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We have investigated some mathematical structures of computational models by using
Markov random fields and loopy belief propagations for designs of probabilistic ad-hoc network systems. A
Ithough Markov random fields are useful for probabilistic image processing systems, ad-hoc network systems
are constructed in terms of random graphs wnhich have large number of degree at each node. In the stand po
int of view, we have formulated advanced computational models on such random graphs by using loopy belief
propagations and have found the existence of several singular points in some statistical quantities, which
are regarded as functions of hyperparameters, in such computational models. Moreover, we have succeeded i
n applying our design strategies to some prediction systems of the traffic density at each road in the cit
y traffic. This is also our results which could not be expected at the application of the present research
project.
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