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Moving Object Extraction Using the Number of Clusters
Determined by X-means Clustering

Naok1 KuBo,' Kousuke IMAMURA 2
and HIDEO HASHIMOTO T2

The present paper proposed a moving object extraction based on z-means
clustering which is capable of providing the number of cluster automaticallyO
The proposed technique is an extended k-means clustering and can determine
the optimal number of clusters by using a stopping rule based on Bayesian
Information Criterion(BIC). In the proposed method, the feature points are
selected in each segmented region obtained by morphological watershed algo-
rithm, and z-means clustering classifies these feature points based on their affine
motion parameters. Suitable number of moving objects are estimated based on
clustering result of the feature points.
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Fig.1 Region segmentation result
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Fig.2 Feature points and estimated
(121 regions).
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()0 Voting 000000000000

gooooo oooo oooood oooo

1 3482 10 (7)

2 (12) 11 73

3 (36) 12 417

4 (16) 13 (41)

5 63 14 (23)

6 (50) 15 (45)

7 (43) 16 (12) 03 0D0O0DO0OO0OO0oOoOoooo
8 (22) 17 (45) Fig.3 Accurate moving object
o 161 18 1082 traction result.

o

R G
l;_jn.u

05 0O0O000O0OOOOOOOOODO

Fig.5 Moving object extraction result

Fig.4 Moving object extraction result

by the region merging method. by the proposed method.
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Table 2 Evaluation of moving objects extraction.
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Fig.6 Region segmentation result
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Fig.7 Feature points and estimated
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Table 3 Clustering result by x-means.
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Fig.9 Moving object extraction result
by the region merging method.
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Fig.8 Accurate moving object
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Fig.10 Moving object extraction result
by the proposed method.
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Table 4 Evaluation of moving objects extraction.
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