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Abstract

In recent years, tram has been the focus of a new mode of public transportation that can solve traffic jams and decrease
public transit usage and environmental problem. This research is in the works to develop a tram signal controller and signal
control strategies, and aim to resolve the problem of what could happen if a tram system was installed in general road. We
developed the hierarchical signal control strategies to obtain a minimum tram bandwidth and to minimize vehicle delay, in
order to perform a priority control to include passive and active signal priority control strategies. The strategies was
produced for S/W and H/W, it is based in standard traffic signal controller. We conducted a micro simulation test to
evaluate the hierarchical signal control strategies, which showed that the developed optimization model is effective to

prevent a tram's stop in intersection, to reduce a tram's travel time and vehicle's delay.
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Tram Operation Information
Detection Data

1 step : Progression Control Detection data
+ Conduct the Integrated Signal
Control

- Tram/Vehicles Signal Control | | + Collect tram detection data
- Optimal Signal Timing Plan « Tram dwell time control

- Signal control algorithm

2 step : Tram-Stop Signal Control

3 step : Tram Priority Control
« Tram signal priority control

- Early Green

- Signal Timing Plan
- Green Extension

- Command Priority Control

- Tram Operation Data

Figure 4, Integrated traffic signal strategy
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Cycle,
Phase length,
Phase order,

Offset

- Input vehicle’s volume

- Tram's dwell time Constraint

Tram's
bandwidth

bject ] used 51 [ ouput
- Tram’s average

Maximize tram’s Passer-Il
bandwidth
running speed
Minimize T.7F - Veh\c_\e’s averzge Recalculation |
vehicle's delay running spee Offset
- Constraint max/min
offset for tram

Figure 5. Passer + T-7F combined model
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Min Gt =

t-1
T-3Gi
i=1

w = Tram's Expected Arrival Time of the Intersection

w' = Tram’s Expected Departure Time from the Station (w+5)

G; = Green Time for Phase i

Min G; = Minimum Green Time for Phase i

C = Cycle Time

q = Tram’s Arrival Phase Number of the Intersection
T = Extended Time Length for Priority Control

t = Phase Number of Tram’s Priority Request
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Table 1. Assessment scenario

Scen. Contents Note

SO Passive Tram
Priority Signal

Apply to passive tram signal
priority using the PASSER-II

Apply to passive tram signal
priority using Progression
Control Strategy

S1 Progression Control

S2 Integrated Signal  Apply to developed tram signal

Control Strategy priority
S3  Modified Integrated  S2 + modified signal priority
Signal Control algorithm
Strategy
Table 2. Analysis condition
Condition Applied value Note
5' bandwidth 15(sec) Minimum bandwidth
3
Average speed 60(km/h) Free Speed
Dwell time 15-45(sec) Comply to Normal
Distribution
Tram interval 2(min) Directional 30 veh.
§_ Average speed 80(km/h) Free Speed
% volume V/C=0.7 Research data in peak
time
Cycle Length 120(sec) Apply the optimal cycle

length using PASSER-II
model
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Table 3, Test result for trams & vehicles
MOE SO S1 S2 S3
8985 6958 6283 599.2

Trams Ave. Travel Time
(sec/veh)

Ave. Stops (no/veh) 67 30 15 03

Vehicles  Ave. Ctrl. Delay in 130 152 131 131
Main Street (sec/veh)

Ave. Ctrl. Delay in 323 335 339 341
Network (sec/veh)
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