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Abstract At disaster, users will not be able to communicate with their families and friends using mobile terminals,
e.g., smartphones, in many cases because of failures of base stations and backhaul of cellular networks. Moreover,
the cellular networks will be seriously congested by dramatically increased traffic demand although the cellular
networks are normally operated without failures. To cope with these problems, D2D (device-to-device) communi-
cations in which mobile terminals directly communicate without taking cellular networks have been investigated.
Especially, multi-hop D2D communication taking multiple mobile terminals as relay nodes will be effective to obtain
the connectivity at disaster. It is desirable to estimate the acceptance probability of multi-hop D2D communication
by a simple method to optimally control parameters, e.g., the ratio of mobile terminals using D2D communications
and the maximum hop length. Moreover, when evaluating the reachability of multi-hop D2D communication, we
need to consider the evacuation behavior at disaster because the acceptance probability depends on the geograph-
ical distribution of mobile terminals. Therefore, in this paper, we derive the estimate of acceptance probability
of multi-hop D2D communication by a simple way and analyze its reachability using the multi-agent simulation
reproducing the evacuation behavior at earthquake in Shinjuku ward.
Key words disaster communication device-to-device communication, multi-agent simulation
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