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Abstract

Pub/Sub-Based DTN Communication Method Considering

Dynamic Topic Changes During Disasters

Hikaru TADA

Immediately following a large-scale disaster, rapid and accurate information sharing
is essential in the affected areas. However, it is anticipated that existing networks will fail
to function adequately due to damage to communication infrastructure. Delay Tolerant
Networking (DTN), a technology designed for intermittent connectivity, has gained
significant attention for enabling communication in such environments. Furthermore,
DTN routing methods based on the Publish/Subscribe (Pub/Sub) model have been
proposed to suppress redundant data transfers.

Nevertheless, a challenge remains in related research: the dynamic nature of in-
formation needs among disaster victims and responders over time is not sufficiently
considered. This results in situations where subscription topics change, increase, or de-
crease irregularly, potentially leading to critical new information failing to reach users
or suffering from significant delivery delays.

To address this issue, this study proposes a Pub/Sub-based DTN routing method
that focuses on historical subscription data. By aggregating and calculating the prob-
ability of subscription trends across the entire user base, the method predicts future
information needs and pre-caches relevant topic messages. This approach enables effi-
cient information delivery while minimizing unnecessary communication, even in envi-

ronments where the content and number of subscriptions fluctuate.
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The results of an evaluation using THE ONE simulator confirmed that the proposed
method improves the average topic message delivery rate by approximately 3—10 % and
reduces the average delivery delay by approximately 100-260 seconds, demonstrating

its effectiveness against dynamic changes in information needs during disasters.

key words DTN, Publish/Subscribe model
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2.1 Delay/Disruption Tolerant Networking(DTN)
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