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Abstract: Platooning is one of the cooperative driving method and is highly expected as a solution for en-
ergy saving problems. In case that two or more vehicles are overtaking a platoon, the vehicles are sometimes
forced to unwillingly accelerate or decelerate. It causes extra CO2 emissions and we call it overtaking conflict.
We propose an overtaking action control method applied from the token-based distributed mutual exclusion
algorithm in order to avoid the conflict. We regard a part of lane where is next to the platoon as the critical
section and only one vehicle is allowed to enter the critical section. The proposal is evaluated by computer
simulations employing combined simulation environment which consists of a network simulator and a traffic
simulator. The results show that the proposal is efficient in terms of the amount of CO2 emissions, the
amount of the acceleration and the time from a vehicle wants to overtake till a vehicle starts to overtake. We
conclude the proposal is superior to the other methods.
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Table 1 Simulation conditions.
Model Parameter Name Value
Road Model Road Length 10.0 km
Number of Lanes 2(One Way)
Dedicated Lane for Platoon 1
Lane Width 3.5m
Platoon Model Number of Platoon Members 3
Distance between Platoon Members 4.0m
Platoon Member Length 12m
Platoon Member Width 2.5m
Platoon Member Height 3.8m
Platoon’s Expected Speed 80 km/h
Volume of Platoon Inflow 60 Platoon/(lane-hour)
Non-Platoon Model Volume of Inflow Variable
Low Speed Vehicle’s Expected Speed 60km/h
High Speed Vehicle’s Expected Speed 100 km/h
Vehicle Size (L, W, H) 4.7m, 2.5m, 3.8m
Network Protocol Model Radio Communication Standard 802.11p
Frequency 5.9 GHz
Modulation OFDM(QPSK1/2)
Transmission Speed 6 Mbps
Bandwidth 10 MHz
Transmission Power 20 dBm
MAC CSMA/CA
Propagation Model ITU-R P.1411
Application Configuration Request Range 100 m
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Fig. 9 Average speed.
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Fig. 10 Average CO2 emissions per trip time.
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