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Abstract

In light of the level of details, three categories of traffic flow models: macroscopic,
mesoscopic, and microscopic, are independently adopted for the trade-off between
simulation accuracy and efficiency. The macroscopic models accounting for the behaviors
of a group of vehicles are obviously more efficient but less accurate than the microscopic
models which replicate the movements of individual vehicles. However, to replicate the
traffic movement behaviors along a-corridor. containing segments with simple traffic
behaviors and intersections with complex queuing, weaving and turning behaviors, it is
rationale to use of macroscopic models to simulate traffic behaviors moving along segments
and use of microscopic models-to-replicate traffic behaviors approaching intersections for
compromising simulation accuracy-and efficiency. However, how to determine the optimal
location of the interface of macro- and microscopic madels and how to design the
interfacing mechanism to convert macroscopic flows into microscopic flows are at the heart
of the integrated models, namely, the macro-micro models. Furthermore, to acknowledge
the prevailing mixed traffics of cars and motorcycles on Asian urban streets, mixed
macroscopic and microscopic models are considered.

Based on these, this study attempts to develop a macro-micro model which can account
for the mixed traffic condition in Taiwan. The novelties of the proposed macro-micro model
are threefold: 1) Ability to convert upstream macroscopic traffic flow into downstream
microscopic flow. 2) Consideration of the lateral drifts and transverse crossings of
motorcycles by determining the jam density and free flow speed according to
car-motorcycle density ratio. 3) Consideration of lane changing behaviors at the roads with
more than three lanes. To calibrate and validate the proposed models, a video-taking of a
three-lane urban street was conducted. Trajectories of all cars and motorcycles within the
study segment (300m in length) and intersection were then frame by frame traced and
recorded.

The performances of the proposed model under various locations of the interface are
compared. Accuracy index is measured by the SMAPE values between real and simulated
second-flows of cars and motorcycles at different lanes and distances to the intersection.
Efficiency index is of course measured by the simulation times. As expected, the closer to



the intersection of the interface is, the higher efficiency but the lower accuracy it has.
However, the improvement in efficiency and deterioration in accuracy is diminishing as the
distance to the intersection decreases. Both flow of cars and motorcycles are well simulated.
It is also found that the error rates of simulated motorcycle flows at different lanes are
higher than those of simulated car flows. One of the reasons for that may be the influence of
turning flow and parallel illegal parking. Furthermore, the error rates at the mid-road section
are higher than at the intersection because the traffic flows are restricted by the signal
control. The error rates of traffic flows in inner lanes are lower than those of outer lanes
because of the prohibition of motorcycles in using the inner lane. Overall, the performance
of the proposed model is promising.

Keywords: Mixed traffic, motorcycle, multi-lane, macro-micro traffic flow model.
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