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Abstract

Is it possible to estimate the size of a population by making an opportunistic usage of
data collected on bluetooth phones? If these phones are equipped with GPS devices,
can we also estimate the population density? We conduct an experiment where 10
attendees of an open-air music festival are acting as sampling agents sending and
collecting Bluetooth probes. We then construct a parametric statistical model on the
contact patterns to estimate the total number of visible Bluetooth phones in the
festival area. By comparing the estimate obtained from the model, with ground truth
information provided by probes at the entrances of the festival, we find that the total
population can be estimated with a surprisingly low error (1.26% in our experiment),
given the small number of agents compared to the area of the festival, to the
population size and to the fact that they are regular attendees who move randomly
(and not to maximize coverage). We then extend the model to jointly estimate
population size and density (joint work with Farid M. Naini (EPFL), Olivier Dousse
(Nokia) and Martin Vetterli (EPFL)).
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