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Abstract

Modeling of Driving Behaviors Based on a Perceived Cost Concept

Title and Applying the Model to the Evaluation of Traffic Safety Measures

Traffic accidents have been still serious social problem in Japan. However, there are not
much financial resources recent years. In the years ahead, the effective and efficient traffic
safety measures are desired, and clear explanations of the value of implementing the traffic
safety measures are needed.

Currently, most evaluations of traffic safety measurements focus only on the improvement
of traffic safety level, which is not enough in some situations. While the warning or intervening
systems by ITS technology are being developed actively recently, the evaluations simultaneously
considering traffic safety and convenience are needed in order to discuss the value of traffic
safety measurements in the true sense. Also, it is needed not only to measure overt amounts on
road traffic but also to quantify latent amounts of drivers in order to implement the traffic
safety measures which are considered as valuable by road users.

For the background stated above, this study proposes the method to quantify the impacts
or effects of traffic safety measures on the subjective safety and convenience of drivers. The
characteristics of the method are divided into three steps: 1) driver’s feeling of dangerousness
and feeling of inconvenience under certain road traffic environment conditions are defined as|
perceived accident cost and perceived delay cost, respectively, which have monetary unit; 2) a
driving behavior is modeled based on perceived total cost minimization concept that a driver
selects his or her driving behavior to minimize the perceived total cost which are summation of]
perceived accident cost and perceived delay cost; 3) by observing real driving behavior of]
drivers, the driver’s perceived accident cost and perceived delay cost for certain road traffic
environment conditions are estimated inversely.

Firstly, in this paper, a passing time selection model is formulated for non-signal
intersections, based on the perceived total cost minimization concept. Then, the passing time
selection model is estimated by using the data collected by a driving experiment, and the
validity of the model is confirmed. Also, it is confirmed that the driver’s subjective evaluation for
intersection structures such as sight distance can be estimated considering the safety and
convenience simultaneously.

Secondly, a desired speed selection model is formulated for basic road segments based on
the perceived total cost minimization concept, and the model is linked to the desired speed
distribution theory. Then, the high applicability of the model is confirmed based on the data
collected on real roads, which implies that the models based on perceived total cost]
minimization concept can be applied to diverse driving behaviors. Moreover, it is presented that
the model can be used to quantify the driver’s burden due to mandatory speed inhibition by, for
example, intelligent speed adaptation (ISA).

Finally, as a fundamental study for applying the perceived cost concept to the behaviors
which drivers may select considering not only the situation just around them but also the
situation more downstream, the lane choice behavior on the two-lane road approaching to
signalized intersections without right-turn-only lane on two-lane is analyzed by video
observation. As a result, it is suggested that the drivers always take experientially account the
possibilities of the presence of the right-turn vehicles in the downstream segment and select
their running lane by considering the safety and convenience comprehensively.




