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Abstract: In this paper, we propose a Wi-Fi radio map construction mechanism using both crowdsourcing

and highly-precise radio propagation simulation.

Once some cooperative smartphone users collect Wi-Fi

beacon data with RSS information, it estimates “tx-tile” for each AP, which is a virtual transmission source
on a wall of the building where AP is inside. Using this tx-tile, it executes online Wi-Fi radio propagation
simulations with 3D city models to complement RSS information in many other areas that are not covered
by the limited number of cooperative users. We have evaluated the tx-tile localization error and the quality
of the radio map to show the effectiveness of our method.
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Table 1 Settings of the preliminary survey.

Wi-Fi AP kfi Buffalo AirStation WHR-300HP

W 7E v A& LG Nexus 5X
R LAN 71 b 2L | IEEES02.11g

fEHF % A v 1

\/ /J ® APIDE =T DHEE
G ARt X AP2DE —T>OHEE

4 fat * AP, ARDESOE — > wFHE
J S le A E55OE-T> BBERI

N

3 FHAIEBRTO AP BEMEATE A ¥ v o HT
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Table 2 Simulation parameters.
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Fig. 6 AP locations and scan points.
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Table 3 Settings of the experiment.
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Table 4 Tx-tile localization error.
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AP3 2.7
AP5 12.3
AP6 26.7
Bihd 5.
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Fig. 7 Actual AP locations and estimated transmission points.
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Fig. 9 Android application for handover control with Wi-Fi

radio map.
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Fig. 10 AP locations and walking path.
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