[EERUIBF S

A Method for Reducing Waiting Time from non-Prioritized Road to
Prioritized Road in the Transient Stage of Autonomous Vehicles
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Abstract: 1t is necessary to consider about the influence of the autonomou vehicles (AVs) on human-operated
vehicles (HOVs) in the transient stage of the AV. In this research, we implemented the AVs and the HOVs
on the simulator as a mixed environment. We assumed the intersection without traffic light for simulation.
As a result, we confirmed that the waiting time decreases as the ratio of AVs increased and we also confirmed
that the safety is worsened when the vehicle enter the intersection. Therefore, we targeted the improving
both of safety and efficiency, we proposed the communication protocol with road device and the method of
adjusting the inter-vehicle distance for safety. As a result of evaluation of this method, we obtained the effect
of improving both safety and efficiency of reducing waiting time from non-prioritized road to prioritized road
in the transient stage of AVs.

Keywords: autonomous vehicle, mixed environment, V2X communication, negotiation, intersection with no
traffic signals
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Table 1 Levels in autonomous vehicles.
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Fig. 1 Roadmodel.
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Table 2 Setting of pre-simulation.
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Table 3 Model of vehicles.

AR 7wt A SBREELTHE | EfE
L [1 1
BB | 2 (1) 723K (2) X (3) )
T Bl s LT X (1) X (3) ANH]
' 1] L 00 SEGE L O
: v, [m/s) Vny1[m/s]
———————— AR S = = - =2 o = = - Qo ==
VBB x[m] - — (1) -
WA ) () (o)
' e AERE
1 n n+1
e
EROR S

2 SCHE R AL HE e T

Fig. 2 Required distance between vehicles at intersection.
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Table 4 Setting timeheadway.
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Table 5 Occupancy of vehicle types.
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Fig. 3 Maximum time of waiting at intersection.
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Fig. 4 TTC of oncoming vehicles at enter vehicle merging.
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Fig. 5 Communication protocol.
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Fig. 6 Decision of adjustability.
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Fig. 7 Comparison of waiting time at intersection.
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Fig. 9 Comparison of travel time on priority road.
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