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Abstract: In this paper, we propose a combination shockwave reduction method. A shockwave is a wave
of deceleration, which is generated by a heavily braking vehicle and propagates toward the upstream. Be-
cause the shockwave may cause a traffic congestion, the shockwave reduction method would be an important
solution for the traffic congestion. The shockwave reduction method is categorized into the occurrence re-
duction method and the propagation reduction method. The combination of both methods is expected to
effectively reduce the shockwave because each method has unique merits and demerits. However, under
the dense traffic condition, the combination method easily causes the network congestion compared with
single method. The combination method, consequently, may degrade the reduction performance. Hence, we
propose a novel combination method, which enables vehicles to estimate the shockwave velocity due to the
communication loss and to control the transmission interval to reduce the estimated shockwave velocity. The
proposed method is evaluated through the computer simulations in terms of the network performance and
the shockwave reduction performance.
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Deceleration and
Shock Wave Propagation
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Fig. 1 Example of traffic congestion caused by shockwave
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Fig. 2 Example of shockwave calculation
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Fig. 3 Shockwave caused by ExBeacon communication loss
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Fig. 4 Shockwave caused by CACC communication loss
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Fig. 5 Execution flow of shockwave propagation velocity when

receiving information
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Fig. 9 Average shockwave propagation
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