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Pseudo-synchronization of Image and Depth Map of Kinect
for Robust Extraction of Dynamic Object

Hozuma NakaJima, ! Ikunisa Mrrsucawm, i
HIROTAKE YAMAZOE,! HrrosHr HABE, !
YasusHl MAKIHARAT! and Yasushr Yaar !

Existing background subtraction methods often fail to extract a foreground
region whose color is similar to that of the background. When we use Mi-
crosoft Xbox Kinect, since we can obtain both a color image and depth map
simultaneously, it is expected to get a better foreground region by integrating
extracted regions from the two kind of images. We have found, however, these
two images are not captured synchronously so that the integration cannot be
performed straightforward when a moving object is observed. In this paper,
we first report investigation of the capturing behavior of Kinect, then propose
a pseudo-synchronization method using a morphing technique. Experimental
results about extraction of a walking human show its effectiveness.
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Fig.1 Microsoft Xbox Fig.2 Color image (left) and depth map (right) captured by
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Fig.3 Asyncronization problem of Kinect.
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Fig.4 Temporal change of capture time difference.
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Fig.5 Two possible hypotheses.

O00A ODO00O0OO0O0ODO0O0OO00O0O0D00000D00000000000000000
0000000000000 00000000000000000000000000
00000 5(a)d

00B 0000000000000 O0000O00000000000000000000
000000000000000000000 5(b)0

21 0000
0002000000000000000000000000000000000000

Vol.2012-CVIM-180 No.59

2012/1/20

“»

2T

—->

06 0OOOO

Fig.6 Preliminary experiment.
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Fig. 7 Extraction of disk silhouette.
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Fig.8 Trajectories of silhouette.
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Fig.9 Visualization of displacement.
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Fig. 10 Time variation of displacement.
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Table 1 Average and deviation of silhouette movement.
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oo1 938 29.0505 29.2663 1.30958 1.71071

oo 2 872 28.1577 28.3738 1.22221 1.58679

oo 3 924 28.9114 29.1237 1.33953 1.75070
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Fig.11 Silhouette image series of color  Fig.12 Generating high frame rate images.
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Fig.13 Time adjustment of two series.
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Fig. 14 Difference of matching measurements for partially cracked silhouette.
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Fig. 15 Matching score of two series for each (S,T).
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Fig. 16 Initial fitting result.
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Fig. 17 Fitting result after optimization.
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Fig. 18 Integration of two silhouette based on graph cut.
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Fig.19 Results of overlay.
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Fig.20 Two silhouettes aligned by the proposed method.
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Fig.21 Results of foreground extraction from color images.
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