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Proposal of detection method of the state of falling
in closed space with RFID tag system

Ryosaku Kaji ! Krvomr HiroTa ! and TakuicH! NISHIMURAT!

In order to develop the supporting system for rounding at nighttime in special elderly nurs-
ing home, the real time detection method for the fallen person is proposed. Here, both the
RFID tags and the tag readers are installed only in the environments, so the noninvasive
detection of falling is possible. First, we have chosen the lavatory where the falling accident
happens frequently, and have continuously obtained electric-field intensity data. We have
made histgram analysis of the obtained time-series data, and as a result of investigating the
relationship between human posture and electric-field value, we found that there is a fea-
ture space corresponding motionless state, and that the width of feature space for motionless
state is much smaller that for moving state. Moreover, by utilizing that each feature space
is sufficiently separate with particular deployment of the devices, the fallen state is detected
experimentally.
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Table 1 Spec of active type RFID tag used.
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Fig.1 General view of device. (a) RFID tag. (b) Tag-
reader.
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Table 2 Spec of active type RFID reader used.
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Fig.2 Radiation characteristic of RFID tag. (a) Horizon-
tal component is detected when tag is in a horizontal
plane. (b) Vertical component when tag in a hori-
zontal plane. (c) Horizontal component when tag in
a vertical plane. (d) Vertical component when tag
in a vertical plane.
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Fig.3 Global view of the experimental space.
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Fig.4 Outline of composition material of lavatory.
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Fig.5 RFID tags and tag reader installed in the lavatory.
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Fig.6 State of falling in lavatory.
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Fig. 7 Time variation of electric-field-strength and its
appearance frequency.
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Fig.8 Deviation rate from the electric-filed strength when no one in the lavatory.
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Fig.9 Time variation of electric-field-strength and its appearance frequency

including moving state.
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