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Local Crowd Mapping based on
Group Activity Context of Mobile Phone Users

TakAaMASA HicucH!'2 HirozuMl YAMAGUCHIM3 TERUO HicasHINOD3

Abstract: Most of you would have had trouble finding a friend from a surrounding crowd of strangers at
a station or at a party place. In such cases, mobile social applications which support social interaction of
mobile phone users (e.g. by guiding the user to the friend she is looking for) may offer a solution. Obviously,
recognizing fine-grained position relationship between the nearby mobile phone users in such crowded situa-
tions is an essential building block of the next-generation mobile social applications. In this presentation, we
propose a novel framework to provide relative position between the people in the surrounding crowd using
only off-the-shelf smartphones. Our system employs pedestrian dead reckoning (PDR) to estimate user traces
while sensing proximity between the users by repeated device discovery via Bluetooth. Overlapping the esti-
mated traces at the points where the users have encountered, we can basically estimate the relative position
between the users. To support better recognition of position relationship, we further introduce heuristic error
correction mechanism based on group activity context of mobile phone users. It detects group activity of
the users by analyzing the recent history of sensing logs, and then corrects deviation of estimated traces by
harmonizing with the traces of other group members, assuming that users in the same group have similarity
in their positions and traces. Through a field experiment using Android smartphones, we proved that our
group-based error correction mechanism successfully enhances “perceptibility” of estimated positions as well
as positioning accuracy.
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