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ABSTRACT

For bus drivers’ safe driving, a policy that analyzes the causes of the drivers’ traffic accidents
and then assists their safe driving is required. Therefore, the Ministry of Land, Infrastructure and
Transport set up its plan to gradually expand the equipping of commercial vehicles with FCWS
(Forward Collision Warning System) and LDWS(Lane Departure Warning System), from the
driver-supporting ADAS(Advanced Driver Assistance Systems). However, there is not much basic
research on the analysis of bus drivers’ traffic accidents in Korea. As such, the time is appropriate
to research what is the most necessary ADAS for bus drivers going forward to prevent bus accidents.
The purpose of this research is to analyze how serious the accidents were in the different bus routes
and whether the accidents were repetitive, and to give recommendations on how to support ADAS
for buses, as an improvement. A model of ordered logit was used to analyze how serious the
accidents were and as a result, vehicle to pedestrian accidents which directly affected individuals were
statistically significant in all of the models, and violations of regulations, such as speeding, traffic
signal violation and violation of safeguards for passengers, were indicated in common in several
models. Therefore, the pedestrian-sensor system and automatic emergency control device for
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pedestrian should be installed to reduce bus accidents directly affecting persons in the future, and
education for drivers and ADAS are to be offered to reduce the violations of regulations.

Key words : Advanced driver assistance systems, Bus driver, Accident severity, Violation of
regulations
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F AEFIHNEL VY HFuTTE FAME W2 4TS g ZloE AE Qo EH?JJ—O'T‘
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TENFEE 2017 7€ AMEE A E5F PANA e d¥ow SHAE BHEse HY £HAA
YA 2~Ell(Adas : Advanced driver assistance systems) % %W %E74 14X (FCW : Forward Collision Warning),
X} o] &b 4 14X (LDW : Lane Departure Warning)®] 2] F-thaH-S strjgicta g3tk olo] A7) solx=
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1. ADAS(Advanced Driver Assistance Systems)X9| & HM=5

G SAAA LA 262 A7) bdsta W3] 231 & JEF A Y3 £74H 22 ADAS(Advanced
Driver Assistance Systems)Zt1. &% T} Jeong et al.(2010)2 -+ AR =
A% 52 gAEE 2R3k JPEE Ao R FAS T, AR AL B WE 2XE H
OS2 LS FEskr] A% v AsAk A 2=5e) dAT]eolet Fosith He SR YA 2~H
& FUAE 2004 FE] S ARkl 201019 K] 831817 Al AR THChoi, 2018).

A FHAA YA 2= 7S A (Active Safety)™} 2]/ (Automated Driving) 2.2 et} Aok &7
AA DA 2" AEstE FA o wel gfstA ML ¢ o, olF A Xt Fgsksty] flE)
A ARG 7IA T A Q158 nholof 3kt M| A4 2} 71A| =(Global NCAP:Global New Car Assessment
Program)= Y= =2 %59HA = (NHTSA:National Highway Traffic Safety Administration)®} 55 2] 241213
7FAZ(EURO NCAP)Z} thizdolth, Zbmo] EAste ARG EE v5d 59 $U2FHE F835=
geo] eyl = KNCAP(Korean New Car Assessment Program)©] U

P FHA TR A= HALAAA LA 2E HrpeS Adsta Aesigro s Azt A= 7]<
ANe] Zhol=eijls AASHA, AHsAt SHHES FEAA TR wEehdS Aslr] Al T AE
} ek 7} 7]1& 703 (Korea Transportation Safety Authority, 2009-2016), 375 +3d3toH, 1 &< #
AP} AFARMAE T TERLSE wEkdA A dFsiath g 85 HH AR YA
g 717)e AThk #3HS <Table 1>3 2t} 20131 d 24 o 27 14 %] (Lane Departure Warning: 533 3=
2AZE A gxgt= FHASHA Hojus AS FHANA Aashs X)), AWEE74 18R (Forward
Collision Warning: 73 5%l 224 katete] FE& 3|FetAY ¢3lst7] Y3l LA A ARE F7] 9
Sk AR 7} TAFARMAEHIIAY o S FAHEELSH), O Ao AT FHAG o]F 201739 AEH
A A D42 (Lane Keeping Assist: T Z¢] 22 W& FHEF B2l AX]), HdA-5457*](Autonomous
Emergency Braking: 7% & AW 5E 43S A8 T55 d3lstAY 39T HH o2 AFAE 1 B
AA) T M9 HG SHAAA LA z="o] A=} HJk ol vl I W2 HG SHAA LA =H AP
E£oE A 8, AA 27] §Y olFE v =gl IPHIL e AA o] THChoi, 2018).

N

[> ot

<Table 1> Policy of ADAS

ADAS Year Policy
FCW(Forward Collision Warning) 2013
LDW(Lane Departure Warning) 2013
BSD(Blind Spot Detection) 2017
ACC(Adaptive Cruise Control) 2017
ISA(Intelligent Speed Assist) 2017 KNCAP
RCTA(Rear Cross Traffic Assist) 2017
ASLD(Adjustable Speed Limitation Alert) 2017
LKAS(Lane Keeping Assist System) 2017
AEBS(Advanced Emergency Braking System) 2017

Min(2017), Status and Future Issues of Development of Autonomous Car, Kama web journal, vol. 343.

16 BTSSR =27 183, M12(2019H 22)
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<Table 2> List of Variables

Classification Variable N Mean, VIF
or Ratio
Depefndent Severity level Poss}ble mjury =1, Sight .H{Jury=2, 2,293 - -
variable Serious injury=3, Fatal injury=4
T . Vehicle to vehicle (Yes=1 or No=0)* 1,286 | 56.08% | 3.037
acycpi(eiezt Vehicle to pedestrian (Yes=1 or No=0)* 180| 7.85% | 1.301
Vehicle to others (Reference Group) 827| 36.07% | 4917
Violation of speed (Yes=1 or No=0)* 7| 031%| 1.062
Violati Median encroachment (Yes=1 or No=0)* 50| 2.18% | 1.409
1? at;“’n Violation of safety distance (Yes=1 or No=0)* 317] 13.82%| 2.980
of the
A _ .
traffic rules Violation of safeguards for passengers (Yes=1 or No=0) 859| 37.46% | 3.033
Violation of traffic signal (Yes=1 or No=0)* 617 | 2691% | 4.111
Violation of course change (Reference Group) 443 | 19.32% | 4.071
. Age (age) 2,293 51.64| 1.201
Driver age -
Older driver(Up to 65=1 or No=0) 81| 353%| 1218
Spring (Yes=1 or No=0)* 574 | 25.03% | 1474
Summer (Yes=1 or No=0)* 541| 23.59% | 1.453
Weather
Fall (Yes=1 or No=0)* 612| 26.69% | 1.004
Winter (Reference Group) 566 | 24.68% | 1.469
AM-Peak 07:00~09:00 (Yes=1 or No=0)* 254 | 11.08% | 1.060
Time of PM-Peak 18:00~20:00 (Yes=1 or No=0)* 310| 13.52% | 1.056
occurrence | Non-Peak 05:00~07:00, 09:00~18:00, 20:00~22:00 (Yes=1 or No=0)* 1,551 67.64% | 1.007
Night 22:00~05:00 (Yes=1 or No=0)* 178 | 7.76% | 1.054
Site of Gyeonggi province (Yes=1 or No=0)* 1,921 83.78% | 1.053
e o Seoul (Yes=1 or No=0)* 338] 1474% | 1.085
Independent | occurrence
variable Incheon (Reference Group) 34| 148%| 1.039
Day Day of the week (Week=1 or Weekend=0)* 1,828 | 79.72% | 1.007
Express bus (Yes=1 or No=0)* 53| 231%| 1.078
Intercity bus (Yes=1 or No=0)* 264 | 11.51% | 3.537
Type of Bus -
Intracity bus (Yes=1 or No=0)* 78| 3.40% | 1.965
Local bus (Reference Group) 1,898 | 82.77% | 1.137
Urban (Yes=1 or No=0)* 2270 | 99.00% | 1.027
Type of Route Rural (Yes=1 or No=0)* 4| 0.17%| 1.012
Public/Quasi-public management (Reference Group) 19| 083%| 1097
T ¢ Full-sized bus (Yes=1 or No=0)* 1,697 | 74.01% | 1.124
v}éllaljcli)e Mid/Small bus (Yes=1 or No=0)* 345| 1505% | 1.141
low floor bus (Reference Group) 251| 1095% | 1.165
Type of fuel CNG (CNG=1 or Diesel=0)* 1,578 | 68.82% | 1.044
Repetitive i, . L NP
Accident Repetitive accident (Up to 2 accident=1 or 1 accident=0) L179| 51.42% | 1.041
Commercial/ . . . . .
Reserve Commercial vehicle (Commercial vehicle=1 or Reserve vehicle=0)* 2232 | 97.34% | 1.004
Number of .
Number of routes (Number/Vehicle) 2,293 1.06 | 1.084
routes
Adas target Gyeonggi province adas target (Yes=1 or No=0)* 278 | 12.12% | 4.105
Number of Number of bus in company (veh) 2,293 | 286.37| 2279
bus Number of bus in city (veh) 2,293 | 679.04 | 2237

* : Means of dummy variables indicate ratio of ‘yes=1’.
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1. 8A & HAREYE ALDMZE B2Y

AN EAA LFstI Y HAFH LS I 1EERE 5L o] &3t FIFHF, & o)At A-Eo 2H
TR EE AP, Z‘Jr**tﬁé s o] &3l AdelA S EE A Y, T AR 2 2SS o) &
3l AlollA == AW R ﬂi‘—% 4 9tk 20178 A71% ADAS 23 tiaatEe A4y 2
HMY MR, AP gl JH 4 2,395tH(2018'A 1€ 719 F 2,187tH(91.32%)° §-2< 7Tk
kA uh, Bt AAALZAS 2,29 3744 82.7%(1,89870)7} ¥t~ AlnA4E, vt~ Alavt 4w
o] T Qith whehA %Oﬁﬂii B oolel duty wao) Hu AR YA AT AX 9t wFAL A
Weto]l Algdt AAoth B ATE HaRES A, 9T, A, 449, gutgos FR3te &
& AANBE o, B A= <Table 3>P+ 2t WA, 1A AALE o E AL E ¥l
I, AR FE] AiARY, Htslnl 5] SE9iul FYAIH, A VFE R, $AS T hx
A S99l 259 bH S} zﬁﬂﬂ‘”v} =3 o Hﬂé A}m_—% tH*Jgi A %

o e,

FAFYY HAALE YO BYS BAY A% ALKFSE AAY, USR] FRA
B0 $AS A% REA AWEsTt AdHdt AWHNY HANTLE BYoR BYS BAY 3
o, ALY el ATAY, BN FHe) SESM 0 AT, el Be/eln] FRe| g7}
AT PO Z AHY WANILE IOR RHE BHT A, AnFBRE] AAG, BT
HHEE] S70S 9% SHHEASIN WAL AWNSE AT BE A3014 AdE Wi BE o

¥ ARYES ATYREL & e 2aRgEd, W17 %wa} LS A ABAS 41857 )

oF 40%FE T, AT A 2 Aeh7IERAbae) vls) A
.= AR LA 7 2 ) A UL SEA e 2
WA A AAILE olol F5ol 14 ek, el HASAAE Rl B FIE A2
Age eRaloksinl, A LAAAAA LY F el mYA AFAFAEEA] AR Ao § 27
AU BAAAT L 9T AL BAg Bast Yok

T;
>_

A B Qi aold AR WSS A ue, Ay W Agsas M Wt iy A
GEUEH, o) WAL $Fe Fe Wislwe] AnAZEd B FFE NP BolF 5 Ut
T AN 5 ek $A SR 9 ABAWASE ALY AZET FolAs 2O Yehow, 1 A
S oEd 2 e M2 SAAE BE 2 A5AdA AT SasAZ0 Biel 9 a
Atk ofu, £2o Ao A% LWL PolATh Hw AA 8 F4 A7k glo] 71 AZEL £o]
A48 % QT o WaeHRe ABIM, A& FES 5 9ov Aol 44T wE BANES ¥
U & Qe Fa 2ol B 5 I webd WagHA 2R el $AHeR Basitn BuEn,
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Ao SAAAAN 2 F ASPEEATEA ] HAE FeShe Wk ASE AT Bar) Yo w=R
ZFYAPYFE ATAGET} FolAE Aow BARA, LA FPNAE 99 TA BY fH,
o0, $A27] Fol 9 F Atk webd wael AZolBHRAN, AZHAAAGN ] FHE o
s8] FYHAHOL AT ALE olPalok Bk PO AFAL} 2 vlae A9 6lgA 2 A
g tulsh HRAANE FE3| FRSHE o] FAS VO A 1 AAAYE FuHA 2L £BL Arh
B, ol FATOE olold 4 glom s7o AHL AW 4 ATk wWebH AWFEALAA ] A E
Ea) WALHATE AP 2 GAAYE /AT Bask Ao

B71% ADAS PHUIAF AP W2 A% 2FolA A WFE AT, NG
of SR, ABIMADASE AR AAES} Bl e oz BAHYT o AR Sola
o Aol AH LYHE WAGHANE w7} A7) W] MALHAT} LY2AZ BFo] 23

RETNE

<Table 3> Accident Severity Models of Type of Bus

Classification All Express bus | Intercity bus | Intracity bus | Local bus
Coefficient -0.924 -2.654 1.093 -1.405 -0.811
Severity=1, Possible injury Std. error 0.098 0.597 1.259 0.328 0.112
P-value 0.000 0.000 0.385 0.000 0.000
Coefficient 2.178 1.234 4.063 1.551 2.294
Threshold Severity=2, Slight injury Std. error 0.114 0.356 1.281 0.340 0.132
P-value 0.000 0.001 0.002 0.000 0.000
Coefficient 6.319 5.179 8.336 - 6.436
Severity=3, Serious injury Std. error 0.238 1.266 1.423 - 0.264
P-value 0.000 0.000 0.000 - 0.000
Coefficient 0.771 3.207 1.512 1.795 0.675
Type of | Vehicle o g "o | 0162 1.774 0.620 0.978 0.173
accident pedestrian
P-value 0.000 0.071 0.015 0.066 0.000
Coefficient 3.493 - 3.148 - 2.934
Violation of g " oror | 0.862 - 1.446 - 1.184
speed
P-value 0.000 - 0.029 - 0.013
Coefficient 1.601 3.207 - - 1.646
Explanatory Median Std. emor | 0298 1774 - - 0325
variables Violati ¢ encroachment
1olation o P-value 0.000 0071 - - 0.000
the traffic
rules Violad ] Coefficient 1.219 - - - 1.339
1oaton OF 1 gy ermor | 0.153 - ; - 0.176
safety distance
P-value 0.000 - - - 0.000
Violation of Coefficient 1.722 2.163 - 1.374 1.842
safeguards for Std. error 0.127 1.122 - 0.548 0.144
passengers P-value 0.000 0.054 - 0.012 0.000
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Classification All Express bus | Intercity bus | Intracity bus | Local bus
Coefficient 2.038 - 1.018 - 2.182
Violation of light | Std. error 0.138 - 0.298 - 0.158
P-value 0.000 - 0.001 - 0.000
. ol Coefficient - - 3.051 - -
C(’g:“s:rrvcela/ Coizﬁzz‘a Std. error - - 1271 - -
P-value - - 0.016 - -
Log likelihood 171.676 14.501 14.355 15.991 156.566
Chi-square 324.553 11.549 10.560 9.717 269.002
s 0.210 0.201 0.268 0.600 0.197
p-value 0.000 0.009 0.022 0.008 0.000

AN DA 22937 F 51.42%(1,1797)7F A 3ol J= A Alndgoltt 3 Y A

%
A=k webd WA
=

o] WHE A A Y 34 AAE 29, BAIE sH7A At A Aog 2
2] AR S B HHEALLE Fol7] 9% Wehs vl FaU) Qlth WHEARLL of Bl ALTAZE
2¥E B4 A3 <Table 4>9F 2tk WHEALLY} ofd W 29] AATAZLE B} wHEALTQ] M 29] A}
IANE BFoA ALLFH T AR W5, HpdwdEe] 590 S-S 93 kA 9)u 2
2588 |7 FEH R AHEJTE B SHEATRF A P W] SR, HARE
o] APH(AY fFTt FUHH SR AU EH AT AR oA AYE HFEES BT FHY
FBBAE A, AHFE 90% FEo BF fosts AoE EAFHAG

HHEALY o Bl Fobd AW v &S AR Y, MHEALYE obd WaE 1.89%(2171/1,1147]), REEARIL
W2 246%2970/1,1797) 2 UERs T whebA AFn A o] Qe Al tisiAe S504, $A27], B
el o2 A3 FFAHA g A E B FYsfokst, ol& Ashr] HdlAe AAaE el e
SAAES WO 3 XA WSS FIHH R AAFAY, SHALAA 2 G 2P oD 1A <]
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<Table 4> Accident Severity Models of Repetitive Accident

e Non Repetitive | Repetitive Accident
Classification Al Accident (1p accident) (UI; 0 2 accident)
Coefficient -0.924 -1.404 -1.379
Severity=1, Possible injury Std. error 0.098 0.114 0.119
P-value 0.000 0.000 0.000
Coefficient 2.178 1.528 1.698
Threshold Severity=2, Slight injury Std. error 0.114 0.116 0.125
P-value 0.000 0.000 0.000
Coefficient 6.319 5.700 5.845
Severity=3, Serious injury Std. error 0.238 0.314 0.327
P-value 0.000 0.000 0.000

22 QPIRTSYI=2T| 183, M12(2019H 22)




Non Repetitive | Repetitive Accident

Classification Al Accident (1 accident) | (Up to 2 accident)

Coefficient 0.771 1.037 0.505

Type of Vehicle to Std. error 0.162 0229 0234

accident pedestrian

P-value 0.000 0.000 0.031

Coefficient 3.493 2514 3.538

Violation of speed | Std. error 0.862 0.984 1.685

P-value 0.000 0.011 0.036

. Coefficient 1.601 - 1.524

encﬁzgﬁem Std. error 0.298 - 0.380

P-value 0.000 - 0.000

ol o ¢ | Violation of sat Coefficient 1.219 - -
P-value 0.000 - -

Violation of Coefficient 1.722 1.095 1.224

safeguards for Std. error 0.127 0.147 0.147

passengers P-value 0.000 0.000 0.000

Coefficient 2.038 1.438 1.461

Violation of light| Std. error 0.138 0.162 0.166

P-value 0.000 0.000 0.000

Coefficient - - 0.467

Type of route | Intercity bus Std. error - - 0.206
P-value - - 0.023
Log likelihood 171.676 245.309 129.709
Chi-square 324.553 146.949 124.595

a 0.210 0.279 0.131

p-value 0.000 0.000 0.000
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<Table 5> Comparison of Models

Models All Type of bus Repetitive accident
Intercity Intracity . Up to
Explanatory variables All Express bus bus bus Local bus | 1 accident 2 accident
Typf of Vehicle to Pedestrian + + + + + + +
accident
Violation of Speed + + + + +
Median
+ + + +
encroachment
Violation Violation of Safety . +
of the distance
traffic rules Violation of
Safeguards for + + + + + +
passengers
Violation of Light + + + + +
Commercial/ Commercial vehicle +
Reserve
Type of .
+
Route Intercity bus
+ : Statistically significant results at the 0.10 level of positive correlation.
<Table 6> ADAS to Support Safe Driving for Bus Drivers
Explanatory variables ADAS
Type of accident Vehicle to Pedestrian AEB(Automous Emergency Braking for Pedestrian), Rader
Violation of Speed SAS(Speed Assist System), TSR(Traffic Sign Recognition), GPS
Violation of the Median encroachment LDW(Lane Departure Warning)
traffic rules Violation of Safety distance FCW(Forward Collision Warning)
Violation of Light V2X

24  PIRTSYIY=2TN| 183, M12(2019H 22)



B ATE HAaAFECEEEFY, A9, 4, guh 2 B8 A JR0HEALL 1, BHEALT 7y AL

toZ W] A SHAAYA LY A WS =237 S8 FHH A

MDA EE WA FTE SFFTAAL BHAHBA2HS o] &3] FF T 20159~2017900 A7 = Mg

2L Ao g WA wFEATAES} AT HALYAYA 2 BMS)S wl A8t 6,500 9] AbAtEIE 4

A=A om, Al go] E2We ALE AYsta, FAAQ A 49E gt 4 Sl 2,293 9] A
ey

Q. Ate] FENFE ATAAER £4E AW B3 SEusolne
HAE
RLS |

ATt EY Fa% FFE F F oS S AEE B8 wSE o) gtk W A2t
FA- AR H (Ministry of Land Infrastructure and Transport, 2018); A25Z(ZFFAMALS] wH)ol] ZA S}
CSTFEAA WHE fFHORE WeE FAR glon, WEALE WA HagHAE By 9 s
WS o|Ffof gt mebA olH g FAANSE B Aol AnAA R F FFS vH F AS
= ASFoEN FHAEANA Mty doAS xR oksith

EA4, 2Pt S-S S AR DA 2E o] st AUAR Mg} AnAL R BE 2o
FES mAE HEZ et T2 S 3T TS AL E A A 2BI(TAAS : traffic accident analysis systems),
< o83l 20174 V& ALFFE A AT tiEl AFTEARFEAS/ALATx100)= A EH, 2
2} AFALE 1.27%(96%/7,55470) 01, AL ALILE 458%(170%8/3,7147) 2 ATHAFZALALY] A ALEo] O] &
Al vepdth. 53] dukatgel] vls) apAo 271 9 AlsAR I F W29 A9 AhAFAL L B Al A
AbaL 9 ol o Atk weba w2l Ho|ulE AT RN RAPAE A st A A G FE
AN 2Bl o) glstal, Algtategel Rz A gAlE4A] AAE AHsts 5o RS 93 W &4
AA LA 28 vhEo] WHEA] Q&

AR, H2o] £2ubEs A3l AE Sl F5 SHAA LA 28 S o Falg)ofgitt £E909F W

RE

NN Z
= hal
G ole Yol FEAOR AnAzwel UL T 0% Uehith S GPS 4

E

ol

¢

N
P Ho
>
i)

2 4
a2
tio
N
A
o

Y

)

o

gl

.

o
o
O
g

IO IR b
H
&

2 ATNLES FE 5 U2 Aol B ! g Moz AYsta R
S RS FasAT, NaeAAe) B 9 ABSNE) Jhg 2 Ae LA LAIEAZIo|T, 1
gAY FAFANTE FE3 DAL, SR8 s o) AARE A do) A Fa
Sfthn woEt B APE NAeAd DS MR, ALY, SAAAY 5 Testel 2
Hugith G5 AnEY A0 LA 2RAZL LA TP} e AR WS FH
o2 Avia, AnBPAYE B2 AHTE F& WY BHo| FrhdoR Wasihy BT

Vol.18 No.1(2019. 2) The Journal of The Korea Institute of Intelligent Transport Systems 25



HASHR SN SBXAUS 915 MEALT 24 o7

() i)

B APE AT VS WARBAL AV FBLAAA A2 59 AT, B B

o
o, k= 1Tsets] 20189 s FASeths] 9 A7)%3); oA TESAFUT

REFERENCES

Choi E. S., Jeong S. B., Lee J. H., Choi B. H. and Kim M. W.(2018), “A Study on the Satisfaction
Survey of Advanced Driver Assistance System by Elderly Drivers”, Proceeding of the Spring
Conference of the Korean Society of Intelligent Transportation Systems, pp.765-770.

Choi(2018), Introduction to Mando ADAS, GRI seminar.

Feng S., Li Z., Ci Y. and Zhang G.(2016), “Risk Factors Affecting Fatal Bus Accident Severity: Their
Impact on Different Types of Bus Drivers,” Accident Analysis & Prevention, vol. 86, pp.29-39.

Jeong E. B. and Oh C.(2013), “Methodology for Estimating Safety Benefits of Advanced Driver
Assistant System,” Journal of Korean Society of Intelligent Transportation Systems, vol. 12, no.
3, pp.64-77.

Jeong E. B.,, Oh C. and Jung S. Y.(2014), “Methodology for Evaluating the Effectiveness of
Integrated Advanced Driver Assistant Systems,” J. Korean SOc. Transp., vol. 32, no. 4,
pp-293-302.

Jeong H. J., Kim H. W. and Park C. W.(2010), “Analysis of Advanced Driver Assistance System
Technology Trend,” Proceeding of the Fall Conference of the Korea Multimedia Society, vol. 13,
no. 2, pp.661-664.

Kim K. O., Moon Y. J., Cho S. A. and Lee J. D.(2016), A Fundamental Research on Public Perceptions
on Ethics Legal and Social Acceptance of Autonomous Vehicles, KOTI.

Lee S. Y., Oh M. S., Oh C. and Jeong, E. B.(2018), “Automated Driving Aggressiveness for Traffic
Management in Automated Driving Environments,” J. Korean SOc. Transp., vol. 36, no. 1,
pp.38-50.

Min K. C.(2017), “Status and Future Issues of Development of Autonomous Car,” Kama Web Journal,
vol. 343.

Prato C. G. and Kaplan S.(2014), “Bus Accident Severity and Passenger Injury: Evidence From
Denmark,” Eur. Transportation Res. Rev., vol. 6, no. 1, pp.17-30.

Yoon S., Kho S. Y. and Kim D. K.(2018), “Factors Influencing Crash Severity by the Types of Bus
Transportation Services Using Ordered Probit Models,” J. Korean Soc. Transp., vol. 36, no. 1,
pp.13-22.

26 PURTSYIY=2N| 183, M12(2019H 22)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


