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o X @ H DTN routing protocol adapted to network conditions

In recent years, research on delay tolerant networks (DTNs) has attracted much attention.
In DTNs, a node that holds messages to be sent stores the messages in storage for a certain
period of time and replicates the messages even if it passes other nodes than the destination
node. The message can be delivered when any node with the message passes the destination
node. Like this, it is the DTN routing protocol that decides whether to replicate a message.
Since DTN is often intended for battery-powered nodes, it is important to increase the
probability of reaching the destination node with a small number of replications. In this
paper, we propose two DTN routing protocols that adaptively determine replication based on
network conditions to achieve this goal. Proposed method 1 has two functions. The first
function limits the number of times a message can be replicated when storage space is low. If
there is enough free storage space, the number of replicas is unlimited. The second function
is the selection of a replication node, which replicates the messages to a node that has passed
more nodes than itself. Proposed method 2 is based on proposed method 1 and improves it by
using a DTN routing protocol with reinforcement learning when the storage space at the
replication node is limited. In the proposed method 1, only the number of nodes that have
passed each other is used as an indicator to select a replication node. However, since
performance could be improved by considering other parameters as well, multiple
parameters are learned to select the replication node and the priority order of message
replication and deletion. Simulation results showed that the proposed method 2 improves the
message delivery ratio by up to about 12% while reducing the number of replications
compared to existing methods in an environment where storage overflow is likely to occur.
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