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Study on Time-of-day Operation of Pedestrian Signal Based on Residual Pedestrians
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ABSTRACT

As pedestrian deaths account for a high proportion of traffic accident deaths in Korea, interest
in pedestrian safety is growing. In particular, it is necessary to develop various pedestrian-centered
traffic signal operation techniques to improve the pedestrian environment at signal intersections.
Therefore, in this study, a method for time-of-day operating a pedestrian signal based on residual
pedestrians was studied. To this end, the pedestrian signal operation technique in response to the
pedestrian demand, which is operated by extending the pedestrian signal time only during the time
when the pedestrian demand and the number of remaining pedestrians increase, was applied to the
field. The difference in safety according to the application of the new pedestrian signal operation
technique was statistically analyzed. As a result of the analysis, the residual pedestrian rate decreased
by 20% (3.3 people) before application and 8% (1.4 people) after application, and the residual
pedestrian rate in the crosswalk at the time of red signal decreased by 12% (1.9 people), And it was
analyzed that the position of the residual pedestrian decreased by 3.3m from 5.2m before application
to 1.9m after application.
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1) 2ol i

FElvete] 20209 % WEARTL APEAF = 3,081 000, o] FollA BaA ApgAE = 1,938 02 A
APEAE o] oF 354%F ARGt Ak 53], By AAGAL 5 oA T T APGA U} 514 OR B
FAp ALAL 7] ¢F 525%F AASL ATk G T ALA FE GAS] AHEY, JPRE 9 Aa
7} 33790l Byt HEEA] BE dolol B TR E W AR £ 2378 (217%)SE £ HES At
A|3}al 9l Th(Korean National Police Agency, 2022).

FElvEbs H2 W BARL AR = AR Zol7PE w7 BA BxE AT & 20189
A717] 3t ZRAEE FYPSFUA BAFA SO FEoE TuF¢d T = .
A FEHA 2 A B ¢4 nFAAR AY, 24§ wEtd A A3}, wEetd 23 g
e AR ARAY tFEe] FHHY St

ol 4, m7te] wEMH AAo] By aFeA FACE NHEFA whA AFASAAE BPA; T4
o= g dedge] A7 HAT olddl tigstr] 918t 2020 BEA M= TG EE BaL 7]1‘ 7
A AT £9,(Korean National Police Agency, 2019)S %3l TaE4l&r] Ax|-&
National Police Agency, 2022)2 7§13t on, REFAE 93 HPAs 4 A
stFatth AT SHE RPEE0Tms)E w9l B oo nE Ty F
WEARY] FHARE RS o AT A ITERE U 2hFsk e Bt o] At 9l
WEAAL APl =EHI T dRtERd A EPAE AT NS FELFTFAA AT FARE
T2 AARAA J(M]mstry of Land, Infrastructure and Transport, 2021)°] W2} FUYHPH vgd AEF, 7]
HH, FEIG A A2 5 YA AdE AAVF $AHA, A sl i B F4le] fAA L mm g
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o NBAAZE FAEIL o} B+ art F7lehe ARtel] AMAs A JdiRs Y 2HRdhe B3 B
o] WA= A ] of7] Ha ok weba A B wet ASF] 9 AAgre] AR EHE 1F
F a8 A ZA A (traffic responsive control, TRC) A4 Ko wpel ASAIZke] AAH = BHaFad-$
21 & A Al (pedestrian responsive control, PRO)Z ] sj2{thq] W37} Fasith &, B3 M- A ot
Bz FAo] A5y 7ol tik A7F Bad Aot

3) o1 =23

B AT st 7P wol st e AEuatzoA 712 AF T4 aErads A%
AANA B F4o] BYFan)s AzAA s} ek AMsE Ae FHoR A o) H54&
2Ads7] fdll, & A7 Fus A4S A FPEE Y Reka e Bt B2 Al AEA
rwFAlEr] AX-&9-#e] JFHE, (Korean National Police Agency, 2022)0 <A gH E3JAZE M| Wil A
LFEYPAL] YA E 7Nte s BPAFS Aetar, BPA B JFFERYPATE A AZdols duk ZPA
7}(10111/5)03 Fohe AFEY 79 A BYLs +F7He T nAE AAE ‘;‘< AT A

Fote BgA H43s S o2 ok w3 FFEY7|RE AE B LF7IHS

- Mza%oga ZUe AR AS st €9 440 i Bk A%E ANSDA ek

BT} PR o2 Q1) JTEE ) BAR B0 A P BARH AR A4
£ AERAR YURE )4F RS,

W& WARE AFLAIN AT BYNE A §L U3 AN BPre D HANE A BF
S gl RS A 2AL, BRYFRG FRBYA} A WS ALe) T ARBYA 9
A% 7Pistel AsHolEuo) 28 S or], HASe, ARUYA R ANF TP A B
BYNE A Go] BT £IH-HAH SRS vl FASGL AAHY AT FPARE AT AU, ¥
@ ol 1F D AT Avtele A4, dolElMol o] 2AT ABLYAT Holeol s A, HE R ¥
4, AR 5O FYHY

o

rg e

™,
kil

ind
-
e
HE

=l 1(Korean National Police Agency, 2022) A X}ZFA SA A E L u %

AR A, F7140], =4, A 2 HAZM@llred) A7HE AT AW, AFTAIZHS
AE e 9 &%, A 2 B wEE ol et GEkkith —’7‘4"]§/‘]7Jﬂ]°1(ﬁxed

signal control)?} 57521 T4 o] (actuated signal contro) N = =G4 Ad 7153 EA Aol=2 U3
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Az Aol Mol N2 t2A AAHH, Aojs= HA7F 51 wAE(isolated intersection){1A] &2 M=
2 A A Ee wAEA, AdFs A=" W $X3HE 9§ 2AFE(coordinated intersection)
o274 A7 EcH(Korean National Police Agency, 2022).

2) HHAIBAZHAE
ZZA oA HePg ruFAs Y] AX-&F-H2] JFH =, (Korean National Police Agency, 2022)2 H.3J4l
SAZE A “ﬂ*a‘ Equation 13} ¥ 111/\16P UTE FGRE] BPNSAIZHS B2 o] &7t HsHA
UEE wiFslof st BPar} Jdatet] FE3 ARbEe SGratojof ditt. JFAFlA = K1Y
2 Jif‘]ﬁ% SN A HEAIZ e 7 sl 54 e QlEf o] At }—T}TQ’% THAA BES
gk wfHefof gtk ek WA E] glom, 20201 1249 THGEE BYLE T]FE JjA AT 8, (Korean
National Police Agency, 2019)S F3ll, =4 5 AEUAE g HPEE 7|ES vl HPE==
Bazte] SbA-S 1HEY 10msE 285, ofHo|RE T, kIR E T § wEgAE A BPNE
<94 0.8m/so A 0.7m/s2 HPETE A E3l= A Z 43} Th(Korea National Police Agency, 2022).

T:TS+ Tf:t+L/V1 ......................................................................................................... D

where, T = pedestrian green time(s)
Ts= green fixed time(s)
T¢ = green flashing time(s)
t = initial entry time(s)
L = crossing distance(m)
V,= walking speed(m/s)

2. HEXt SMO| MSHAH 71
A3 13 A TH(leading pedestrian interval, LPT)2 R 3P} AT &

s
YHES FYSe BYAY FUL FolsH e WEAE ¢ =
ol AYste AR FUBE/t BY BANA S22 o) B AEE 372 WA S B
=
FL'

<)
o=, ojnf AEALE wAR 7lsktx g T deo] wet Fadk AA AE AAHIY. 53] LPI= 7]
A 7Iehrx To7 A Aol 8 kel thit ARl o] AstEaL BaAtel B APt FF e
7b = W B A7 3 FFE st wEAALE A S Ak Ol LPIREE 33 ko] A
T HAANEE Faso] A AAVE SUFtERE TR 2IEE 1T +90] Basith
sjeloll Al LPl A& 3 29 AEl= @A f-evetel U}XW}XE Bz e ERse dEude

2 ukg AR 99718 wgsta e & 5 ok vis v 5 AL, MEZEA 2, LA, AE T
Ao A Yo 29 &7 IA ATHAAL, 24 =4 vtk MEet wARE 9FE LPIE 487t

waAE F5 59al e FAT 53], 785 A oF 238170 watRel LPIE =4 98t 3lom,
409 9 < 1976 HEE LPIE =3t on, 33d AFE EAH 0w Ffstr] AZenh E7
AZAAZE SFEIL e AR 10432 AR 23 By Abg 9 4 5 weArE 24 2o A
S 2 e THKorea National Police Agency, 2022).
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Kim et al.2019)E= AMZa X204 B3z}t 3ldt = wEALL A A, 25 ZHdA AA
Al AN eY Mol Aotk FA3IG T o]et ALY BIPA wFAL ZAE 9% LPI =Y9]
84 9 gdaEs AAG b Ak o] AT EERAL AFAL BA 24, @% ZAL, 183 VISSIM
< o] &3 AlEHlA B4, AERAME B34 LPI1Y BHEASs £4% b ¢ ZA A FA, 23,
A BPASALPD) FollA BaPzre] b Fro 7P EFo] e A5F3-S LPI)] Zog2 Ao,

AEHOIA B4 A3 LPI %92 FESAAL ZAE Qs AAE Z7H7IE AoZ eyt 37
T8 FEoAA AERA FHE 41.7%9 AE7F 5 LPI =Y 3 ASE A CH, LPI
+B A A5 BT AT AZE Afol= 5% ourt AHsta HFAIRE VIC 08 ©late] HEEE YO RE
AEs= Zlo] nighgsittal Aljbeta itk

Kim et al.2020)2 ¥R &3] Ad 2 22 9@ ¢34 &2 &H RS o2 Lr1e AAANTES
AEsHE ATE FYSIHTE o] AFolA LPI AAAIZS v REHIA 52, $34 422 EEHIoH,
HEEH3H 2 $3d gduze] =34 Soe nREHR A 9 10.68km/holA 9.25kmhE
143km/h 24, $3A 9 A= 24.12km/holl A 21.62km/hE 2.50km/h ZAEE A0 2 EAET BPAT
uke-o NRFHRI A A 1992%0H 949%F 52.35% MA, $3)He] A= 21.86%4 1091% =
50.09% 7HA=o] A BPAs &9 A B As AurEe] /M 37t A vehd Ao g A5

2) 23l HAAIZHEAHXIAS MAIZH

A ZH(Lagging Pedestrian Interval)S TR E=7F Q& ASwatZo)A 34 e T-E Wk o]
ARl FRHA ARSI AAE & Y W FURE B AsTt AR A7k 2

AN gape AR <Fig. 1>04 BHe A3 o] 1A M-8, 5o #H3d3 FAE7} T8

A TAZE HARAE 53 T b, @ FDRE BN E JFAATA AARA AZL 58} FA

A Y= N5V 53 2 A #3A *‘C— —?—517\4 1}3-4 7‘]6337]' 1]7‘]74]'3:«] el = °]°17<]
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<Fig. 1> Concept of Lagging Pedestrian Interval
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SAG LAAE] FAUNTATE ToH o7 wARE st HIH e S
CEAR=A- _’5’\}31 Aol Eobd & YL BE WAR A7 F& 1efste] F8H3 At
3lejoF dttpekal A %o} Qlth(Korean National Police Agency, 2022).

Bang et al.(2011) EEEX}ﬂi AARRE E@ET G AFolA w&GAel HlEl] 3xE *F3AS A+
T3 H ApF 3] 7hs Agro]l & E o] Ao HAAAANDT FHAT F7IE AFAA L SIFATE B
33 2300/ Aol 52RE AA A At UeRgton, 72 Al 7B @GS AFAAE Hol: Ao

A5 ol BAA S AARRS AA 293 T Beate] JT g FTET L A AIST

W2 FunEE BgA7t B HHaEde] e Asaaze] HAE sk Zlo] Yukdolth, iz
%

FPEEE FdS 28 & A5 2AHE iﬁﬁx} 71 A 7ke] Zhasts A o] Q) AN, HA| 4 27}
wE 2 AA e 1ol mE ti71 e B &84 EAE Rk S Qv dRbA O R gzt e e
AAAG L o mE g B, WelH, Adrtel o] Rzt B2 A9, wEART) RN Ao, Btz
Jate] zpFel 3o EAVE e AY Foll AAehd aFzot), o9} o] ALY TR == Ak
WEow ks & ¢ Slo] By F ¥ Fdsfof sk EUSS Fola &L ARt R ‘13}03] 2
W FHs Ja5d F de Aol Atk HEol tAd d9RE ST A A EANIES Y F 3
= Aol o g gz I X7t AEE 87} 9IthKorea National Police Agency, 2022).

]_
An et al2020)& BAAA} BYFAYE WP T2 VR HA7)E AFolA B A, A4
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Police Agency, 2022).

Kang et al.(2019)2 7] TOD nFAS &9HA3 nwste 723l B3zt TA nF4ls EH9
T AT A BaztEe] Wil AFo] A AFe] A BPAt ZAATLo] 140% TELE TV &7
7 o, AAge BAXHCER fosta, B iy do| 7} 2.4m(SF 25%) HASHE AoE B35
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Aok BaA 19 A FE 0265mY<l oF 31%7F F7tste], AGRE thr)AS] thdF MHl2 SF(level
of service, LOS)°] LOS C ZFol|A] LOS B %02 /MAEE ZHE I AHLAS Ealo IQlstgo
o, ol @83 2yzals 9o et AAE S AL

5) ESIAIXIH|
Z IR E BHPAZLES BEAbdo g 2935}

=z]
5 54 Az R4} Belt ALE T FEUAT B
3

o rlo
Re)
B ot o

Han et al.2020)2 SQIE ST HYPAZAMAZE A4S 98 HP&E 715 7 AFolA Bzt 4
7] 71%0] & 15th percentile £% A7}, HA B £ 0.89m/s, =219 A9 0.85m/s, YHkelo] A9
1.00m/sZ A3 =919 A9 =RIBEFHo A= hd Fao] 7HE3ARE 1LomsE A 85 Ynt
AGelAe AFA Tl ole]& AR Ul By BEAAE AHEse B39 15th percentile E
YETE 0.7msZ BAEGEY, RETYA HEHE 08msET) 0.lm/s7} W& o2 20m TR E 7]
FOF 3-4%9 FUAZEe] Fasittal FAE T

Kim et al.2002) E¥A} 7F23c 5497 JAE EA0) Bg AFolA EXol 4 2 Btz g
ATE FYSAT AT A, <Table 1>9} Zo] HAEo] IPREE IO o JgrYz 71 g3
JarEe] Fo] Fop webA BPAZte] FTlskE AR UERHTH

<Table 1> Pedestrian Crossing Time according to Pedestrian Volume and Crosswalk Width

I pedestrian 10 20 30 40
4mx15m 16.97 sec. 16.83 sec. 21.01 sec. 21.34 sec.
6mx15m 14.26 sec. 16.31 sec. 19.63 sec. 23.92 sec.
8mx15m 13.49 sec. 1591 sec. 17.08 sec. 19.35 sec.
10mx15m 14.75 sec. 15.35 sec. 17.08 sec. 19.35 sec.
12mx15m 14.12 sec. 15.78 sec. 16.65 sec. 17.84 sec.

o

Jang et al.2013)= GPS ZHE &&

= Az JErRze] BPLs Aoa 7FERFE S (longitudinal
speed)= UEo| Z7}o wa} A &Aooz P

et AT dEhEE s, 0% S50 A9, UE F
7ol wek £} grasht o A% AAT Hagol EYR O ol padtA %m YA AFL o
Ehiv, Yt 2 0 VAR F7he SEgh] GFRTHE Fude] Fd FFE AT 24
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o) 3¢ AealT e Fol v ARE A77h BRsT Al FRL 1A F e Wl td 21
ol @77t Basttha BAsgc

4. ZEFEEXI0| st o7

Shim et al.2008)> K PA ST ZAHHEANG ] AZAHA #Ag AFolA 67 =A F117] AR A
3,658 tido2 bR Heato] g 2AME AAISH S H, <Table 2>9F Zo] AMAITA JdH T o}
AE BHA 0L WA= 15%4 BAE 207%2 ZAEJTE 832 E2AE BEA 36398 F 759
(20.7%)°] AANZA ZFE stHoH, JANTA JHR T do} = Frl &2 10%= YEFSLT

<Table 2> The number and ratio of pedestrians remaining on the crosswalk in case of a red signal.

len%:; of green flashing total crosswalking total — red signel
crosswalk(m) time(s) time(s) time(s) Pedestrian(p) pe(fi:erzrsltiql'l:l?(i) ratio(%)

1 183 7 19 26 246 42 17.1
2 219 7 22 29 180 15 83
3 36.7 6 48 54 202 3 15
4 24.7 7 25 32 154 13 84
5 15 6 20 26 587 78 133
6 15 6 20 26 223 33 14.8
7 15.8 7 16 23 806 51 6.3
8 19.8 7 20 27 370 25 6.8
9 144 7 15 22 178 7 39
10 30.3 4 28 32 363 75 20.7
11 16.3 7 17 24 349 25 7.2

total 3658 367 10.0

A AT AAE FHHEY, TS BPA}F AL o gl Bazte] Hol S o
A YAt FERE RYLE 7)FE R0 &9 9 RPN A e A7E Tl e
g PTG A 07mjso] BFEEE 2 8shs MARS GGl on, Bz Ho /jde A By
AZHA A&l gk 52 o, A AAl, ERHT S olFE dtH R HE 7o FejA 9
St e FAIZE Atk =@ A B AL 8 B AR T Sl %%"8}1 Ae By FA
o7 dAAHOR B
a7t 59 &%EBM# }o = Al?PdMl g Bzt ke @Hﬂ:}ﬂL olglg Zlog dddHTth
HZolle ARFAVES HHst FoIF RPN ¢ s $8sHA] Eohe BIAE flst] B
= BPNT AEAg AlzHel E%}EW oy, ditHo s waRrt opd gdg gl
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Hepd B dTelt 71Ee] maA F49 AT T AFRYI AGUE 2YAS 2
Ao Bedl B 27} ohd RaSash AFHYCE AT AR ko] AstEE ALt #
A4 AREAAY 9K B P E4S Restel RYUSAGE B SEA LIS 2FRY )i A
7 BRANE LY A 8ol Rk B Helg FAskuA ek

1. 90| Ho| o

< od

1) DR AZHE BHNS 297 Fo
AFRY7E ADNE RPUE 2G7IE S BEPAS Yulo] EAH ARTAZHASE 10mys)°]
A BN AL FNE A4S A URE ﬂwo}b naAe] sl AE geAel Bl

A0S BRAS AN 2Y7NOE HASAS BFRYAY £F JZE FROPOR FolA:
ARE TR AR 25 IAmE 7o U }aa@x}&} ot EAE a2
§ P59 BALE LomisE AP A) 70 Bolsh syolt

2) o7t

ASWAZ A ZHFEY 7]9 AR Begils —3:"'67]‘?5 ALE A% A7y B IA AR

& 4 ok A MAe JA AR FiRolth & AT Ay, BeFke] i R 5555 3
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<Fig. 2> Intersection and Signal Operational Status
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<Fig. 3> The results of Average Remaining Pedestrian Volume (in hour)
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<Table 3> Database scenario of signal operation time

Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5 remark
) _ 4 - —21m—>
Cycle Offset ‘—’ T e l L - D P
L —20m— v
05:00~08:00 18 25(3) 25(3) 20(3) 7 21(3) Existing
, 08:00~09:00 18 213) 203) 203) 12 213) | Proposed
ST‘;m‘“f 09:00~12:00 110 48 253) 2503) 203) 7 213) | Existing
12:00~16:00 28 213) 203) 200) 12 213) | Proposed
16:00~22:00 48 25(3) 25(3) 2003) 7 21(3) | Existing
05:00~08:00 21 23 27 - 28 Existing
) 08:00~09:00 21 23 32 - 32 Proposed
Pec;‘i’f:lrelan 09:00~12:00 - - 21 23 27 - 28 Existing
12:00~16:00 21 23 32 - 32 Proposed
16:00~22:00 21 23 27 - 28 Existing

3. B

1z

Hu

1) £
B ATl e A8, 8T BRRANLAHMNEA JUEE ) AFRAAATRYAR)H 25
B 917 loleo] B3 B4 AES $18] Kolmogorov-Smimov(KS) A& AASAT, ARA% B4

z

we] pgko] 0050)3h2 Eo| mAITo] AFLLE o T3 9l ATk LEhgh KSEA L BABIY BE

o] Bxghro] AREE Hlwste] Bxo HAfAS s WHOE pgkol 005 Btk A UERtok ﬂ—r
7HMdE APt mydo] AHEEE o] F Utk e ondth At A4 F 2R do] AfEE
w22 ot F e A £A4& 98 vIRsEA RS AASATE RS AAol7 BRo] 7“‘[_%
e TESkA] XS w) Abgete AACE, 7 BT WA wet T FRE EFET T 2ol
ME dBde 7HRITH, 955 735 &9 4 (Wilcoxon signed rank test)e F EF o] A2 FgolgtH,
wilcoxon rank sumtest, Mann - Whitney test F4-& AR&3TE £ AFodie Y3 IR s dHES
7RI Qo] €5 8 w9 AAS T 7 ADGY HEsEA 24 2SIt

B gl X ASAZE Hslo] e &A% A4S f8 PAA wEAlEg el ZE I VISSIMES A
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7vst7] 918l AHgEE ZE ot AL @ B o] A Uehe 24 HF08~09A)E EH*JQ
2 BT AFFS A, F YA HEsG o, AaolEHo]lx Wl wE AT AAE, HIEHE
7| E o] HalE E35lth. SSAM(Surrogate Safety Assessment Model)S FHWAOI A 7]tk o] bA 7}
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3 g AT A s A8t AAEEE S (crossing)d] 22 80% ooz AAsIY BEASHH,

1) ZREHZ Y HHXLO| x| H3}
<Table 4>°|A] E<Ql ]-E]- o] A

gol A8 A3t Fof Jo nAyFe] wishs P 1602 A Aol sk
o, 23(08~094)] A A8 A F JTHE HEAZ ] FQfshe HAAR Qlsf 7R YA G o]
=7 Yehue 4% i&it} AN B9 AREYAL(FHANEA FOARE f IFEP AP AR YA )
= A8 4 20%33%), 48 F 8%(14%) 22 AT A

JHRE f FFshe AFERYAE] 12%((1.9
B) Aaste AR Ueyth FREHA A= 8 A 52 % 19mE 33m F4sheE AL
2 Uesth REPA aso] A4 YEe ARtdE 2?(1445/\]) HE& A 26%(5.1%)14 28 F
7%(1.4%8) 2.2 19%(3.79) Zastdom zRadgate] izl g ezt #4 deves Aide &%
(15~161) A& A 62moll4 AL T 1.8mE 4.4m(70%) H4dte

<Table 4> The Average Remaining Pedestrian Volume & location

Before After Before - After

time total remain | ratio | location | total | remain | ratio | location | remain | ratio |location | ratio
® @ (%) (m) ®) ® (%) (m) ® (%) (m) (%)
08~09 20.0 5.0 25% 5.7 19.0 22 12% 1.9 2.8 13% 38 66%
12~13 120 1.3 11% 2.5 11.0 0.7 6% 1.2 0.6 4% 14 54%
13~14 13.0 2.6 20% 4.8 14.0 1.3 9% 2.3 1.3 11% 2.6 53%
14~15 19.0 5.1 26% 6.7 19.0 14 7% 22 3.7 19% 4.5 67%
15~16 16.0 2.6 16% 6.2 19.0 1.2 6% 1.8 14 9% 44 70%
average 16.0 33 20% 52 16.0 1.4 8% 1.9 1.9 12% 33 62%
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<Fig. 4> The Average Remaining Pedestrian Volume & location
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2 EHe iﬁﬁ/ﬂi A A, Foll gk £4L <Fig. 5>9+ 7L°l ”Alé}%t} B4 o ARk
wagFo] A Yt 27 3 F(08~094))
o U wAZ AFAAE, gy B4 2 ASEHS @Alo}ﬁiﬁ} 4 JJr A8 A A
Z/t) oA A& F 4121 AAET} 3.072/W (7.45%) S7Feith ASHEE g713dy A4S &
9.22mel A & F 1025m= 713 E 1.03m (10.05%) S7FtRom GEH2= 7138 de 28 A 3543m

oA HE & 37.5m= 7] E 2.01m (5.6%) S7F SFATE SSAM Tl FHWAOIA 7t =249 4
T HA BN z2 O o 2 A uAnFAEY el By AFEAIHo] AFE ZP S F VISSIM 59 1l
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Phase 1 | Phase 2 | Phase 3 | Phase 4 | Phase 5 | remark
Time offset ‘—‘ T L ng L 74% > o
i mo|
. " cam v
Signal 18 25(3) 25(3) 20(3) 7 213 Casel
Before
Pedestrian - 21 23 27 - 28
Signal 18 21Q3) 24(3) 20(3) 12 213) Case2
After
Pedestrian - 21 23 32 - 28
vehicle Q-LEN(m)
M | Do | oS o
(sec/vehicle) WEST SOUTH 9
Before 38.14 C 9.22 35.43 25
After 41.21 C 10.25 37.53 25
Ratio(%) +3.07 - +1.03 +2.1
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Bz g0l A yeEhde AMdE 25 14~154) AHE A 26%G.19)AH A8 F 7%(14%8)0=
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HE AIZEOE RAIZE Ao tidh AREPAEFH AN EA JHRE U FFRYAF
Bzt 9 ZFEA2 A= AFEEE BEA] 7] Wi HEF 43E 55 &9 249 uex
< AASAT B AT <Table 5> 2o] 48 2 HRRPAE FH-2 0.1889¢]H, 1§
%}aiotﬂ g A FHREPA 91X 9] Ht-2 520001,
722599tk <Table 6> Y& B35 #44 43
4 THAFED A et 9o} fogt £ESE )
At} <Table 7>9} o] ZHREPAE 9 HPzt] A= 2 &E(sig) 00022 72

ZFRYPAE HFL 0084402 H 0.1045 7
& T AFEYA XY HTS 18808 HH 3
FRYAET HFR Y] 2] o] &9 %M
AE NS YR

RS 409 re

FE 0055T A BT mekA AEAIZE STt mE FRYHE 9 Bt X DA FAF
o2 Ao|7} e ALE YETh
<Table 5> Technical Statistical Analysis
paired Mean N Std. Deviation Min Max
remaining Before evaluation .1889 125 09984 .00 0.47
pedestrian After evaluation 0844 125 05937 .00 0.38
remaining Before evaluation 5.2000 125 2.18130 .00 8.00
location After evaluation 1.8800 125 98045 .00 3.00
<Table 6> Wilcoxon signed rank test
N Mean Rank Sum of Ranks
Negative Ranks 109° 60.52 6597.00
remaining Positive Ranks 6 12.17 73.00
location - .
(after-before) Ties 10
Total 125
Negative Ranks 99¢ 63.90 6326.50
femaining Positive Ranks 17° 27.03 459.50
pedestrian - -
(after-before) Ties 9
Total 125
<Table 7> Test Statistics
remaining pedestrian (after-before) remaining location (after-before)
Z -8.085° 9.145
Asymp. Sig (2-tailed) .000 000
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