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actuated control
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(27 5-2] 23g4e AvEle 1(ER) Hde
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AAE S Al e 20004)E 83 AlEHolA
B4 An A G4 AL [F 5-6]7 Zo] 20.85F0fA 22.73%=

[ 5-6] AT A 2= Ho A AAT

B8 Am) | AR LOS e
T8
o 97 | A
% | A9 | 8% | | BR | W | g0 |
Lo AA E 11.68 | 12.17 | 20.85 | 22.73 B B +0.49 | +1.88

off
o '
b o

Lo

o

(¢

1 35 72 LA =R LA 2= Ao d A 2l gtolw Wat

T+ [3 5-713 Zo] 44.14km/hollA] 42.49km/hZ2 1.65km/h(3.7%)
!
AX

oy
P>

[® 5-7) B uAAE BY&E

EP<45 (km/h)
T2
@3 A THZ
e 45.83 44.53 ~1.30
ek 5138 41.49 38.35 -2.14
o 44.14 42.49 -1.65
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SR 7H(sec)
T2
A3 74 ST
e 89.51 92.13 +2.62
At 51 56.88 59.97 +3.09
Bt 73.20 76.05 +2.85

Ha Bo7| 7S [F 5-9]19F Zo] 64.58%0|A 43.13x= 21.45%= 4
Aol et 33.2% 71 Al A=A, ok=El AlEdold Atz QI B
FA7IAZE dlel" o] 2EE metshr] flste] [7 5-9]19F Zo] 24 dHlolH
€ AAE32 a2 nst shlem dAgE i) A4-ert BrARte] A

[ 5-9] Zof2AA=E] Ha Bt 7] Azt

S = HH(Z) (%) (%) BEHAE

a 64.58 0.04 118.58 41.06

WA 43.13 0.00 105.59 36.90
47 -21.45

32) A 9 I¥'(box—and-whisker plot, box—and-whisker diagram) E+ A Z18'(box plot,
boxplot)& 424 24m2S BPsH= Tmolt), o] I nt J1EsH] e Atm IfRE o]gsly
a9 Ao| opzh, 22 RE Aol BARI 57HA] 49F € 71 It o] off 5717 QoF
A Hg=gk, AR, AAEA(Q), ABAEA(Q), HHge 47+ Holot s|AEIH
= o2 o] of27lQl Aol g g1t 4=dotA VR 4 Qi
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b ot AAAE [ 5-1017F Zo] 16,5114 16.31%& 0.2%(1.2%)

7] & (m) A A A ZHZ) LOS i
T

Azt A Azt A | @ | AAA | DA | AAAZE
FEAAE 4.67 3.32 5.40 4.55 A A -1.35 -0.85
THAAE 7.76 7.52 16.96 | 16.61 B B -0.24 -0.35

T IARAE 10.90 11.70 | 20.74 | 22.12 B B +0.80 +1.38

Aol aA 15.10 14.64 | 22.95 21.97 B B -0.46 -0.98

Bt 9.61 9.30 16.51 16.31 B B -0.31 -0.20
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T2 A B ESEEE [ 5-11]13 Zo] 37.33km /hof|A 37.65km/h=E
0.32km/h(0.86%) A= Slch.

(& 5-11] %t B Ed5E

&1 (km/h)
i 7HA
T2 .
HA | H4b | Z B HF | H4 | F EE AT
B | Az | AW | SR | BR | Ha | AW | Gn
el 40.20 | 28.91 | 55.29 | 5.49 | 39.42 | 25.31 | 55.18 | 5.37 -0.78

2l 313y 34.46 | 24.58 | 51.54 | 5.75 | 35.89 | 24.13 | 54.20 | 6.55 1.43

Bt 37.33 37.65 0.32

7t Bt Ap
2.29%(0.12%) ZrA35k9ich

ot
off
o2
>
N
N,
Mo

[E 5-12]9F o] 233.42%0)A4 231.13%=2

5P A7k (sec)
T2
g 74 ST
Al 209.99 214.14 +4.15
21=F 5}y 256.84 248.12 -8.72
e 233.42 231.13 -2.29

71N (3 5-13]13F Zo] 82.63%0lA 48.20%= 34.43% 7
1.66%7t HA= Qe ob&®, 7 wa=d BHPzted ASAS

Ao 24
duelE g T AL 2010l UF Bt Bx REEE B A4
sksiek.
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(% 5-13] B2 28 FFo7| Az

TH B Hgo 2| of BEWEA

A% 53.83 2.28 147.11 57.60

FEAAY 7R 15.40 2.28 45.62 18.14
S -38.43

A% 128.28 122.59 133.97 8.05

THAA 74 84.46 77.82 91.10 9.39
AT -43.82

A% 65.79 1.49 125.32 34.18

LA TARA A 44.75 0.26 117.82 34.31
S -21.04

A% 82.63 42.12 135.47 33.28

AA B+ A4 48.20 26.78 84.85 20.61
SHF -34.43

o2 AlEd ol Az Qs BFHIIAZ dlojge] BRE melsty] ¢
stol [29 5-10], [19 5-21], [2% 5-12]¢F Zo] A dlolHE A4
1S} SEA
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N 32 0L
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AutE] e 2(74)e] et HA] Case 32 3, 48X *%F Foll H37
CALLe] AA=E Jal 7] F=5 F 3dAEIIAD7E 78 94 BE=E
FA oIl Iy AedA A dEtelshrlel ofzle Hol At s
HASHA eAE " AR VISR, WEoE Aetete] A 9 B2
P7te] wEsEe Huid dEsH she Wder Asixs Aol dirz el
mjzolch, whehA] HE AFoA AR 3EA(HFAADTE 7P HA o= Al
wee 2004 fJoe 3@AN(EFPAADE 184 th=oll veA she Aluzle
of et Algdleldx: £4s Bt

A Ay 3 A B E RS 37.33km/hell A 37.43km/hE 0.1km/
h(0.26%) S71otAal zh WA=l He Jodi7| A2 [ 5-14]9F Zo]
82.63x°04 68.82x=2 13.81% Aot 16.71%7t 7HAE NS AlveE]L
2004 Hlsl 20.62%(59.8%)7F Q5|8 Z7lste Fro =4 BT7|AZE X
A% ZHAAL Adale 2004)7F A &3t o 22 Aoz mgHEc

[(# 5-14] WARE B BRAINDAEA oL 38A BE A)
72 B 24 2 BEHA
= 53.83 2.28 147.11 57.60
T A 48.46 17.02 80.83 23.19
SHY -5.37
== 128.28 122.59 133.97 8.05
AHAAE A 120.65 116.21 125.08 6.27
ks -7.63
ks 65.79 1.49 125.32 34.18
Eof| A 2 WA 37.34 0.02 97.76 31.91
cks -28.45
=l 82.63 42.12 135.47 33.28
A Bt A 68.82 26.78 84.85 20.61
SHY -13.81
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2 P-value(f9&E)7l 95% AlFEFZF(a=0.05, F=H3)AA
0.101302 EBXZF37t FAHCR fooix] ¢k Zoz yehgdtt, uahA
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ABSTRACT

A Study on Actuated Signal Control Strategy with
Minimized Waiting Time for Crossing

Choi, Bong—Soo
Major in Real Estate

Dept. of Economics & Real Estate
The Graduate School

Hansung University

he key to this study is to derive a pedestrian—friendly response
signal control strategy by analyzing the effect of the pedestrian—first
response signal algorithm to minimize waiting time for crossing in the

response signal section, which is a vehicle—oriented signal operation.

No one can deny that cars are the ones that have revolutionized
transportation. Therefore, cars have always been at the center of road
traffic, and vehicles have always been prioritized in efforts to solve the
problem of road traffic congestion. Due to this trend of traffic policy,
cars were always given priority over pedestrians on the road, and the
convenience and consideration of pedestrians were relatively insufficient.

In addition, cars cause human and material damage in the event of an

accident due to human transportation or driver carelessness, and there is
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a limit to road expansion, which always causes traffic congestion, which
is becoming more serious day by day. In order to solve this problem, the
vehicle communication improvement policy has always been prioritized
over pedestrians, and the inconvenience of pedestrians is increasing due to
the lack of interest in pedestrians, who are vulnerable to traffic on the
road. Fortunately, the recent trend of global traffic policy is changing the
paradigm of traffic policy with policies that prioritize not only the

smooth flow of vehicles but also the flow and safety of pedestrians.

However, most traffic signals are still designed around vehicles, so the
concept of pedestrian—centered design considering waiting time for
crossing has not been actively applied.

The national road response signal construction project to improve the
traffic speed led by vehicles is expanded and installed nationwide every
year. However, this is focused on reducing vehicle delays led by
pedestrians. In particular, pedestrians can receive a walking signal only by
pressing the pedestrian operation signal button, and pedestrian detection
by the recently introduced radar can also receive a walking signal only
when the pedestrian is in the detection area.

In addition, most national road sections apply interlocking control, so
even if it is detected, it can receive a signal at the time before the
pedestrian signal, but if it is detected at the time of walking or the next
time, it can increase the waiting time to receive the pedestrian signal,
which causes inconvenience or stress, and pedestrians are exposed to
traffic accidents by jaywalking. Therefore, reducing the waiting time for
crossing is very important not only for the safety of pedestrians but also
for the overall service level of pedestrians.

Existing studies on the wvalidity and effectiveness of national road

sensitive signals mainly focused on improving the traffic speed of vehicles,
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and studies on pedestrian—friendly sensitive signal algorithms to reduce
the convenience, inconvenience, and stress of pedestrians who are
vulnerable to traffic were not active.

In this study, six intersections of the response signal section in
Seocheon-ro, Icheon—si were selected to investigate the waiting time for
crossing before and after the application of the response signal, and
whether pedestrians are stressed by the waiting time for crossing through
a satisfaction survey. The average waiting time for crossing increased by
11% in the morning, 37% in the non-peak, and 47% in the afternoon
after the application of the sensitive signal. According to the survey
results, 62.1% of the respondents said that the waiting time for crossing
was longer after the installation of the pedestrian operation signal, and
78% of them were stressed due to this.

Therefore, to improve this, a control strategy was presented through a
pedestrian—friendly pedestrian priority signal algorithm that reflects
pedestrian convenience within the range of minimizing vehicle delays, and
MOE (delay time, average traffic speed, etc.) and waiting time for
crossing were compared and analyzed through simulation using a
microscopic decision model, VISIM. As a result of analyzing the
pedestrian priority response signal algorithm, the average vehicle delay
time in the section decreased by 0.2 seconds (1.2%), the average traffic
speed in the section decreased by 0.32 km/h (0.86%), and the average
traffic time in the section decreased by 2.29 seconds (0.12%). On the
other hand, the average waiting time for crossing at the four intersections
decreased by 34.43 seconds, significantly improving by 41.66%.

While previous studies on sensitive signals have been insufficient to
reduce waiting time for crossing considering pedestrian aspects, this study
suggests a strategy to control sensitive signals to minimize waiting time

for crossing by deriving quantitative evaluation results from a pedestrian
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perspective. In addition, it is judged that the results of this study can be
applied to intersections or interlocking sections that have road geometry,
vehicle traffic, and pedestrian traffic similar to the analysis target site. In
addition, wusing the pedestrian—first response signal operation plan is
expected to help ease pedestrian stress by reducing waiting time for
crossing, and it is expected to improve pedestrian safety, convenience, and
traffic. In addition, it is expected that it can be used as an alternative to
the operation of pedestrian—friendly response signals in the future
left—turn response signal construction project.

Finally, the results presented in this study are considered to be
applicable in the response signal section if the value of minimizing
waiting time for crossing is superior to the vehicle-centered value in the

response signal section despite some limitations of the study.
[(Key words) Reft—turn actuated signal, Waiting time for crossing,

Pedestrian stress, Pedestrian Push—Button, Pedestrian priority actuated

signal
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