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Detection of Abnormal Action Using Image Sequence for Monitoring System of Aged People

Hirokazu Seki, Student Member, Yoichi Hori, Member (The University of Tokyo)

Japan is now a serious aging society and this problem will be more serious in the near future. Therefore,
engineering support for aged people is required. As an important example of such support, a monitoring
system for aged people is proposed in this paper. This system automatically learns aged people’s usual
actions in a few days and detects his/her abnormal action by observing the room with a simple camera such
as CCD camera.

At the learning stage, Self-Organizing Map(SOM) is used to realize automatic learning. For the detection
method, Eigenspace Method is used which is excellent in compression of image data and calculation of the
correlation among images. Parametric Eigenspace Method(PEM) is also used to detect abmormalities such
as the speed of the action. Some results show the effectiveness of the proposed method.
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Fig.2. Three kinds of sample images.
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Fig.3. 3-dimensional eigenspace constituted from
three kinds of sample images in Fig.2.
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Fig.4. Parametric Eigenspace Method.
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Fig.5. Process of non-daily action detection.
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Fig.6. 2-dimensional Self-Organizing Map.
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Fig.7. Three kinds of sample images.
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Fig.8. Extraction of three typical images.
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Fig.9. Weight vectors of each cluster.
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Fig. 10. 3-dimensional eigenspace constituted from
sixteen labeled weight vectors.

ooooooooooooooooooboooooogd
0000 1100000000 (1) 0D0ooooooooo
goooogo

z(t) = ler,

T.IEE Japan, Vol. 122-D, No.2, 2002



EERERE RS S EpEREEREEpEpE RS EEpEEpEREpEhEpER TR ..

A0 BOOOODOOOODOOOOOOADOOBOOO
00000ooooooo coouooooooo Ao BOO
000000000000 00000O (11)booooo
coooboooobooboOooooooooobocOoooon

01 00000000

Fig.11. Projection of all reference images.
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Fig.13. 2-step Eigenspace Method.
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Fig.14. Decision of the focused regions.
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Fig.16. Loci in the 3-dimensional eigenspace.
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Table 1. Calculation results of Equation 14.
(I) (I1)
i b ds a b ds
1.39 | 6.57 | 3.20 | —0.17 | 27.26 | 1.15
1.48 | 6.34 | 3.93 | —0.30 | 27.12 | 2.62
1.50 | 6.18 | 4.55 | —0.39 | 27.52 | 3.40
1.54 | 5.82 | 4.77 | —0.40 | 27.54 | 3.63
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