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A Priority Signal Control Strategy for Vulnerable Considering Traffic Flow
- Focusing on crosswalks in coordinated arterial sections -
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ABSTRACT

A signal plan focused on vehicle traffic could easily overlook vulnerable priority signals, although the importance of
vulnerable movements is increasingly recognized in recent years. Especially, the vulnerable are sometimes faced with dangerous
situations when crossing roads with a signal plan based on design values of average, non-vulnerable persons. This study is
focused on how to minimize the vehicle delay while simultaneously considering traffic flow and providing traffic safety by
increasing road crossing time for pedestrians. For this purpose, a priority signal control strategy for the vulnerable, considering
vehicle traffic flow, has been tested. Practical implication and a microscopic computer simulation has shown that the proposed
method could provide a small decrease (about 6.2%) in pedestrian delay, a small increase (about 8.5~13.3%) in travel speed of
passing traffic, and a considerable decrease (16.2~26.9%) in vehicle travel time. These findings suggest that the proposed signal
control strategy could increase pedestrian safety and diminish delay of vehicle travel.

Key words : Vulnerable, Priority signal, Pedestrian, Crosswalk, Traffic flow
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(Table 1) Traffic volume at KINTEX intersection 119(3) offset:75
Direction Right turn Straight Left turn
East 155 1592 244 (Z 6) TA3CX| MHE| ME 2 sg
West 87 992 129 (Table 6) Traffic signal at Jangsung 3™ block
South 400 498 323
North 150 532 200 lat phase | 2" phase | 3" phase | 4" phase | cycle
| Ly 160
iT PN Al Ezt H5h
(Z 2) 3937 72| nse 3 713) 370) 370) offset:75

(Table 2) Traffic volume at Jansung 3™ block

Direction Right turn Straight Left turn
East 103 - 217
South 112 905 -
North - 651 181

(E 3) Z18Ag o2 HHx} Sd
(Table 3) Pedestrian volume at KINTEX crosswalk

Direction Pedestrian volume (person/hour)
East 173
West 131

WA 2GA AL 7L 73, AE 2% FHRE, F43

(E 4) ZI"HAA 72| AE2YES
(Table 4) Traffic signal scheme at KINTEX
intersection
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(Table 7) Analysis result of pedestrian delay (Z 8) SHAIY Sd&x 24 Zohkm/h)

time(sec/ped)

(Table 8) Analysis result of vehicle travel

speed(km/h)
Traffic Current |10% increase | 20% increase - -
ol traffic of traffic of traffic Traffic Current | 10% increase | 20% increase
volume volume volume volume traffic of traffic of traffic
volume volume volume
Time | general | 762 762 762 Time | general | 165 154 148
tabled | Vulnerable|  69.3 69.3 69.3 tabled |Vulnerable| 15.8 145 138
Vulnerable priority | 72.8 743 759 Vulnerable priority | 17.1 16.1 153
Vulnerable priority Vulnfzrablle priotity
considering traffic | 715 727 75.1 considering traffic | - 17.9 173 158
flow flow
18
78
76.2
76 r6e 76T ¥ 75°3
- 75.1 16 15.8
7 i 15.3
72 778 77 e 14.8
7 =fli="\/ulnerable 14 13.8
633 693 #l 65.3
68 Vulnerable priority —+—general
12 ==\ ulnerable
56 === \fu|nerable priority Vulnerable priority
consideringtraffic flow
64 7 =i/ INerable priority

T T
10%increase of traffic
volume

20%increase of traffic
volume

Currenttraffic volume

HAM 74'!
= E

(ad b5) H&X} X|HAIZE }(sec/ped)
(Fig b) Analysis result of pedestrian delay

time(sec/person)

considering traffic flow
10

20% increase of traffic
volume

10% increase of traffic
volume

Currenttraffic volume

(a8 6) Ed&T 2 ZAilkm/h)
(Fig 6) Analysis result of vehicle travel speed(km/h)
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(Table 9) Analysis result of vehicle travel

time(km/h)
Traffic Current | 10% increase |20% increase
traffic of traffic of traffic
volume
volume volume volume
Time | general 110.9 161.8 191.1
tabled |Vulnerable| 127.1 171.1 203.4
Vulnerable priority | 113.8 164.5 196.7
Vulnerable priority
considering traffic | 92.9 100.5 1732
flow

203.4
196.7
191.1

——Vulnerable
120 +

Vulnerable priority

100.5 =i=\iulnerable priority
considering traffic flow

S0

Currenttraffic volume 10%increase of traffic 20%increase of traffic
volume volume

ag 7> sgAZE M Aokkm/h)
(Fig 7) Analysis result of vehicle travel
time(km/h)
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