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System Level Reliability in RFID Information Systems

DAISUKE HAGIWARA,* S0ZO INOUEtt and HIROTO YASUURAT't

In this paper, we propose an approach to increase the reliability of RFID (Radio Frequency
IDentification), not relying on the performance of each devices, but relying on a mechanism of
entire networked system, which manages objects and/or people in the real world with RFID
tags. We identified there exist many factors to reduce the accurate identifications of RFID
tags, which results in the reduction of the total-system reliability. Moreover, we show the ef-
fect of our approach in diverse parameters such as the number of misidentifacions, the length
of transportations, the number of RFID readers.
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Fig.1 The approach for reliability.
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Fig.2 An example of route constraints.
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Fig.3 The composition of the RFID system.
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Fig.4 Identification rate in the corridor.
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Fig.5 Identification rate in the room and the corridor.
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Fig.6 The route of RFID tags.

2.3 RFIDOOOOOOOOOOOOO
000000000 RFIDOODO 1000000
RFIDOOOOOOOOOOOCOCOCOOOOORFID
gooooOooO100RFIDOODOOOODOOODOO
gooboooooboooooobboooooooooo
6000000 W1 - W2 — W3 — W4 — W5
—- W3 - W6 - W7 —- W8 —-W9—-W8OODO
goood
oooooobooooowidooooooo RFID
goooooooooooooow2b0b000000
gboooboooooooboooooooobooooo
RFIDOOOOOOO0O0 1000000000000
goboooooooooboooboooooobooo
gobooooooooboooooooooooboooo
goooooooooboboooooooboooobo
oo s0b0b0oo0obe0ODODOOOOD
oo0o0oo00boobooooooooooooond
oood

e JO00O0OOOODOOODOOOIIOO

e JO00O0UDOOOOOOLODOOOOIIO300OO
e JO00O0OOOOOOOOLDOO3000

o JUIOOOOODOOOOOODOOOODOOILIODO
o JO0O0OO0OOOOODOODOOOOOODODOODOO

gooog100

ooooooOooOoRrRFIDOODOOOODODODO
goboooooooooboooooooooboooo
goboooooooooooooooooooood
ORFIDOOOOOOOOOOOOOOOOOOO
gobooooooooobooocbooooooobooo
goooooooo
RFIDOOOOOOOOODOOOOOOOOODOO
gbooooo obo110000
ol1bo0oooooboooobooooobooooooon
gooooooooboooooooooooooobo
goo0oOoo0o0ooobOooOoOoRrRFIDOODODDOO



42 gooooooooooooooo

01 5000000000000000000
Table 1 The recall rates in 5 conditions.

BETELA
SARUME | ARV DTN | FHBRE (%)
(FHT5—#)

B #19) 10 44 56
B (#19308) 10 25 75
L (#930%) 10 6.3 37
#(#19) 10 5.0 50
WEBEWID) | 10 7.0 30
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Fig.7 The cases of the failure of error detections.
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Fig.8 The recall rates for each error number.
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Fig.10 The recall rates for each edge number.
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Table 2 The recall rates for the experimental results and
corrected results.
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