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Abstract

Among a number of approaches for in-vehicle routing, there are two groups that are rather accessible to both academia and practitioners. One is independent
routing, which simply disseminates the information of instantaneous traffic conditions of an interested network to equipped vehicles, and expects each driver to
independently make his/her own route choice. The second is systemic routing, which collects all drivers’ origin-destination information for a centralized
decision unit to systemically make an overall route decision for all involved vehicles. It is well known that independent routing leads to selfish routing and
results in oscillating traffic conditions in the network, while systemic routing is for the best interest of the whole network, but not necessarily individual
vehicles. Moreover, the computational load in the second approach is too high to be feasible for a real application. To address the dilemma between the above
two groups of approaches, this study proposes a novel coordinated online in-vehicle routing mechanism (CRM), assuming that smart vehicles are equipped
with wireless communication and local computation facilities.

The proposed CRM models the routing decision process of a group of smart vehicles as a mixed strategy routing game, in which smart vehicles decide their
own online route choice priorities by a negotiation and coordination process with other smart vehicles. A discrete choice model is employed to counter for
drivers’ behaviors. This study shows the existence of an equilibrium coordinated routing decision for the mixed-strategy routing game. Furthermore, a
simultaneously updating distributed algorithm is proposed to implement the CRM. The convergence of the distributed algorithm to the equilibrium routing
decision is proved, assuming that individual smart vehicles are selfish players seeking to minimize their own travel times. Numerical experiments conducted
based on the Sioux Falls city network indicate that the proposed distributed algorithm converges quickly under different smart vehicle penetration levels; thus it
possesses great potential for online applications. Moreover, the proposed coordinated routing mechanism outperforms the traditional independent selfish-
routing mechanism; it reduces the travel times for both the overall system and individual vehicles, which represents the core idea of Intelligent Transportation
Systems.
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