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Self-organization of fractal hierarchical networks and the enhancement
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In order to apply a scalable growing structure for increasing communication
to emergent situation in disasters etc., we considered a geographical network designed by recursive
divisions into quarters according to population, and showed that random walks on the network are
superior to searching targets at unknown positions in spatially non-uniform distribution of
communication requests. It was extended to a routing method on DTN: delay-tolerant-network of
carry-store-forward type. We also proposed an efficient routing in the minimum delay by relay of
cxclic deliveries on hierarchical faces, and solved the optimal load. In addition, we showed that
the network grown from approximated road-base by recursive divisions into four rectangles has both
high robustness and efficiency.

As a by-product, for the first time in the world, we found new construction methods based on
cooperative partial-copying etc. for growing onion-like networks with very strong robustness against
intentional attacks.
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