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Wireless LAN-based Reliable Indoor Area Estimation
for Presence Systems

NAOHARU YAMADA, 12 YosHiNORI Isopa, !
MASATERU MINAMI™? and HIROYUKI MORIKAWA 2

Reliable indoor positioning system is required to achieve practical presence
system that enables users to check or share user locations or situations. Al-
though many indoor positioning systems are proposed, few focus on stable
estimation of user location. This paper proposes the accurate and reliable po-
sitioning system using RSSI of wireless LAN that regularly mounted on mobile
phones targeted at corporate users. Anchor nodes acquiring RSSI are densely
set to improve positioning accuracy, and user situations of move or stay are
utilized to achieve reliable estimation. Furthermore, user location is identified
based on relative ratio of RSSI without establishing statistical model. Exper-
iments in an actual office demonstrate the proposed method can identify user
location by the accuracy of average 1.8 areas and the average 95% reliability.
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Fig.1 Area estimation system architecture.
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Fig.2 Propagation loss characteristics of WLAN.
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Fig.3 The state transition diagram of determining the anchor node’s state of stay and move.
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Fig.4 The state transition diagram of determining the user’s state of stay and move.
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Fig.6 Identification of candidate area and its representative anchor nodes.
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Fig.7 An experimental layout in the ideal environment.
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Fig.8 (a) The picture of the ideal experimental environment, (b) The picture of anchor node.
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Table 1 Specification of estimation performance evaluation.
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Fig.11 Experimental layout in actual office.
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Fig.12 An experimental environment in actual office.
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Table 2 Battery life of N902iL.
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