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Abstract:

When it comes to highways, demand vastly exceeds supply, a fact which leads to congestion, reduces
the operating capacity of highways, and creates added pollution. To counteract these problems and boost
the operating capacity of highways, various traffic control methods are being slated for implementation.
One option is the use of public transport priority lanes that prioritize public transport vehicles passing
through congested road segments, thereby increasing traffic flow on crowded road sections and
enhancing travel efficiency for buses delayed due to high congestion. In turn, this leads to a reduction
in travel time and encourages motorists to switch to public transport. However, when encountering a
highway bottleneck, where buses must merge from priority to regular lanes and the regular lanes are
already occupied, priority merging breaks down, which again leads to delays in public transport.
Mainline metering is thus required to more effectively regulate the flow of traffic and to optimize the
use of public transport priority lanes by granting buses priority status when entering a highway
bottleneck. Although any single strategy for regulating traffic could effectively increase the operating
capacity of a highway, when used separately these methods are unable to achieve an optimal effect, and
may in fact have the opposite outcome. That is why an integrated approach is necessary, one that draws

on a variety of control methods to obtain an optimal effect and lower the likelihood of congestion.

Applying the METANET macro traffic flow method, as espoused in optimal control theory, this
study formed an integrated control strategy that is non-linear and optimized for public transport
vehicles. Its objective was to minimize the travel time required for all road sections and to generate a
difference in average travel time between regular cars and buses (including coaches) on a specified
segment of road. The study applied a control logic consisting of several methods, including public

transport priority lanes, mainline metering, and ramp metering, as a way to regulate car movement and



prioritize the progress of buses in an attempt to lower travel time for the latter. To verify the effectiveness
of this approach, National Freeway 5 was selected as a case study and the simulation platform PTV
VISSIM was utilized.

The study found that the simulation model was able to effectively illustrate the difference in travel
time between cars and buses on the allotted road segment. When applying traffic responsive metering,
apart from a larger deviation in the measure of buses in low traffic flow, the model was able to accurately
reflect real-life traffic conditions. When fixed time metering was applied, on the other hand, aside from
a smaller deviation in the measure of high traffic flow and low parameter average travel time difference
between cars and buses, the model produced a larger deviation overall. The study shows that this
integrated approach can indeed be applied to assist in the regulation of public transport priority lanes

and high occupancy vehicle lanes.

According to “TKU Personal Information Management Policy Declaration®, the personal information
collected on this form is limited to this application only. This form will be destroyed directly over the
deadline of reservations.
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i

vt pipa(k—1) —pi(k—1)

TA; pitk—1)+«k

St
heS

k: pErddc; k=0,1,..,K
BB s s
t: PFFEE R St =ty + kt
JER S O
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4) % »cdp & (Performance Index) & £ 5 P 1545 #%
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