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Abstract

This research suggests a new tram signal priority model which determines signal timings and tram intersection
waiting time using analytical method. This model can calculate the signal timings for Early Green and Green
Extension among the active tram signal priority techniques by tram detection time of upstream detector. Moreover,
it can determine the tram intersection waiting time that means tram intersection travel time delay from a vantage
point of tram travel. Under the active tram signal priority condition, priority phases can bring additional green
time from variable green time of non-priority phases. In this study, the signal timing and tram intersection waiting
time calculation model was set up using analytical methods. In case studies using an isolated intersection, this
study checks tram intersection waiting time ranged 12.7 to 29.4 seconds when variable green times of non-priority
phases are 44 to 10 seconds under 120 seconds of cycle length.
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Definition (Source: US TSP Handbook)

Korean term in this study

Signal Preemption is a special signal control mode for purposes of servicing railroad LS

Preemption
normal traffic control to provide service needs

Signal Priority

crossings, emergency vehicle passage, and other special tasks. It requires terminating

Priority is a preferential treatment of one vehicle class (such as a transit vehicle) M

over another vehicle class at a signalized intersection without causing traffic signal

controllers to drop from coordinated operations.
Active priority strategies provide priority treatment to a specific transit vehicle S84 S

Active Signal

Priority following detection and subsequent priority request activation.

Passive Signal  Passive priority does not require the hardware and software investment of active I™Al 2MAIS
Priority priority treatments. Passive priority operates continuously, regardless, based on

knowledge of transit route and ridership patterns.

et ssta x| 323 M43, 20144 8

41



Article Signal Timing and Intersection Waiting Time Calculation Model using Analytical Method for Active Tram Signal Priority

) =

Extension< tis A

£ Bste o] Brlsd 4G dAE 4 ddsle
WS oju]glti(Skabardonis, 2000; Smith et al.,
2005). Green Extension 7I'He ZHAAIZF T 53
A 7H7t sk Early Green ti|] 214 70 &
7t §4sht BA7s A7 Early Green tiH]
Fol MM == Arg o Yt} o|9h= Wi E Early
Green< fﬂ%ﬂi A7 A B AAE T80
7Fssttt. o

2 -,4%]@-0]’ QXA T 8A
o] A4 HH& AXA Hrh
Green Extension¥ Early Greeneo] &2 uj %
AAIE A3l HSHEANE FH 7 2= SAA1RE 27]
£ ofmjgit}.

AN T A7l B $AEA 9 543 XA F
Ve mEste] Ao A71E Akl A&y, vy
O 2 Table 29} Z°] 10& W99] Alzte] A€t} A
# 2 MelbournedlA] +£5 1 9= SCATSAAM = H
28X AN e s Bl AAA e H

off
i)

N

>

o =
0 “l Tu/fli

=R
fll
=
i
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Figure 1. Phase Change for early green and green extension (source: Kim, 2004)
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Table 3. Signal operation plan for case studies (unit: seq)
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Figure 7. Application results of tram signal priority by tram detection time

40

30

20 A

10 A

Waiting & Priority Time(sec)

ALTNo.1 ALTNo.2 ALTNo.3 ALTNo.4

M Average Waiting Time

@ Average Tram Waiting Time

@ Average Priority Time

Priority Operarion Timea(sec)

ALT No.1

ALTNo.2 ALTNo.3 ALTNo.4

O No Priority W Non-Stopable Early Green
@ Stopable Early Green O Green Extension

2 Operation Technique and Time
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