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N: Number of users participating in the auction
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Histogram: Social welfare achieved by random allocation of permits

Red line: Social welfare achieved by scheduling auction
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APPLICATION OF A ZDD-BASED FULL ENUMERATION METHOD TO
TRAFFIC FLOW OPTIMIZATION WITH DYNAMIC SCHEDULING AUCTIONS

Takuma MURAHASHI and Eiji HATO

As a method to optimize the operational efficiency of automated vehicles and ride-hailing, we propose
to introduce dynamic and tradable permits on a network with a recursive structure, and apply the Vickley-
Ckarke-Groves (VCG) mechanism as a method to determine the optimal allocation pattern of permits. This
permit system is applicable to traffic allocation models, and is efficient and strategy-resistant. On the other
hand, the dynamic scheduling problem, the problem of determining the allocation pattern of permits, is
classified as NP-hard and computationally demanding, and requires recalculation due to schedule changes
or new bids. In this paper, we propose a method for the full enumeration of the feasible region of variables
using ZDD (Zero-suppressed Binary Decision Diagram) with structured alternatives, and show its charac-
teristics by comparing it with the linear relaxation method.
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