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Density estimation for mobile nodes using ad hoc communication

JUNJI HAMADA,* AKIRA UCHIYAMA, "t HIROZUMI YAMAGUCHI, it
SHINJI KusuMoTOt and TERUO HIGASHINOf:

In this study, we propose a method for mobile wireless nodes, which may be pedestrians
or vehicles with information terminals, to estimate the density of mobile nodes in their sur-
roundings. The method enables to provision intelligent services which are environment-aware
with highly dynamic movement of nodes, like intellectual navigation that tells the user the
best route to detour congested region. In the proposed method, each node is assumed to know
its location roughly (i.e. within some error range) and to maintain a density map covering
its surroundings. This map is updated when a node receives a density map from a neighbor-
ing node. Also by estimating the change of the density, taking into account the movement
characteristics of nodes, it is updated in a timely fashion. The simulation experiments have
been conducted and the correlation between the ranks of density values of unit cells in the
real and estimated density maps has been measured. The results in two different scenarios
have shown that the proposed method could attain the correlation coefficients 0.64 and 0.84,

indicating the high accuracy of the estimated density maps.
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