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ABSTRACT

Traffic congestion is growing to a more and more important problem all over the
world. Giving priority to bus movements has been taken as an efficient way to
improve level of service of bus system and attact more passegers and reless traffic jam.
Bus network is huge and complex and playing a very important roal in transportation
system of China. Lots of people have no chice but take bus in daily life. However, the
efficency, level of service and reliability of bus system is still very low. As the
blossoming of motor traffic and automobiles, the unappealing bus system may loss it’s
foregone and potential passegers dromaticly. Lots of exclusive bus lanes have been
built to ameliorate bus system, and gving priority to transit has been adapted as a
basical politics in many countries including China. Under this condition, the research
of bus signal priority theries, an efficient tool to improve travel speed and reliability
of bus systme is very important and significative.

A prototype of bus signal priority control system is proposed. It is grouped
intersections not isolated intersection is adopted as control object. The core concept of
the prototype is combination of offline bus priority strategies and online bus priority
strategies, reinforcement of cordianted optimization of signal priority and isolated
acuated signal priority and coordination of priority signal control strategies and bus
operation strategies. This concept extend capability of the bus signal priority to adapt
the condition of heavy bus volume, denseness road and bus network, low reliability
traffic condition and huge demand of pedestrian crossing. Four parts are followed to
realize this prototype, offline priority strategies, online priority strategies,
coordination of signal control and bus operstion strategies and development of bus
signal priority core sofeware.

In offline bus priority strategies, motor movements and bus movements are
joined optimized. The control logic is gaven firstly and four models are developed
respectively for optimization of cycle, split, phase sequence and offset. A structural
model of optimal cycle length, including “basic cycle” and “online increment” is
proposed. The limitations of foregone concolusions of “small cycle benefit to buses”

and “minimize passager delay is an objective of bus priority” are proposed and



analyzed. In the phase sequence model, coordination optimization of left turn phases
of adjacent intersection and combination optimization of bus phases and pedestration
phases is researched in-depth. In the split model, allocation of lane function is
included as an optimization variable. In the offset model, the sensitivity analyse of bus
travel time is done. Earch model was test and evaluated by simulation.

In online bus priority strategies, logic of complement earch other of corrdianted
signal priority and isolated actuated priority is proposed. An in-depth study is put on a
coordinated and conditional bus priority approach. Five models are included in it: bus
delay prediction model, priority requests generation model, priority time allocation
model, multi request sequence optimization model and corrdiantion optimization
model of priority strategies of intersections in a group. A comprehensive simulation
test shows that the approach can achive much benefit to buses and the adverse affect
‘on motor movements is very low. In order to response to the variance of bus travel
time between detection points to intersection stopline, an isolated actuated control
priority strategy based on coordinated control plan is also developed.

The objective of bus signal priority strategies and bus operation strategies decied
that the two strategies should be coordinated. Based on the analysis of the relationship
between them, a coordination approach between bus signal priority control strategies
and bus departure frequence is proposed and evaluated.

Aming at the realization of basic bus signal priority control function, a priority
control software package is developed. The basic version is development by Jave
Eclipse.

The dissertation proposed and transit signal priority control prototype,
developed and evaluated the core models. Lay an academic fundation for
development of transit signan priority control system and extend the traffic control

theories.
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