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Abstract  The broadcast of safety message based on opportunistic network always lead to high
latency when the target area is far from the source node. In this circumstance, the QoS of the
safety message dissemination will have no insurance. The rapid popularity and development of
cellular network provides a new method for the broadcast of safety message. Based on the
VANET-cellular architecture, a selection method of safety message broadcast relay was proposed
by us. We first introduce a relay metric for relay selection by jointly considering cellular signal
strength and its variation, link stability, physical-layer channel conditions and geographical
locations. Then, using the relay metric, a unique relay vehicle is selected to forward the safety
message to server by cellular network. The server will send the safety message to the target area
afterward. Simulations and mathematical analysis demonstrate that the proposed method can
minimize the broadcast message redundancy, improve the network resource utilization, rapidly
and reliably transmit the safety message. What’s more, the encouraging results are not excessively

dependent on the density of traffic and widely deployment of infrastructures.
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Background

Currently, a great number of researchers have paid
much attention to the area of the broadcast based on Oppor-
tunistic Networks in VANET. Although it always has low
latency when the target nodes are not far from the source
nodes, the delay can be extremely high when the broadcast
area becomes larger. This is unacceptable for the safety
message transmission, which has high QoS requirement.
Considering the high data rates of IEEE 802. 11p-based
VANETSs and the wide coverage area of 3/4G networks,
This paper proposed a novel method to broadcast safety
message base on the VANET-3/4G architecture. A vehicle
can directly send safety message to server via cellular network
if it has a 3/4G interface. Otherwise, it must transmit the
safety message to another 3G vehicle. Issues pertaining to the
selection of the optimal 3/4G vehicle in its neighborhood are
addressed in this paper. We first introduce a relay metric for

relay selection by jointly considering 3/4G signal strength and

its variation, link stability, physical-layer channel conditions
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and geographical locations. Then, using the relay metric, a
unique relay vehicle is selected to forward the safety message
to server via cellular network. The server will decide the
target area and transfer the safety message rapidly. To maxi-
mize the performance of the method proposed. Some details
like the modification of MRTS/MCTS and the application of
EDCA are also considered. Finally, the mathematics analysis
and simulations carried out by OMNeT ++ demonstrate the
proposed method can minimize the broadcast message redun-
dancy, improve the network resource utilization, rapidly and
reliably transfer the safety message. What’s more, the
encouraging results are not excessively dependent on the
encounter probability of vehicle and widely deployment of
infrastructures.
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