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A User Activity Assistance Sytem Using State-sequence Models

in Ubiquitous Environment

YOSHINORI IsoDA,t SHOJI KURAKAKE! and HIROSHI ISHIGUROTt

There has been much research on user activity assistance applications using the location
of users and objects as context. However people’s activities are described in terms of time
sequence aspect in addition to location aspect. Therefore, it is important for an enhanced user
activity assistance system to consider space-time constraint as the context of users. In this
paper, we have proposed a user activity assistance system that uses a situation state sequence
description scheme. In the scheme each state is described as the space-time relationship be-
tween users and objects in the real world. Typical state sequences are stored as the models of
user activities. We have developed a ubiquitous experimental test-bed house in which various
sensors are embedded and RFID tags are attached to objects there. Each state is detected
by the analysis of the output of the sensors and the RFID tags. The context of a user is
obtained by the fitting of the state sequence model based on a decision tree generated by a
C4.5 algorithm. We have evaluated the performance of the proposed system in the test-bed
house and concluded that our system can effectively obtain the space-time context of a user

in various situations.
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Fig.1 Tag transition with user’s movement.
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Fig.2 Description of attributes related to objects.
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Fig.3 Description of attributes related to user’s location.
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Fig.4 An example of a state-sequence.
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Fig.5 Typical state sequence of user activity assistance.
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Fig.6 Flow of user assistance process.
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Fig.7 Experimental test-bed house.
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Fig.8 System configuration.
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Fig.9 Ceiling camera and captured image.
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