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Distributed Neighborhood Density Estimation
for Mobile Nodes

AKIRA UcHivaMA, 12 HirozuMr Yamacucnr!2
and TERUO HicAsHINOT!T2

In this study, mobile terminals, which are on-board units of vehicles or pedes-
trians’ mobile phones, are assumed to transmit their location information by
periodical notification messages like as DSRC safety messages. Then we pro-
pose a method to allow each mobile terminal to obtain the distribution of the
other terminals’ location by autonomous collaboration of those terminals. Each
mobile terminal observes location notification messages from their neighboring
terminals and creates functions to predict their movement. These functions are
transmitted to a distant region which we cannot reach by one-hop broadcast.
As a result, each mobile terminal can obtain location information in its neigh-
borhood region and prediction functions for a distant region, and can predict
the distribution of terminals for some period. Complexity analysis is given to

assess the validity of protocol design.
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GenerateTrafficInformation(){
foreach(R € RadioRange){
R.Input = MapToInput();
R.Output = MapToOutput();
wait = rand(0,|eg —dr|/er);
timeout (wait, broadcast(R, RadioRange));
}
}

Aggregate (S(layer)) {
V(0) = cell(0) > S(layer);
candidate = nodes € cells(L) at granularity borders of V(0);
if (Prob(1/(# of candidates)){
R(layer-1) = cell(layer-1) > S(layer);
aggregate (VU(layer) € R(layer-1));
geocast (aggregated R) ;

}
}

UpdateDensity (t){
foreach(R € TargetRegion)
R.Output@(t+T) = R.Prediction(R.Input@t);
foreach(R € TargetRegion){
foreach(S € NeighboringCell(R))
R.Input@(t+T) = S.Output@(t+T);
R.Density@(t+T) = R.Density@t - R.Output@t + R.Input@(t+T);

}
}
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