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Abstract

In this age of information society, people’s life is inseparable from terrestrial
communication network. The terrestrial communication network is mostly made
up by electric wire, radio tower and some other infrastructure. However, in the
early 21 century, we fond that the terrestrial communication network is composed
by many high degree nodes and a few low degree nodes, this kind of network is
named Scale-Free network. Which network would be easily got big damage when
earthquake, tsunami and some other disaster occurred. Also, in the event that the
terrestrial communication network ’ s high degree nodes are attacked, the network
will stop working immediately. Because of these reasons, finding a way to con-
struct an urgent air communication network is necessary.

As the wireless communication technology and drone control technology are pro-
cessed, we found that constructing an urgent air communication network by using
drones is possible. So, to create an air network which can cover a large area, the
communication technology of DTN(Delay-tolerant networking) is necessary. DTN
is a relay technology that enables communication even if temporarily disconnected.
Especially, suitable for poor communication environments or situations where the
communication infrastructure has failed during a disaster. As DTN is a storage-
based communication, when communication is performed from the source node to
the destination node, the transfer data is temporarily stored and propagated to
the destination node using a physical vehicle such as a drone or a car.

About the structure of network, to equalize the access load for each node, a
geographic MSQ (Multi Scale Quartered) network which decides the spatial ar-
rangement of nodes according to the population self is considered. In other words,
select one face at a certain probability every time, self-organized in a recursive
quadrant self-similar surface. In this study, we consider the use of multiple drones
equipped with various sensors and wireless communication devices to be deployed
on a route located above the damaged area to recover communications, message
is relayed through drones. Therefore, this study focuses on the structure (optimal
shape) of the aerial network and the optimal distribution of drones.
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