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ABSTRACT

The government aims to commercialize Level 4 autonomous buses and shuttles by 2025, expanding
the demonstration of Level 3 autonomous buses on urban streets, where various factors affecting the
driving conditions raise safety concerns. This study used actual driving data from autonomous buses
in Pangyo to identify the disengagement locations and analyzed the static and dynamic road environment
factors. The results showed that the disengagement of autonomous buses frequently occurs near
intersections and bus stops, with those at the bus stops due primarily to operational procedures requiring
driver intervention. Excluding these, the analysis identified crosswalks and driveways as static factors,
whereas fog and rain are dynamic factors affecting disengagements. Based on these findings,
recommendations were proposed to minimize disengagements, aiming to improve the operational safety
of autonomous buses in Korea and address upcoming challenges.
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AEFPAEA ABEHAF= AEFHE 83 4F AH2E 45T 7 U=
= 7Yz dA7A A= 174 A9 F 367 AT7F AAF o A&
(Ministry of Land, Infrastructure and Transport Press Release, 2024). ©]oll wie} Zuje] 2 A-&FYA-52} Al
A FAAE Level 3 ASFH7E AFo] s P glom, 53] 202510 ST (Level 4)
H2AE SAE FEE Oy W2 FEH Y Level 3 A&FYAE =¢40] gixo] dFuEAANA A&
FPAFe FE3tE A% AFol AFHoE IYPH 1 gk
AH-&53) 3144 %4 9 (0DD, Operational Design Domain)& AH&F3PA| 28] 2Hs 7153 &2 (3,

9], 71 B 71eE Aok 20E 239 H9E AYsta JdoH, AsFPAFL ol2lg oDD WA F
&% E]2==(DDT, Dynamic Driving Task)E 53 SUXFE 427119 ZA2E AAs &3 5 LA
St U9 R oWIEE A|slar AA3A tl-5-3H= OEDR(Object and Event Detection and Response) 7]%52
T FTHKim, 2022). Level 3 AH&FH7)ee vlmA-52HE 53| (SAE)O A Aoste ‘x5 AHsslh gz

= 34 Sel7l 2o
Aoz = Yot

I

Y l-ﬂ

i

ODD el A} 7125 02 A&Fa A 2Ho] OBDRE SaaAst o713 2 4ol BAT AS 29 5
A AEFBA2NN AN AoiAS ABSE 50| Atk Aol AP LA} 222 55
A HEsAL 4458 ODDE o] gshe Ao BT 5 gov of Y TF, 7|4 B e 29l
oz Q) AFHE 9T 2ol © ol FEHA e A9 Azl ool ARAY WX 2 24

o] A%t o= Aloj@ Hgko] @ ¥ Th(Electronics and Telecommunications Research Institute, 2021).

AA Level 3 7|&9] AF5S FE EAF S2A JPH 1 lon, B33 &4 842 A&Fq o IF
< A= TR T 8900 F s AojH Heke] FH Alo] Hi 9thHyun et al, 2022). °|E 23|,
AEFHAF AFo] S weh AEFRAEFY gl i £AVE ALHOE A7|HIL gloH
AT YA s 23S flal Alojd Mol YIS A= 81S Fotd B ot ok B AT Al
ol o] Q7= U A3l Ao 1F, 7S TG E2HH 8102 QA% AojA HEe FA
o2 NS Fstua g

71 «l TS G AR ko] F2 AgdoldS 7Rtz JPHo| ghov, AT ALFPA

o] AFd Hold F3e] Z7HUA o F BEF ATE F7hSA Atk T} tRRe] ATE 584
U ElU AE Jre] AeFRAEE o s A 49l Bl YFHof glo] A8 Wik A
otk A&FA/E] EUL YFLE PRH SHHABE 834 Felo] 4eFAAGma ohlet Y
W2 Bele A8FYAFL YL AT/ Baste] B AT ohe} 7AYot wEYY S 5
4 Q9% 37 wHF FHAA F4o) Rad AYoln
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Aold A B8 AYPAT= F2 ALFPAF Aojd AFAEFIRE Al 43 2 dedS By
& = 234008 A= lﬂ%gf—ﬁ o3 2t

Yun et al.2018)2 E21F9] 38491 44, A7, & BHNA n= AExYol AFATE T &

SFPA RIME BP0, A&F Y A2Ee 7|&F A, FH 87 Q] A9} =9 2E
9 A0 25 59 4%, 9 4%, AT 7 BE AAGAT] S 2450 AEFYPRE I
Aol Fo H¥eez Yehgt

Park et al.2020)02 3 Al &#olH & &-83t] wFFAHLOS D, E, HF} 787234 8
& AT 2 )0l AEFHAFA] Ao 45& AZE} b 8L Alzhel w1 A= dEE
02 ZA vk me] okAEl Al7bol| 593 YL = Ao Z UERITH

Hyun et al.(2022)2 7 A&FPA52 AHEPAFAA 318 AA &3 dolElE 7|We = A&+
Fre A Al BAsAth T8 dNo2E O AP FAT AAUA(Cut in), T AAF] o
A2 A, FAF @, BHFAAL Bzt ey 54 o2 Yehgor 53] WAtz At
AQde] WA B Aoz Vet

Kim(2024)2 4t A&FP 253 A& ATl Ao AR F3 Ho|HE &85t DBSCAN T3 &
g T8 Ao g ohE 77hE =E5ta, Aojd M ohd Fkd viohE 77k 42018 v &
“a%ﬂ«¥ﬁ@4—ﬂﬂiﬂ°%f?ﬁ S8 A7 7 g 73 FGEET) 379 73 FgREr)
QY T A Alo]A Zgke] RIMSHA HAs= 202 YETh

Kim et al.(2023)& 4% A+ %ﬂ%ﬂﬂ%%ﬂ1?%H¢@%ﬂ%%@ﬂ¥%ﬂﬂHEM%ii%
DAREEA 7S 83t AoA 18 oh AH S &30, AT kel F&Fe v = A
A FHH 821S BAEAT B4 A, IhRE A5E, wAR, AAAER, TAAR, Fo| AW, F
FEY7E ALFY kAo FFE P A Q0o E et

Lee et al.(2023)> A&} ZAIR o AT = Q= APFIES =
sk, A AZAE W A3 3 A9 S277 54T AP 8ls B watE F2
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ARZHAFIANA AeFYRE A7 AT WA o AA e AA 14, =2 A, Z)skr2A EA47F
F9 %ﬂ © &2 e

Woo et al.(2023)2 72| ZLjo} DMV
T2 3HH LPHEAYIS T3 At

=
T3 AHEA, HA3

N

Fed A BaAelA 329 Alx A7) %
Zro S A= B2 $4H 245 EEF9Gh dHE
X l l- 05]

def A 73, Az Fel e 44

> o>

U £ AL 3R 2, 1F Tgdt) A7

Aol Aold ABALFYRE 2 BHSE A7E F2 FUsig 2o oY
ATE £87 % U AE e ASFAAEE DY dof UFD AES THE VYA FoHe
WAE AR, F2 AT EL B2 2 AERHALE Bo| 4Aol 22 aclel FHe F BAS &
Wate] Z) ot LEAR 2e 5 ERBHA] UF BAL TEF dgolth AeTUMA
o Aol F7hgol ek B4 BoIA AT 0] ST EEH AL 9 TheF AES 1
Hoba, 7R MBS 2o B4 SRIHAE TYD FFAA BAo] Basith w9, 48T
Parge] AolP AF ThE AHS AZSET BASHE AT JiF 0T Il FUYRE B8}
A&FYAF AolY AT WA HES ol ool BT AHLS AN Bast Yt

webd, B ATNAE BaolH £ F 0fF M2 Feho] ASFYRF BEIGH 29 FY do|
BE BEst] Aold A thE AW A8t AT A B P BH S2PPLAL BHFOEN
Aol WRol B VAL BRBARNG T2 0B Hasal] A AN FRE AL A B

. A&Fy Aejd A% b A3 74
1. HOIEl $2 X 24 HlO[E(l A

1) Hlo|5] &

2 dAFAME Bu AEFPA-EA} /‘]‘ﬂu‘—cg Ao A = A HEFGH 2(PanTA-G)'2F HHE Level 3
A&FY 2o g AT HolHE A o] AEFAM 2 Hlo|H(Radar), o] THLidar), 7HH| 2k
(Camera) 5 TH3 AA S 1%011 T iyé AAEH VX 71&S 58 AEHAHRE o} 235l Q)
o AEFYH 2 B4 FALL 59kmE FAES] AW EE HIR FHE, LA =606 2, Ha
2 ERUSE 5 AUEES F—ﬁ’: sal glom, kA d«] AZFE B4 2742128 A E ATk Y Ha =
o i FRtoll= VtEWH HAAEAETE AXEH Qo A&FIHAE T A2 H3)H 43]9) 93
A 2318 38 F 639 3AE 5, 3ol Q3R ¥ Ao 2 H9S AZE o] &3k

A& 20 A3 dolHe IS BldlolH Z9 E(https://www.bigdata-geo.kr) S E3l 20231 d 7€
FE 109714 oF 471319 HolHE St & vlolE & 59kme] A& =4S oF 14503]
3 dolHolH, o] 12 B9 E 7|58 HEGH 29| 7| ERbAHAA] HolHE AFAH R, AR, A&
FREY L & et Yok FEGH 29 =AM £F HHE <Table 1>3 2T
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<Table 1> Operation Information of PanTA-G
Classification Information Autonomous Driving Route
Operation Time 7:30~19:30
No. of Station 7 Station
Route Length 5.9km
Autonomous Driving Level Level 3
Sensor 2 Radar, 5 Lidar, 5 Camera
(&) Bus Bay O
. L. (&) Bus Bay X ’
Frequency / day 24 Times (30-min intervals) 1

2) 24 Hlo[EM dY
B AFolA e AEFYH 29 Alojd HE IF 29 #4454 H A-EFEH 2 AFY HolHE Hl"
o2 Ao A3 i HE =504 skHtt o2 Y& FL HEE EA 9 A7 S5 95, AR,
AEFAEATE EUSE AZE dOEAS FHAU, AE AL Akd IR B AAE AW
o

[}

g AHgstRlon, AT S T Aojd A S Uehls Ag= 88 o] Z;2olA “17

& FEFY, e ALFVL s, A2FPNN FEFAOR A AHE-DS Aold A4S B
|

o2 Bosa Ag AR HolHy % zza90).

w3 B4 Q919 VS @ wEARS 1EEy] 8 tlolE S JAaEE AnEE TR
7174 ARE 718 T 2 %“‘3O}O](www.weatheri.co.kr)% 58 FEsM o, Fu AT A Yl AL,
Y, g 7daZ24 volEE &este] dwel RS 248G ddotoldA AFas 1A
3 BRE 9o T8 23S BY0E, TE U 5YL EYOE Aol AA RS B
2, B9, 0, A o AR Helsgnh viE 1 SRR A A R 2IT 2 A
UZao) 1N B F4Ee vgoR AR TRANT, e F2 A s} 24 104
ojxe] TjHE AAFE EE(Cho, 2003), 31T 252 2 07HE] 27 10A7kA19] HolE|E M TlolH=E
Bolshelth. A B4 HolE AT A 7138 D AR AR e 24 EQIE HolHE <Fig

1>, <Fig. 2> YeRJ ATk

latitude longitude speed  autonmyfletl ymd  ocedt

3 2740808 127.0862 o 1 20220717

2 2740808 127.0862 o 1 20220717
1

3 3740688 127.0862
3 3740688 127.0862
3 3740688 127.0862
3 3740686 127.0862
3 3740686 127.0862
3 3740688 127.0862
3 3740688 127.0852
3 3740888 127.0852
3 3740888 127.0852

M
707:29 AM
20230717 7:07:31 AM
20230717 7:07:32 AM
20230717 7:07:33 AM

3
H

o
o
o
o
o
o
o
0
0
0
0
0
0
0
0
0
0
0
0

3 3740688 127.0862 001005 120220717 7:07:39 AM

2 3740689 1270862 00804 12020717 7:07:40 AM

2 2740880 1270862 03216 120020717 7:07:41 AM
1

<Fig. 1> Dataset segmented by hourly basis weather  <Fig. 2> Data for KDE & Hot Spot Analysis Using ArcGIS
conditions Pro

312 PUIFTSYUR|=E7 237, M52(2024H 10¥)



Level 3 A2 F#HA AFH HO|HE 233 MOlH HE I8 20 4

2. AEFY HojA e oie X 24

B AT e FaoA &3 FQ AEFAH 2] Aojd A ot S AH5H] 93] ArcGIS Pros
ALg-5le] A @ =34 (KDE, Kemel Density Estimation) 2 323k £-4](Hot Spot Analysis;Getis-Ord Gi*)= =

A2 =2 oA B Wl Rot A3 £4 & fdMe =& 25 w HolHE 235ty

o] Szt 2
PATh 71 AT E FE A JYEFE T8t agt A4S Festg o, AgFgarare] Ao
A .S =
B28= Zlo] RS THCho et al, 2018). =3, 2|28 &gt A9 Fuo AT w4 ags
3
Sl
H

1‘
Og(;,"
e

st wAlo] B e o] A Z QL AlojH g E}%‘ 1H& %6} tﬂ Wﬂlﬂ Utk wehA, B
T= ITS 7 EHRAHANA AFstes ATEEEEH
ko] kgt B4 Tt
= S8, 7174748 9 A Alojd Ag 3 ZRIE HolE S AREF=EH A HolHE
ArcGIS Pro®ll E2]9} Project 7]5S AME3t HFAE YAAAL AHLE FAFAE UgTTe T4 Az
Al % 32 EPSG:5179-Korea 2000/Unified CS©]th. KDEO| A& Collect Events 7] %2 &-83}o] Ao]d #3}
ZIE dloJElol| 7}EXE F3l3 Kemel Density 75 53l Aojd HE bt - Azsletdtt o
HA oA Create Buffers 7]%5S 53] =2 & 3ol BufferS AA3}l1 o] = KDEo| &-&3}e] Alo]d A3 Ay
IRNET}L AR EE AREAN AASFEES ST

Stk B4 Ao s B2 JI0 Aol [ ERIE HloJHE 3] A EE HIE £
o AEFAH 2 HolE Y F3 Frle 12 B E, 12 W TP Yot & 5 JOEE £5 1
olHE &gt AEFAM 2T Hit FIAE AASla olF VELR EE JIE EFSAT
(Kim et al, 2023). FHu o] AEFPIMAE 12T F FHAY7} 6.6/mC| 2, TmE 7|F22 El
Faetgon AeFFH27F Fh8E 5.9kme] BAES oF 850709 HAE BESigith £
715 &8sl Aol A T ZAE fo] %*Ea‘ kil Spatial Join 715S B3l 74 =
H Alojd Ag B ERIE dloJEl & A 2% 4 & B8l Alod A% ot AHE =&
Stagk B4 A FHEA AEE uiARSEE by o R (ALY Y, dAZ, 9AE AFo
Hi gon B Ao Aol & ALHQ FFY WItE v ? AT A E AHEst &4 8t

.

401'
>°l'
&i
r-{u:

i)

58
2

>~
-

A Zi7)

& A7l = KDEE &83t] 714748 9 ARIEE Alojd A ohd A S AlZststdnh 0}%‘
(07~09A1), R(13~15A]), AHE17~194]) AIZFNEE @ okslo] <Fig. 3>0 AAISFGoH, B Ho] Xg4

Aold Hg B N7t £S5 Uepith Y3 71 2 HolA AtiEE 249 Ad, ob ZM
AN EEZ Aol E tgda 2ol AHT T2oAM, @ AZtdolls AUZ 2o A Alojd Hgo] #b

2)

_

AI

F DAY BE 71 2304 Alojd Ado] watzy M2 {A F2lA HAEA TS FAb
& S st o, ‘—E—ﬁl Y goly v o ol Ao Hg oh o] B ol vl ¢ |
< ool 24 Exdte AoE Uehgth oleld ARE nigo R ASFYM 2 FA R Aojd g
ot

W ARE shoke] R AP wAE SN,
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=i o = =3 =
Morning
\ \ \
i3] |
07 08 07 08 07 08 07 08
% 1 1
Afternoon e N Lt s R
\ \ \
| it it il -
13 14 13 14 13 14
= = = — —~
Evening = N s
\ \ \ \
17 18 17 18 17 18
Clear Cloudy Rainy Foggy

<Fig. 3> KDE Results by Weather Condition

Stagt B4 53 71448 D AEE N 90%, 95%, 9% Stadhe =EE 9k ey g3
71734480l AlZttho A= HolE ZIES =71 Ao, Aol HE A A47) 13)¢ AAE AT 99%
=7 } UERRT ol EEF sta3te AP ASIAZE  Jonz B AFolA

2l

FAHOE v 57 F4 7H AHETHES

o2 AR 7)333E Aod H% ﬂr‘i%r AHL <Fig. 4> JERHITE 7133 E BE
Az o] Aol A i A& S8t YERAI o Bhe d 1683, 58 & 1423, W) 7 & 313,
H Q= 9 1453 F 486329 Ao % il A o] E&H AT = 24 07A15E 104] o]d 9] Azt

Ao T2 714 270 vl3) Aojd g B}%} Xl?@l F7F AR AA E2H U 7]
Z

H, ‘—% EE} 6‘7147%»} Hl 2= goll Aojd AE o A A

3 ot A 7re] HHF AT E 2AE Ay g v
450.6m= LFER} 71 AFAF o] U222 Aol A
B 0 7191 B AL} BolA o AT A0l Aol WASE AT ek

rﬂ rﬂL *

Clear Cloudy Foggy Rainy

<Fig. 4> Hot Spot Analysis Results by Weather Condition
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1) 3 3! 3 =20l 74

2 ATE 55 Aojd A% thd AMA BH 9 54 2R 8RIES 2ASE Aojd HA3 9
8208 B3] g8 AATFolA 88 E2AH QNS Faste B AT A4 g 54 =234 82
< Aotk 43 EREAHRRN0RE B2 V|5 rRe B2 U wEHAEE 58 xFsdon, 54
TRIH80 2= oA 1S 7S wEdEs st

B A7 383 A 2 T2 22372908 <Table 259 AA3] UL A =237 290
AN BA A2E TAXNE, FAEA, FAFEA, AANEA, 25T, AFGREE AFSE yehe 9458 Hae
2 Ao waz, IEJAZ, HEA (AL, HFIARZHA), THEUY, H2AFLLS 5
£ Uehdll= B33 e14HE) ¥52 AT 54 S22 8219 7T a3 E BT MR
A ste] BAol g-gatict

<Table 2> Static and Dynamic Road Environment Factors

Classification Road Environment Factors Set of Variables
Mainline Lanes numerical
Intersection categorical
Road Geometry
Turn Pocket numerical
Driveway categorical
Road Markings(arrow marking) categorical
Road Markings(lane drop) categorical
Static Road Warning Si numerical
Environment Factors g Igns
Traffic Si Regulatory Signs numerical
Traffic Control Devices & gt 8
Guide Signs numerical
Traffic Signal numerical
Crosswalk numerical
Median categorical
Other Bus Stop categorical
Smooth categorical
Traffic Condition Delayed categorical
Congested categorical
D ic R
.ynamlc oad Clear categorical
Environment Factors
. Cloudy categorical
Weather Condition -
Foggy categorical
Rainy categorical

K
>
rr
ok
[>
S
M
1%
o

it

oo =2E Aojd A o AHE oz 7 AH o Alojd Mg A
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Wl A st B4 oA AR
A7) W Zoll, AH&FPH 29 £& o] 9} A 15A BAE UTIC) ol A xﬂ%a} WEATA
s < ZARI T EA R EE BAEUTIO)Y wEisd e 7# EEL:

S Q= 50km/h o), AMERE 25km/h o)A, H (= 30~50km/h, AHE
30km/h HI5FE, AW EE (Skm/h PIRHE &3t AlFstal glow, o] 7&s Fa 6}
AM A 2 38 £55 53 28NS ZARINOL 2ERE B 44

3} A} A= <Fig 5>, <Fig. 6>°l AASIH oW 7]&5AE <Table 3>3 2t}

<Fig. 5> Investigation of Static Road Environment <Fig. 6> Investigation Results of Road Environment Factors
Factors Using Road View

<Table 3> Descriptive statistics of Static and Dynamic Road Environment Factors

Classification Variable Unit Min Max Mean S.D.
D\fapfizif:t P“’l;;‘:;ﬁgis‘;g/:;;ﬁ:gous % 192 2333 6.59 3703

Mainline lanes integer 2 4 3.05 0.754

Intersection 0,1 0 1 0.46 0.499

Turn Pocket integer 0 3 0.61 0.577

Driveway 0,1 0 1 0.09 0.293

Road Markings(arrow marking) 0,1 0 1 0.59 0.493

Road Markings(lane drop) 0,1 0 1 0.01 0.078

méﬁﬁzm Warning Signs integer 0 1 0.14 0.347
Regulatory Signs integer 0 5 1.06 0.923

Guide Signs integer 0 5 0.90 0.901

Traffic Signal integer 0 2 1.10 0.853

Crosswalk integer 0 2 0.82 0.869

Median 0,1 0 1 0.62 0.485

Bus Stop 0,1 0 1 0.58 0.494

316 PUITSYUR|=FT 237, M52(2024H 10¥)
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Classification Variable Unit Min Max Mean S.D.
Smooth 0,1 0 1 0.35 0.476
Traffic
Condition Delayed 0,1 0 1 0.35 0.477
Congested 0,1 0 1 0.27 0.443
Clear 0,1 0 1 0.38 0.487
‘Weather ClOlldy 0,1 0 1 0.29 0.455
Condition Foggy 0,1 0 1 0.06 0.245
Rainy 0,1 0 1 0.30 0.458
2. AN 2MZ2 g85t MojH ME Jeeel EA
1) 24 4y
B AFoAE A E2F 486319 AlojH Ag bl A4 2AE AH 9 54 =23 0E 7]
o g2 A& 2] Aojd A wX = FIFE £418H7] 913 IBM SPSS Statistic 255 AHE-3t] o
HALNS FPAAE BFIAARAL F o) ol¥e SPAFTE BEAFe] v JFL WS 5
A 7Hog, 4 AARACEE AA, A, 5P FF, SHHT ol deddAel ¢l
ojof gith B AFoA = o3 AAxAS FFA o, AEFAN ] &3 5Tt 7134 2 Az
WEE get 593 7Ieo 2 E457] 98 Alod HE B A5 238 A5E Ve E UFE F 1005
Tt 13 &3 F Alojd HF 2 g5 Y FH =

A
Iz
%}
i}

o
ofy
[
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<Table 4> Multiple Regression Analysis Results(Variable for Bus Stop Included)

Unstandardized Standardized
Coefficients Coefficients t p-value VIF
B SE. B
Constant 1.501 0.155 9.658 0.000"
Mainline lanes -0.032 0.040 -0.048 0815 0415 1.966
Intersection 0.016 0.079 0.015 0.196 0.845 3.437
Tum Pocket -0.072 0.049 -0.082 -1.473 0.142 1.739
Driveway 0.035 0.083 0.020 0421 0.674 1.305
Road Markings(arrow marking) -0.006 0.056 -0.006 -0.110 0912 1.669
Road Markings(lane drop) -0.110 0.281 -0.017 -0.390 0.697 1.072
Warning Signs -0.018 0.111 -0.012 0.158 0.874 3271
Regulatory Signs 0.028 0.036 0.051 0.782 0.435 2.380
Guide Signs 0.013 0.033 0.023 0.399 0.690 1.903
Traffic Signal 0.034 0.052 0.057 0.659 0.510 4.290
Median 0.031 0.058 0.029 0.527 0.598 1.756
Bus Stop 0210 0.050 0.206 4226 0.000" 1.335
Traffic Delayed 0.066 0.059 0.063 1.131 0.259 1.733
Condition Congested 0.144 0.076 0.126 1.896 0.059" 2.493
Cloudy 20013 0.055 -0.012 0245 0.807 1.361
ggﬂiﬁ Foggy -0.064 0.093 0,031 -0.680 0.497** 1152
Rainy 0.400 0.056 0.362 7.161 0.000 1.440
R?=0.171, Adj-R?=0.141 F=5.669, p<0.001, DW=1.856
"p<0.1, “p<0.05
Reference group: 1) Weather Condition - Clear 2) Traffic Condition - Smooth
A 1A Alold Ae A A as63te] HlolEl & M2l AN 2W1HE AL 2053
tolHE &8s F71 B4 e A3, BP0 AHYR) S 423%E 27] 4 ARG A o] &4
Uebgtom A4 E284 8¢l Follie IATEE Fof IASUEY A7 Alojd HE dA FES STt
A7l F2 29102 tehgth JBRES} e AT A2 Qe AL BE Aol AH 2
A HES BF 66%2 UERL, JUuEE F2 4P FE0| 2 wAR Aol A AeF
v FE IAZUYRG /P 5 AZE AR wet o]2jdk 8RlE0] Alojd Hs U gE] TS
HX e 202 IRIFHNT 54 T2 8% F 71432 vl v 23 W 7 go] Aojd Ag A
gl dFE HA = AR YUeigth W, nEdEe 27 B4 Aaoe gy Ao A% 2 FE
of FAALE o3t FEFS WA A §okom oje HAHFA Ad AE Qe FFHo] AT HAoR
he}E ik
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<Table 5> Multiple Regression Analysis Results(Variable for Bus Stop Excluded)

Unstandardized Standardized
Coefficients Coefficients t p-value VIF
B SE. B
Constant 1.280 0.173 7410 0.000™
Mainline lanes 0.003 0.042 0.005 0.070 0.944 1.736
Intersection 0.054 0.090 0.054 0.604 0.547 2.622
Tum Pocket 0.024 0.050 -0.031 -0.470 0.639 1.403
Driveway 0.147 0.088 0.110 1.668 0.097* 1.408
Road Markings(arrow marking) -0.112 0.075 -0.112 -1.500 0.135 1.797
Road Markings(lane drop) -0.220 0.235 -0.055 -0.935 0.351 1.128
Warning Signs 0.003 0.116 0.002 0.027 0.978 2.044
Regulatory Signs 0.045 0.039 0.097 1.156 0.249 2.288
Guide Signs -0.021 0.031 0.047 0.654 0.514 1.698
Traffic Signal -0.002 0.068 -0.003 -0.027 0.978 3.831
Crosswalk 0.127 0.071 0.213 1.791 0.075" 4.570
Median(raised) 0.080 0.077 0.083 1.034 0.302 2,073
Traffic Delayed 0.024 0.075 0.025 0.322 0.748 1.961
Condition Congested 0.040 0.089 0.038 0.452 0.652 2.284
Cloudy 0.062 0.075 -0.058 -0.821 0413 1.600
Cvzzzgzrn Foggy 0.353 0.130 0.166 2707 0.007" 1221
Rainy 0.568 0.070 0.576 8.080 0.000™ 1.647

R®=0.423, Adj-R?=0.371 F=8.080, p<0.001, DW=1.867

"p<0.1, “p<0.05
Reference group: 1) Weather Condition - Clear 2) Traffic Condition - Smooth

V.2 &

B AT B ALFAAER AR EBATAN 4 FU A48Tz AFY HolHE Hgow
Aold A% thi AW A8, AF AMelA] A % $A S2@Pae BAFo2 AojA A
Bo JFL AL 8UEL EEHAA AT oF A3 129 Ao AF BA ATEL 1L,
Az HolElE 714493 A EE FE5Y KDESH St AL B4 Aold AE o AHe ®
Fatgon, 53 MARRY L WAE B2l Aold Ado] AT WS AL AUsA =59 A
oA A% ThE AelH A L 54 ERBFAL 2T GFANEAS B Aold A J
2 AL 0le SESGT B4 A3 94 49 FoAE MARE EAV Acld HE B HE
of folula GFS MO o) A9 kA $HAE Y LA YO AT AN FHHY
o). ololl weh WagRAY HelHE ASSA Fh BAe AWse] Yense] 5o AEYe) EA)
7 Aol A% WA FEol YT PIAE AL AT 54 a0zt el Aol A Ay
5ol 3¢ AL Ao Urkhth 53, QWi Hlsh o] Aok AdsH 1Y Aol Aol
gho] WINISA AT o] Seldeh W, WEARE 27] B4 Al At wEol FAE Fo] A
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