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State Detection Method using RFID Tags

YAKUSHIJI SHUNSUKE™ and NUMAO Masayuki't

In recent years, doctor and caregivers go around for early detection and pre-
vention of accidents all day. However, there is a problem of delay in finding the
problem and excessive load. To fix this probrem, support with state-recognition
technology is studied. Using state-recognition system in public space like aged
care facility, it need to consider the privacy. Thus, I propose a state detection-
technology using passive RFID for using public places. Putting tags on clothe,
read there tags, then detecting the state of the wearer from reading results. To
experiment with this technique, standing, sleeping, sitting are recognized, and
position are recognized.
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Table 1 Examples of RFID Read Data

antenna time ID RSSI
Al 17:36:12:091 1111 -60
A2 17:36:12:091 2222 -62
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Fig.2 Environment of Experimental Area and
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Fig.3 Location of Tags
Locations of Antennaes
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Table 2 Action recognition confusion matrix

stand sit lie walk other | OO (%)

goddodoboooboooooooobooboboodoooooobooo0oooooooooo stand 1615 401 1 109 100 72.6
o000 0o ¥Boooooooooooooooo 3o404ao sit 203 15472 5 61 64 97.9
lie 0 0 450 2 0 99.6

43 UO0oQ walk 130 128 0 156 46 33.9
Jo000OOo00dddddddoooObbO0000oooOoOoobbOoooooOoOoOoo other 122 185 5 45 705 66.4
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Fig.4 Relationship between the number of antennas and behavioral recognition accuracy
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Table 3 Position recognition confusion matrix
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Fig.5 Relationship between the number of antennas and Positional recognition accuracy
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Table 5 Correspondence between parts of body and position of tags
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Table 6 Importance of tags in Behavior recognition and Position recognition
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Table 7 Importance of parts in Behavior recognition and Position recognition ,and ranc of parts
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Fig. 6 Relationship between removing tags and Behavioral recognition accuracy
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Fig.7 Relationship between removing tags and positional recognition accuracy
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0 8 Comparison of the effects of key tags and others in behavior recognition
Table 8 tamle

gooooo stand sit lie walk  other oo
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gooo 68.1 97 98.5 37.6 57.1 71.66
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Table 9 Comparison of the effects of key tags and others in position recognition
oooooo ooo oo
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oooo 99.6 60.3

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

010 DO0O0oO0OOOOO0OoOOOOoOoOoOoOoOoboOoooooD
Table 10 Comparison of RSSI and read-success in behavior recognition
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Table 11 Comparison of RSSI and read-success in position recognition
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