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Abstract: In ITS (Intelligent Transport Systems), inter-vehicle communications (IVCs) in the 700 MHz band
are used to frequently exchange position and speed information between vehicles to avoid collision accidents.
Besides this support system for safe driving, new functions like eco-driving, and comfort and convenience of
driving by leveraging the 5.8 GHz band, are also strongly expected. Relay selection suggested for the latter
in previous works, however, faces the packet collision problem caused by the simultaneous forward transmis-
sions from relay vehicles with almost the same distance. To solve this problem, this paper aims at efficient,
local diffusion of congestion and accident information in the 5.8 GHz band so that drivers can learn road and
traffic conditions in time. Specifically, via IVCs in the 700 MHz band, vehicles learn the same local map of
nearby vehicles. On this basis, potential relay vehicles are sorted according to their distances from the send-
ing vehicle, and farther vehicles are assigned slots with shorter delay. By the MAC (Media Access Control)
layer contention mechanism, the farthest and available vehicle is selected as the relay. Extensive simulation
evaluations confirm that the proposed scheme improves the reachability by up to 33%, and decreases the
latency by up to 55%, compared with state-of-the-art methods.

Keywords: inter-vehicle communications, local diffusion of traffic information, relay selection, location-based
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Fig. 1 Overview of traffic information exchange.
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Fig. 2 Relay vehicle selection in the distance based broadcast scheme.
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Table 1 Structure of position information packet.
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Fig. 3 Relay vehicle selection in the proposed scheme.
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Table 3 Simulation parameters.
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Fig. 6 Diffusion rate under different packet generation inter-

vals.
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Fig. 7 Distribution of diffusion rate under different schemes.
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Table 4 Simulation parameters for 700 MHz communications.
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Fig. 13 Packet error rate under 700 MHz.
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