

4) Jia, Y.-T., Hu, S.-M. and Martin, R.R.: Video completion using tracking and frag-
ment merging, The Visual Computer, Vol.21, pp.601-610 (2005).

5) Liu, F. and Gleicher, M.: Learning color and locality cues for moving object de-
tection and segmentation, IEEE Computer Society Conf. on Computer Vision and
Pattern Recognition, pp.320-327 (2009).

6) Nagahashi, T., Fujiyoshi, H. and Kanade, T.: Video Segmentation Using Iterated
Graph Cuts Based on Spatio-temporal Volumes, ACCV 2009, Vol.5995, pp.655—666
(2009).

7) Patwardhan, K., Sapiro, G. and Bertalmio, M.: Video Inpainting Under Con-
strained Camera Motion, IEEE Trans. on Image Processing, Vol.16, No.2, pp.
545-553 (2007).

8) Venkatesh, M.V., ching Samson Cheung, S. and Zhao, J.: Efficient object-based
video inpainting, Pattern Recognition Letters, Vol.30, No.2, pp.168 — 179 (2009).
9) Wexler, Y., Shechtman, E. and Irani, M.: Space-Time Completion of Video, IEEE

Trans. on Pattern Analysis and Machine Intelligence, Vol.29, No.3, pp.463-476
(2007).

10) Zivkovic, Z.: Improved adaptive Gaussian mixture model for background subtrac-
tion, Proc. of the 17th International Conf. on Pattern Recognition, Vol.2, pp.28-31
(2004).

© 2011 Information Processing Society of Japan



