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A METHOD FOR TRAVEL TIME RELIABILITY EVALUATION BASED ON
DETERMINISTIC USER EQUILIBRIUM ASSIGNMENT MODEL
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In this study, an evaluation model for travel time reliability in network by using deterministic user
equilibrium (UE) model is proposed. The source of uncertainties in road network should be
identified for travel time reliability evaluation in the network. The variations of traffic demand and
traffic capacity are generally regarded as the sources of the travel time variation. If the variation of
traffic demand is introduced to network model as a source of uncertainty in the network, some
problems must be resolved for the purpose of carrying out the travel time reliability evaluation.
Therefore, the model proposed in this study addresses only the variation of traffic capacity as the
source of uncertainty in the network. This model is developed based on a variety of the models
presented in Kenetsu UCHIDA; “USER EQUILIBRIUM ASSIGNMENT MODELS UNDER
STOCHASTIC DEMAND AND SUPPLY WITH PERCEPTION ERROR”, Doboku Gakkai
Ronbunshuu D, Vol. 65, No. 3, pp.386-398, (2009) which addresses only stochastic traffic capacity
for estimating travel time reliability. It seems that the driver in the network chooses his/her route
based on the mean of stochastic travel times which are calculated under stochastic capacity. Route
choice behavior by the drivers in the network can be approximated by deterministic UE assignment
model which has been put to practical use. According to numerical experiments carried out in this
study, it is clarified that deterministic UE assignment model possesses estimation error when
introducing the stochastic traffic capacity with large variance. However, if the driver chooses his/her
route based on deterministic travel times which are calculated based on the mean of stochastic
capacity, the driver’s route choice problem can be expressed by deterministic UE assignment model.
In the proposed model, the driver’s route choice is expressed by deterministic UE assignment model.
Travel time reliability is then calculated by using assigned traffic volumes which are estimated by
deterministic UE assignment model. Since the proposed model applies deterministic UE assignment
model for expressing the driver’s route choice behavior, the travel time reliability evaluation in a

large-sized road network can be easily carried out.



