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A Passive Traffic Signal Priority Control Algorithm for Emergency Vehicles
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ABSTRACT

This study develops a passive traffic signal priority control algorithm for emergency vehicles.
The passive priority control estimates and applies signal times for each signalized intersection on
the emergency vehicle’s route when an emergency call is received. As signals are controlled before
the emergency vehicle leaves for its destination, it is possible to clear the queues at each
intersection more effectively. Most of the previous studies applied preemption, which ends green
time of cross streets when the emergency vehicle arrives at each intersection. This study applies
green extension and early green in order not to shift the order of phases, and guarantees minimum
green time for each phase. Simulation results show that the delay of emergency vehicles decreases
when the signals are controlled. It is expected that delays can be decreased further by integrating
the active priority control with the passive priority control algorithm presented in this study.
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(Table 1) Scenarios for evaluation of the effectiveness of the passive priority signal control

Scenario V/C ratio (main road) V/C ratio (cross road) Signal Priority Control

No

1 1 0.6
Yes
No

2 0.6 0.6
Yes
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(Table 2) Simulation results

Delay Average delay experienced by other
V, i V, i i vehicles (sec/veh)
Scenario /FI ratio /C ratio Priority Control experienced by
(main road) (cross road) emergency Main road Cross road
vehicle (sec) (route total) (per link)
No 101 96.6 36.6
1 1 0.6
Yes 54 165.1 46.8
No 85 80.1 334
2 0.6 0.6
Yes 48 156.2 36.9

Vol.16 No.3(2017. 6

The Journal of The Korea Institute of Intelligent Transport Systems 117



&
Ach
IN
[o

B ATNE AFAF SANE AR &
al

2l
e
EEAANE BAsH, ANeME WA =t £ Green

Extension 28 A 152F &3 AF7]9] FEE HAAZS Ao e dukate] AA7F AUAA 5

re
-
2
>
Y
>
]
e
o H
[N
tio
>
i
o)
o
B3
o
N of
:Oé
o
X
ok
iih)
i
=
o
2
2
e
k1
i)
i
o
2
oo
of
o,
47
g o
R=
lo

2

)
> o
N
o oyn 2
ne

kl

i)

o[\

o
Y
oo
QL
n)
I}

b

N
)

il

e

™
ol
%2
2
N

rlr

d

ol

ol

rlr
po)

o

fru

v
ul
L
vl
N,

>
fol
>~
I
>
N
A
>
>
b
&
>
A=
o
off L

2
rr
5
LTS

Alojet @A ANE Aeted, ATA - Aol WA st

—\r[—‘ Ol -lol'
©ord
I

fo
o i

T N e A e Oy
o
Bl
re
L
i
re
-
fo
ot
o
fitl
rlr
™ T
il
_)|.1_4,
ot
o
o
o
0%k
o
fetl
ek
>
>
fo
Y
2

& o 2
N
_);1_:’
ot

oj-gsto] 2AAE A ol WH
7b EAstE R, dAA e t7IAE 24 ARE

i

ACKNOWLEDGEMENTS
o] =EL Az Afdoz AAA A¢Hslr|e AFNLAIATE] A Ye wro} f=3E ¢t
871 A LA Y. (PA-A000001-2015-405)

REFERENCES

Choi K., Kim D., Yoon D. and Park S. K.(2006), “The traffic management system for Emergency
Vehicles based on DSRC System,” The Institute of Electronics Engineers of Korea -
Telecommunications, vol. 43, no. 9, pp.40-48.

Hong K., Jung J. and Ahn G.(2012), “Development of the Emergency Vehicle Preemption Control
System Based on UTIS,” Journal of Korea Institute of Intelligent Transportation Systems, vol.
11, no. 2, pp.39-47.

Lee J. and Seok J.(2013), “A Study on Construction of an emergency vehicle dispatch support
system,” Journal of Korea Safety Management Science, vol. 15, no. 2, pp.95-101.

Lee J., Lee S. and Oh Y.(2009), “A Study on the Preemption Control Strategies Considering Queue
Length Constraints,” Journal of Korean Society of Transportation, vol. 27, no. 2, pp.179-187.

118 QTSR =27 Ml163, M32(2017H 69)



UFxe fHMS dEFof 1zl iy

Lee S., Lee J., Kim D. and Ko S.(2010), “A Study on the Preemption Control Strategies considering
Minimum Green-time based on Real-time Vehicle Information,” Conference of Korea Institute
of Intelligent Transportation Sysyems, pp.174-179.

Nelson E. and Bullock D.(2000), “Impact of emergency vehicle preemption on signalized corridor
operation: An evaluation,” Transportation Research Record: Journal of the Transportation
Research Board, No. 1727, pp.1-11.

Oh S. and Lee Y.(2006), “Development of Signal Model for Emergency Vehicle Preemption
Considering Recovery Phases,” Conference of Korean Society of Transportation, pp.431-441.

Park H. J.(2006), “Development of Signal Model for Emergency Vehicle Preemption Considering
Average Delay in Major Intersections: Calculating Signal Time of Recovery Phases,” Master’s
Thesis, Department of Environmental Planning, Graduate School of Environmental Studies,
Seoul National University.

Park S., Kim D., Kim M. and Lee J.(2012), “Applicability of Emergency Preemption Signal Control
under UTIS,” Journal of Korea Institute of Intelligent Transportation Systems, vol. 11, no. 5,
pp.27-37.

Yang R., Lee S. and Oh Y.(2008), “Assessment of Preemption Signal Control Strategy for Emergency
Vehicles in Korea,” Journal of Korean Society of Transportation, vol. 26, no. 5, pp.63-72.
Yun I, Best M. and Park B.(2007), “Evaluation of Emergency Vehicle Preemption Strategies on a
Coordinated Actuated Signal System Using Hardware-in—the-Loop Simulation,” Transportation

Research Board 86th Annual Meeting, No. 07-2415.

Vol.16 No.3(2017. 6) The Journal of The Korea Institute of Intelligent Transport Systems 119



