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Number of IFs
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2 mesh wireless IFs
1 access wireless IF
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IEEE 802.11b/g
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‘Weight 450 g

Access wireless standard

Physical dimensions
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Fig.5 Experiment setup. Blue and red circles in-

dicate locations of a Wi-Fi device and Wi-

Fi APs installed in the environment, respec-
tively.
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Fig.6 PCWLs installed on the ceiling and wall.
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Fig.7 Example location service.
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Fig.8 Number of RSS-data transmissions on each
Wi-Fi AP. Diameter of solid circles indicates
the number of transmissions; hollow circles
imply no transmission. The number beside
the solid circles is the actual number of trans-
missions. APs not shown in the figure trans-
mit no RSS-data.
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Fig.11 Histogram of localization calculation latency.
Shadow bar describes the calculation latency
for successful localizations.
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Fig.12 Arrangement of Wi-Fi APs. Dotted lines in-
dicate mesh network links. | = 50 [m]. In a
centralized AWPN, a core AP is the center
of the network graph.
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Table 2 Simulation environment.

IEEE 802.11s
(5-GHz band)
IEEE 802.11b
(2.4-GHz band)
Log-distance

Mesh wireless standard

Access wireless standard

Radio propagation model

model [34]

Power loss coefficient

Mesh wireless 30

Access wireless 40
TX power 16.0dBm
Antenna gain TX 1.0dB

RX 1.0dB
Receiver sensitivity —96.0dBm

Wi-Fi devices Number of devices 20 ~ 140
Initial position
Mobility model

Uniform random
Random waypoint

Localization interval
RSSI-data size

Simulation time-length

Number of trials

1s

11 bytes
30s
1000
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Fig. 13 Network traffic as a function of the number of
Wi-Fi devices N (the number of Wi-Fi APs
N, = 10).
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Fig.14 Network traffic as a function of the number
of Wi-Fi APs N, (the number of Wi-Fi de-

vices N = 40) and analysis results. Ana-
lytical lower bound is shown for centralized
AWPN.
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