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Abstract: An efficient and low-delay routing algorithm based on multiple ferries (ERMF) is
proposed to address the problems that appear when the multiple message ferries gateway-based
algorithm (MMFGW) is applied to opportunistic networks, such as some outside information
redundancy is waiting for transfer, the number of data forwarding is a little large, and there is no
collaboration among neighboring regions. When the neighbor nodes of a gateway node have data
to send, the ERMF algorithm makes a decision through querying an attribute table of outside
regions, which is established based on a cross-layer overhearing mechanism. If there exists a
match in the table, the data is directly transferred to the gateway instead of forwarding through a
local ferry node. When the ferries between the two regions are encountered, each ferry obtains
valid data in its own region through exchanging information of nodes in their own regions. These
two coordination mechanisms of direct communication optimize the single data interaction mode,
realize fast data transmission between two regions, and reduce the delay and cost of data

forwarding without affecting the function of original data transmission. Simulation results and
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comparisons with the MMFGW and the node relaying algorithm show that the proposed ERMF

reduces the forward overhead and the average end-to-end delay of packets by about 8. 1% and

7.3%, respectively.

Keywords: opportunistic network; routing algorithm; message ferry; forward overhead; end-to-

end delay
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