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Fig. 1 Bottleneck model considering the parking behaviors
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Table 1 Input parameters for the numerical study
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Fig. 7 The effect of the degree of in-vehicle time loss 6 on queuing cost with (a) different ), , (b) different w,,
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Table 2 The monotonicity, convexity and concavity of TSU" ( TSU* ) with m in the different areas
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Fig. 12 Comparison of total system net utility for two equilibrium

states constant marginal-activity utility
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Commute-also-work : New travel mode driven by unmanned driving and
its implication
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Abstract: This paper studies the variation of commute behaviors caused by unmanned vehicles from the per-
spective of activities. Considering the in-vehicle utility and the utilization efficiency of in-vehicle time, it for-
mulates the activity-based utility function of commuters riding unmanned vehicles. Then it derives the depar-
ture and parking patterns, optimal dynamic bottleneck charge, and the model properties with constant and lin-
ear marginal-activity utility, respectively. These are compared with the corresponding results in the trip-based
model. The results show that, with the constant marginal-activity utility,the early departure rate is an increas-
ing function of in-vehicle activity utility and the utilization efficiency of the in-vehicle time, but the late depar-
ture rate reverses it. Meanwhile, with the linear marginal-activity utility, the number of early arriving commut-
ers is not affected by the in-vehicle time loss. Still, it is positively related to the working start time. After im-
plementing the optimal bottleneck toll, the trip-based model overestimates the upper bound of total toll revenue
and underestimates the lower bound of total toll revenue. To maximize the net system utility, the government
needs to adjust the parking density based on the parking social cost and the specific situation.

Key words: bottleneck model; unmanned vehicle; activity-based approach; bottleneck toll; parking density



