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Abstract:[Objective] The energy loss model of highway traffic flow was studied to explore the
necessity of electronic toll (ETC) collection channel settings. [Methods]Based on cellular au-
tomata NaSch model, the formula of traffic flow’s energy loss in the tollbooth of the single lane
was put forward. A numerical simulation was conducted under the periodic boundary condition
to evaluate the energy loss of traffic flow induced by the residence time of vehicles in the toll-
booth. [Results]The longer residence time,the smaller energy loss of road traffic flow,also the
smaller traffic flow and average speed are, the sooner traffic jam happens. And the traffic flow’
s energy loss is smaller in manual toll road than in the electronic toll road. [Conclusion] The
traffic jams of the manual toll roads are occur more easily than the electronic toll ones.
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Fig. 1 Schematic model of the highway with tollbooth
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Fig. 5 The basic figure under different residence time T
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