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ABSTRACT

There have been enormous efforts to develop an innovative public transport bus service for
enhancing its operational efficiency based on Automated Vehicle(AV). However, since the vehicle
operating environment in the public transport system varies with the purpose and method of mobility
service, it is necessary to preferentially evaluate the current roadworthiness for an effective way to
introduce the AV. Therefore, this study classified and redefined AV-based mobility service based on
literature reviews. This research conducted the roadworthiness test for checking the feasibilities of
the AV-based mobility services. Furthermore, we suggested some deployment strategies of the
AV-based mobility service considering the Level-Of-Service (LOS) of road infrastructure based on
the results of roadworthiness tests. The proposed direction would have a great potential to introduce
the AV-based public transport system in the near future.

Key words : Public transport bus service, Automated vehicle, Mobility service, Roadworthiness,
Level-of-service of road infrastructure
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<Fig. 1> Statistics of annual passenger transport (Bus only) from 2008 to 2017
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BAE 7o Agts 1HT  Jon, ol BHEE AHlA FF Ash AHI 2 o] &2 ti7] ARE F7
A g JH FAke} o] tiFuFs B E AHl2 HYA AR ojojA 1 Tt ol g AP
7] A& FHo7 A FRE-vpAY 3t o] F(First and Last-Mile) ARl A F, 4S5 IF A5
E AA-E% 9 < AMH]2~Multi-modal Seamless Service) A 33 28 hEnE 2R E AHlx
I Q3 HKim et al,, 2019). °]& $3 =U-Qo A= HE L F A5 3K(Transit Automation)Zh= F3 oA AF&
FhaF, 8 THY FEAAN, AYEE 34 9 O E QIZGgE FALE T Je F AL 2
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HeusTaos &85 B Aulxy @l ba IA 37HAE EFTS & Utk FIEA
HoA F8 W EE Adste B9 E A2, 1F B9 8 FHAE ddste A € ke
2, 283 AR Aol gAY B4 8E tdeE &35t Al Atk FY 2 AW 2E A
Aol I EF nF FRE 99ty glon, iR SAARY LM fARH L9 ok
hEH oz 744F3 W 2(BRT, Bus Rapid Transit)7} oW, thEE HAHEEZHOVD Lane)E 7|HHo2
SYHT Atk AM B ok AE AR EE WA ARG 3 2B E= BHAZ dsHE ¢
Go M shbH o2 e SYPFR R s AT B $33 3ieale] Foh Byl oy, F
Frat Fo 9@ A2 SGg o] wet gokdt Azt 24 2AsA Aok wetd F48 ALY

Aere] L TIL First & Last miles 25 FEoE 7402 NEHT ik Bl FYFas} 4
Aoz WAt At Fathed AHAE e Setolth, e, @

Ha Qe 82 7 YA ) E g x2EH FHANAEN AFE
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1. & (Transit Bus)

ol A EHE AEFPATF 7N 5 AHlx FEEE 5H o= 20199 1€ L& shithaadelA A
A A g tHRobot News,
& A2EudS A

o FasT,

2) DjollstAl
AR Tl vl QB H2E A5 Wz 483 A% AFS 313 YrkThe Korea Economic
Daily, 2019). BlolslAI ol A 224 FouloluiAle] 2t oF Ik F 349 315 48] 98 LD A% &

1) HOV: High-Occupancy Vehicle
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2. 28 (Shuttle Bus)
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2912 Al (Sion)oll A ~EFERIQ] Wl ~Ert (Bestmile)©] LHEOKNavya) 7] AH&a o838k APtE M

&5 &332 U th(Bestmile, 2019). 20150 AF FY-& v}zl F, 2016 FE FFEZAA A& 20kmhZ
AHAd 1149 24 F50] 7Fs3tH A FEZ 9 Folvh F 22U AFS 23t o =4 HRE
71393 4] 27 Z FEIIY AIZUE AASt v sk T

2) HIE HIEHIS
=Y HlE #}28}E(Bad Bimbach)ol A& 2017EFE =2 o] X0} (Basymile) EZ10 Z 7|25 o] &3] =}
79 vlum2 £32 A2 THKotra, 2019). @A174A] & 10,000km ©]/3-& SFFOm, oF 28} o) 2

& YT Avz 27] &3 A o 700m TRl oM, 20183 FE = 1L5kmE &3 Ak He
APE Al met A) 659 S 5 5 Ak WY S 104178 &F 6A7HA] 308 2HH e A
% okmyh(H ™) 15-20km/h) = 3], 852 FEE SPHT o FY wEPel vtk viyu o] ok
8 190] A WAIStaL Qom, nldAl AAEA] AEFAH LS FHSL AFS AT 5 ATk
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A THDezeen, 2019). 7Fabe= &9, W, & & IR A SR F e AEFY HAZ FNE A,
Oxd Wy 9 AlA 7|eS o] &3ty AR A AT o] o|FAA F JEE AT A7F TAlE Ay

N

BE SN0l EE Q] wlel Wae) AW EE Fuol Heluoigla eom W el trjelo] ¥
EYn FE RoR Holglel 42 o Bol $1¥ & gl UARIeR AART 20199 445 E
B o 2E(Espoo)ol 4 Aik AWES o £AF o oln, shlrlols @A A LA dHolh
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29" A ZEHKISTA)A A 2018'd 147E 20e} A2FdW v H o TARE 23 6A7HA] &
&) gkth(Urban ICT Arena, 2019). A4 12kmh(Ht&E 24km)E Ho) 129S &5 5 Atk WaE AR
7158 7P B gt 9o Int ARt gUt Aol AT sl ALE HAR
Yz Ao e) Az Aegol £ EBRE 2708 (Scandic) TE7HA 1.5kmE 233k Ak ANES tigo

AR
Z 852 Faojth 294 wEidl ueh Aels AgE &AL GA "destar /lo] A58l thA

5) H[O[Al
239 IT 71¢¢l Hlo] F(Baidu)s B2 A xA )
4

I okE2e W53 F4 o] glon, Ul

T, Y2 st AeFPM 2 olZE(Apollo)E
FEoE SYIT H FHCE 100km o &

N

Vet ®e e 6W~7Holth AlAl Hx Al 39Sl stoldlT el 2018 1€ 338t7] AlZFst
Fom FY A T U solFd7HA ¢ 1km 7S A &3 2AZ(15208 HAE &P &
& £5= A& 0km/hE SHolH, g5 QF F8olth o] &AEL Abdd ‘Al HlE] Y’ 93 (WeChat)
< 53 dosie AgsiE & Aok A4S AF Yol AR e 23dU S S >3 4FE A &
QAL sAo] AW E WjH AFoE & Pga FEgith

6) 27|+t

Y& Lz EH T A3 ARR] SB E2}0] H(SB Drive)oll Al YEo| 213 AL, o] 5 EAE A3t As)A
AE&FP2 ZZAEE AA G T(Robot News, 2019). 2017'd 39 27U eloA 3| =AF2e] 4

AAE ANz golth, 7ivel, HlolE T8 ARt APeA-S AANPoH, AFE&H FA &
T9} 22 30kmhE FHFFAL H2 AFAH IS Alo] 10m oW E FZstA AHAHT

3. EHAI(tH)

DECEES

T2 Aol (Waymo)= 2018'd 12 W= oy dHzolM T2 AFIAR] o) e g
Al AEl 2 do] 2 d(Waymo one)2 Al 2 THEXTREMETECH, 2019). o] %22 A&Faake Feto|&d
oyl cHA I 7EE RdE son, 2AEFd g 4dA FFo 2 HriEh g xu F IYaA FH
160km ¥HE o A oF 400 Aol A st oH HAE 7|3tel] fo]® o AHlAE AP Age
oz gt A JIUE Hof 41 31, ojdo] 1Mo R AT o] Auj2e o= o ¥e T3l
S 24A17E 7Y o] 8 ThEatH o] - o] 8t AnfEE YoM HHAE YYIH A H2}
oA} 7hA0] AL Sk, 15% F3 ol 7.5922(F 8,5009) &5 vtk BIAAES tnlE] Aol &

Ao HoaAn, AHHoT wE 22e 9o ws} Bk

2) @350}

U AKNissan)> G0 mutd AlY SWE AFYARR] DeNA Co.¢ AlFate] 2018 3¢9 7hrhetd @ 513f
Al FluEr| o] 2 FHA A duk B F 300 S SR o] X|2to] E(Easy Ride)d T A 3PS AlF
ghtha. ¥FE gl th(Robot News, 2019). £330} €= XEJZ 43 AlE|(World Porters Shopping Center)oll 4] U
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A AlFdtd S5 Aol AT Aol ALSHA ST F Ae AHIAE AFTTh
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o] BT x=RIE0] AFta e ‘H WA oA A&Fe HA Mul2E AF3HaL QITH(The Villages
Florida, 2019). 3|3 AHl2aE 2PEE o)A o)dS S83l AS&TPYAE S&3) o] 88 F 9or, A
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1. X=F7|H ZY2|E| MH[A F 201 MY
o A At ZAFEA ZHE EUE AEFG7N BUE A2 s o & 2 JHA] 8 8
?l(Contributing Factor)= = = Uttt 3 HARZ HEEE FE 57} gt A&F A-sAk 7]t
= e

o BHE AMHlx FE& fd A&FAAFo] LEE RS Az A EA dRE, ALY A&
= Z(Dedicated lane) T+ YW= Z(Non-Dedicated lane)Z 758 & ATHMetz, 2018). 3tA W T A= =
2 AAVIENA EF uFrwe o #3 FEo AE W 2ZAABRDY H2H 8= 2HOV
Lane), AFHAZRS] HE|E AFstE Jou A&FPAF L9 A A Eele 1eshA &1 Ak
T HAZ AF(Station) FFE LHE ¢ Aok AR 5wt S3kAske AR 912171 A
7 QoW ‘1A (Fixed), satAtsh= Xg]%%‘-& Ao stk 91217 8 ol whel &FSHH H] A Not
Fixed)’, s3lakst= AFAo] glod A gleror FEE 4 QIti(Shen et al., 2017).
Al A Z AAF A7 S(Number of Stat1ons)°ﬂ uet & F Utk gy AR AAee A,
8 Sl wet 2-37) AR e FHA A AT Base AT & (door-to-door) 7} o] 1-27] HZH A
oA Aaste A2 FEED
Y HA 2 A20A) SFHEs 2edt 34 2 wet 14 Y (Fixed), 4 E ©] 23 (Semi-Fixed),
o]y & (Flexible), TholW® & (Virtual Flexible) .2 -8+ 4= Q1tH(Chavis, 2017). 1714, A=A H
TP =M 8 2AEES A3l FHRAHORE gsts ol AR olgye LA AHIAA 3
Azl wMoA AHAA dofo] e S AR olgddte] st FHlolth & thollY] &
Aol FYPAE AW A lom, o] §Ae] Fa SH wet LAFZE AFske Aotk tojye] ¥
PN, EHAE, 7]-FF o] Qlo] o] &AY defritel] ofs sk W2 ol
A HAE 2P E AH 2 o] &S 93 H A (Access Type)©l At HIHA 02 Al dof 7]qte.
2 Y3l= W (Pre-Booking) ¥ 2 WA 2~(Open-Access) WHO| EA 3T} . Z HA 2~ AL FA] |
< sk BUEE Au2 o] §AE 838t W Pre-Booking S E 33 TH(Linares et al., 2017).
npxelo 2 2% 314 (Number of Operations)E LH T 4= At} +YG 3ol wet 28 H Al7H(Time-based)l
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23} o] gake] 48 $THOn-demand)l Wk £HsHE WA o B TRY 5 o, vgsa A7

o
1
o
%0,
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Ao mel 3= Frequency’ WA YAZEE| whe} 283 ‘Schedule’
(Kamau et al., 2016).

FQ Q2% 1H3| <Table 1> Zo] SIFH S7T74A & 77HA #89 A-&FPaE 7|0 =

W] E] AH]2~(AV-based Mobility Service)Z T&& 4~ T

<Table 1> Type of AV-based mobility service

AV Fixed-Route Transit AV On-Demand Transit AV Paratransit
Contributing Service Service (On-Demand) S7.
Factor S1. S2. S3. s4. S5. S6. AV Taxi
Dedicated | Non-Dedicated Group By-Pass Urban Rural
Transit Bus
Vehicle Type Shuttle Bus
Taxi(Van)
Dedicated Lane @) X X x X x X
Station Fixed Fixed Not Fixed Not Fixed X X X
Number of Stations Many Many Many 2~3 Many Many 1~2
Route Type Fixed Fixed Semi-Fixed Flexible P\]](;,L;i Flexible P\]]:;,lgi
Access Type :cpc(::s g:f;_s 1(3:;(:; Pre-Booking | Pre-Booking | Pre-Booking | Pre-Booking
Number of Time-based | Time-based On- On- On- Time-based On-
Operations Frequency Frequency demand demand demand Schedule demand

S1 A8l AV Fixed-Route Transit Service(Dedicated)’= & A-&F3F2}5F0] Ao
L3 RRIZE] AH] 20w, S2 A{H] 2~ ‘AV Fixed-Route Transit Service(Non-Dedicated)’= th& 2-&F 82}
o] Utz 1AHLA 0T st tFuE ARAE AHIT

AL T Z oA

TALMOZ

S3 AH] 2 ‘AV On-Demand Transit Service(Group)'< ¥ A-&FPA5Fo] HIEZ oA EE T 2T 9]
%X %94 E?ﬁ T8 Sgl wet sk B MHIAEA, SR e} FA2 7 D JfE FAHE o] I
FEHAY, 284 == 23R dig 871 A AT o =4 WAHo] Jhed BHUEE A

2~ ‘AV On-Demand Transit Service(By-Pass)’= & ¥ %

A= 8 SHI W EPste hTuT AH2EA, 2

3ok k= A= GEA M2 o] & Fa7) Jle HolMe FEA
S5 A1H]2x “AV Paratransit(On-Demand):Urban’& 54 2] o]l A 0]%—1]—%,]

g AT AMEZoA o] &
WelE] AH27 RE A RA
s Aulzg slelAio,

o et BT 349 A

Zéz

o
U J

(3

_/'I:_
TV 0 U AULE £INY TN S8R BAYE Bl 4P B2 Yo, 3
51, STEE o 52 18T ABAS B4 Gel U A Lol AL, AR 5L AREA 431
stel £8% 4 & 54 gtk

Vol.18 No.5(2019. 10) The Journal of The Korea Institute of Intelligent Transport Systems 25



2 ol=gt $FES J2sh A2FY 7|d mUa(E| MujA T geF nE

S6 AlH]2: ‘AV Paratransit(On-Demand):Rural’ & Al &7 22 &R oA o] &AE2] 8 we} 3t
= F43 AT 71uk mlelE A zolth SAA] AH 290 §5¢) HlwElgS w o] &} 7} Ao
99 HAZRTE AP oS 7NEOR ¢ oA FHel YAt E8A T FHE T

S7 MBI~ ‘AV Taxi’'v o|9F7|9FO.ZRE o] & 7ha3dtH, o] &4 a0l we} L3st= 58AF T £ A)
F 7Iuke] RRIZE] AH] o)t
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517
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We,
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1.5

I

o 2EM I:II-I:g
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HI

2 AT E B2 QZg Fo e A&7 AP HUHE s =29 72 9 Ao #3
of wet ZSHE EEE TSt Ak A4FEs B8 wu =AY AsFqAg Y ES F4
g T2 7)o net 1E&E29 YHNlERE TR 145 T 2 (Bxpressway) = TSI TR, A2ZR(E0] 9
ool oA AEa AEHe FHEFES o|FE T8I EAE Adste AsAAE 1&u T &t
22 1&EAEE AT il 2 s T2, 0 248t O 7]5 el $7Hd =2 (Principal Arterial),
REZAEZMinor Arterial), HAF=Z(Collector Road), &A= Z(Local Road), E4EZ(Others)Z T-E5 1,
Z 4m OGO R AFT wFATE Al AAEHE E2EE AAGT AV, FHAERE AW F8A
Q% A A, /‘]' FBHs AAstY dFE T 1ES HEdte ii”ﬂ /‘]' o A& Y3l &

o

i) Principal arterial
+

iv) Collector road v) Local road

<Fig. 2> Types of roads
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Tejet RBFY 7|y 2uelel MulA To W D

B AFdAE A5 o] 8T F fle EFEET AYs A =2 FE we} 2l E Auj2E
¥ 7Hsd E2E AESSH, <Table 2>3 o] Yepd & Stk Anl= {7 19 diB38h= S1AV
Fixed-Route Transit Service(Dedicated)) 40|29 79 HAAEEES} 1&EIT A &9 7F53H, S2AV
Fixed-Route Transit Service(Non-Dedicated)) AHlAe U&HEFI TS FHATRA £FT

On-Demand Transit Service(Group)) ARl AE 1&EFE FIAER BRI EZAM &9 715381, S4AV
On-Demand Transit Service(By-Pass)) AHl2E FHATERS BRRAEZAA A& 7lssith S5AV
Paratransit(On-Demand):Urban) A H|2E FAEER, R2AAERE, AiIE2dA 9T = 9o, S6AV
Paratransit(On-Demand):Rural) A ¥ FA T2 2§ 7153t} ST(AV Taxi) AHl29] H$ HAHEER
=2 A3 YA =204 &4 7158t

<Table 2> Roadworthiness of mobility service with respect to type of road

Type of Service S1 S2 S3 S4 S5 S6
AV AV AV AV AV AV
Fixed-Route | Fixed-Route | On-Demand | On-Demand . . S7
. . . . Paratransit Paratransit .
Transit Transit Transit Transit AV Taxi
. . . . (On-Demand) | (On-Demand)
Service Service(Non- Service Service Urban ‘Rural)
Type of Road (Dedicated) Dedicated) (Group) (By-Pass) : :
HOV Lane @)
Expressway O O O O
Principal Arterial O @) @) @) @)
Minor Arterial O O O O
Collector Road O O O
Local Road O O

A AYA A A F27] €A 3 (SAE, Society of Automotive Engineers) @2 32| A-&FY7|&S
&35 AXL AFS o] 8dlom, QxeE AHrE HEE Jg o2 xHd A&7 7T F sl
AFEFA B Z(LFA, Lane Following Assist) 7155 18 th A2 FARZ 75 7zt 5 HIA AAE 7
Hro 8 A& QlAste Ao A FUE HAsHA FAE F EE 2F AXE AFTLE Aojse=

=
=
BS SR A AYS TEEE, MANGEE, FUNED, HEINEE 3 YNE2E TP

N

o= T
FE QA E 7o g2 22 JQxes FEIIY Fastgon, FEE A2k A 2 (Kilometers Traveled)
2 T WM9E 247 <Table 3>3} <Fig. 3> 2t}

<Table 3> Kilometers traveled for field operational test

Type of Road Kilometers Traveled
Expressway 1960
HOV Lane 23
Principal Arterial 27
Minor Arterial 16
Collector Road 11
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<Fig. 3> Test site for field operational test

A7 FQ BA 3RS EYE &

QAT A #Ye

e Bz AE e £

EPE]

8 F&Eo & 934 AT (k3 E
Ell(Occurrence  Type) = X}/’dol‘%(Lane Departure Event), 2 %3 (Lane Centering Failure),
(Inoperative) & T3] A&} of7]A] ApMdolgd Apfo] ERE FHIHA A S
o] Ao A 9% =

=2

==
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<Table 4> The statistics of hazard frequency with respect to type of road (unit:km/event occurrence)
Occurrence Type Expressway HOV Lane | Principal Arterial | Minor Arterial | Collector Road | Local Road
Lane Departure Event 384 6 27 5 2 -
Lane Centering Failure 41 4 27 4 1 -
Inoperative 43 8 14 2 3 -
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i) Expressway case ii) HOV Lane case iii) Principal Arterial case

1) S1(AV Fixed-Route Transit Service(Dedicated)) Mt|A = lX2F
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2) S2(AV Fixed-Route Transit Service(Non-Dedicated)) AH|
S2 M2t SPEE &I E 9 FAERE A4 7|8 27}
ERith mEbs 8 e FEolA tiE Has A% W 24 9
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4) S5(AV Paratransit(On-Demand):Urban) AMH|A Z=olx2f

S5 ARlzae 2 QlEgke] AT ARLrt @ TAER 9 HAUERAAE AH2E AFstoof
A

Atk B3 R U AAERAE A4 dH B B R4 AL, FE 52 ZoAe FA, 3
NE S 297, AEPAG § IIE 22U G D) SR ATEIAPIL Sl 2 7}
5% Zo% AT oF AL 54 AE /Mo st okl 7, CITSIe AAE BE RAA
N o 5 A 35 716 A8el BAFT, 0|9 WA FAET AU ATE AL FaAE
S 9 = B AR J1ES e g Mede FHAYE AR 0T oz Arnd

5) S6(AV Paratransit(On-Demand):Rural) MH|A Z=QI7MEf

S6 AMHI27t AEHE FAEZE AT AFEI} vl ol A8 =R A&FPL A £V}
Stk ol S6 ARl AlFe AdlAE 2AA A HA A dHFuT AH2E AFsr] Boe ARl Al
< A% F8 2AES HFsa 7o =AM AFE gAY dzgE 755 AHE Hste Zlo] mE 4
£ 8lA 8T AR Bt tlEo S6 Aul2e A He] 84 <l o] W] "z o
g <l

3} =g &

A" RIxE AT F83t= Aol FET ZOoE o dHT) A9 He] mHlEE o] &4 4 div] tAE <l
Zelo] & Hjgo] F A Ygo] WA F glomT FQ MHlA AF AL FEF M AFH R A
F gste Ao e Ao g BT

6) S7(AV Taxi) AMt|A ZQIx2f
§7 Al aE A S204 SBsHE AL BHOR 31 Qo] The Arlash MTIYS W Bl =} 7Hy
& 02 WG, ol 02 A A0 hE SUE A FL L DYl £ 85 By
2 BusT A F9L Foishe o] HYT A0 B oA oA T2 foluE a7t Au
al

1=
olF Hdeo] HlwA Tedt E-ET AHIAE UA AlFetal 9lon, ofF Ve &5 QEHE% et

30 PrRTSYUR=EN 187, MI52(2019H 10¥)



£2 olma} £F2 23 NeFY Jlu 2YlE| MuA To Wy 1F

V.2E 9 3% a7

B AFdAe A8 A 24 2 1#2e 53l ALFY 71e 7y REYE AulAE AAY. dT
Mulae A8 B2 A 5, AR o8 FH, AA ARAE, =49 &3 FH, o] & 12, Y &
AE FEHE 7IRISE S17E ST7HA F 7714 §3¢] EHYE Aul2E E/F- 220 58 £/ ©B&
BHEE AR ST 2Y0] 7Hed B2 x| ARE 7S AES] A3 A& i 29
7150 HAE AgS E83) AEE F 2AE YT, FA
T2, RERIAER, JAEE, SAEEE 18t AA A3 23 WA
= A&FPRFY F AFETE A4 UEEE B, RRIAERE) JHIERE
shol 2 E2 §2 By FEOE ISt A& kAT o] AgHoTt. A=
Pt T 3G =) wlg GA Uehd BAE, 2k S
Z9| MAR A YAE JAZeE A5 &8st slo] HaF A
T2 Qxg s BAANE EURE 7714 39 2UelE A
A =2 Azt A5 HAPETF F2 S1 AH| 29k §2 AH]
&5 71Nk dFus A2E =90 7t o R s §E
S3 AMulxe} S4 Mujxo] Ae- 8 dzele] A A 34U A=eF 2 gAE A=zl FF,
CITSS] 755 B3 AF4< kAAY Anlz=9] AFS THHoE ud HAH3) &34 o] 8
. S5 Aul2=g) 86 Aul e A A B, BY A A, F2 B2 FolA Y gAR, ZdE 9
Bzl AEPAY Fo ThFd 8]l tigk tio] FkE|ofol A&7 uk B E AH|2 E9o] 7t
T ZoE oddtt 53] S6 MHl2Tt AFHE HARRY A9 d 2o A&Fd AFPE FFo
- oug 29 v AFE gAY dxgE 7= s F83kE fEA freEl

¥ o2 ARd

=

ox

(o

frtt

oo
[

[

oo

b

Jru

-

Ipr

Hd

I

2 N

Y

QL

£

0

o

1
o
e ﬁi

(o3
T

0(3)(;4"
& o
Ara|

jinss

il

o i

Y

o

N

P,L

o7}k & Aol
1

lo
o
ozl
N
Bl 2 o
200 e AN o

=9

]

fr

[~
NI
N
fins
)
i)
<
=
:<|>L_’.
2
>
o)
=
u s}

gﬂ,
)
[K
)
o
ﬂ'.?{_f
b
4
4N
°
of

o
o
b
)

AN
ofr
ol
rir
po)
o
g
i

B ATE 9 9 Ast 2 2HYE Mulxs 2 At 5 ulgnsy A 5SS J% deus As
slo] d3toZ ALFF 7uke] TRIFE Au|AE Absta A =2 Qlxe} £F& 1 AT =
U g ARl 29 B digd A7 F3dh 28u 3] F1E agsor & FEE0] ARAE A
o & AT A7t E R HAE] SN EEAE FHo 88 RHOE AAY =
Jzl £EE IS T AMula g tig A FRH S FAARG Y tidt Y AAdE
AABELA gk &) A& 7)u ZHIEE] Muls H8-S A% A V|Es 2AEASY AHla =
Y 2ogg dAskstaAl sttt o vort &% =9E 2 Aujae &4 S84 #e Ade ZYH
B 71%< oldaty] flsl Al @ FARNS FAIStE] Al dEE BRS¢ de AFEANE A
& FYstaa gk Ao g AY, &9 9 ] Ao HIIARE AEsst thekdt Ala AR 2o
g B7HE FIE 5 de F7F A7 TAY ZoE AdH

ACKNOWLEDGEMENTS
B AT e FEAEE AFERAFAEY AFHIAY19TLRP-B146733-02)0l ]3] 3= lFUth

Vol.18 No.5(2019. 10) The Journal of The Korea Institute of Intelligent Transport Systems 31



kN
Hu
ro
[H
u
>
M
mjo
kI
o
ro

St REFY 7|4 DWRlEl AulA T W DE

REFERENCES

Bestmile, https://bestmile.com, 2019.09.01.

Buehler R.(2018), “Can Public Transportation Compete with Automated and Connected Cars?,”
Journal of Public Transportation, vol. 21, no. 1, pp.7-18.

Chavis C. and Gayah V. V.(2017), “Development of a Mode Choice Model for General Purpose
Flexible-Route Transit Systems,” Transportation Research Record: Journal of the
Transportation Research Board, vol. 2650, no. 1, pp.133-141.

Dezeen, https://www.dezeen.com/2018/11/02/muji-sensible-4-gacha—-autonomous-shuttle-bus—finland-
driverless—design, 2019.09.01.

E-index, https://www.index.go.kr/potal/stts/idxMain/selectPoSttsldxMainPrint.do?idx_cd=1258&
board_cd=INDX_001, 2019.09.01.

EXTREMETECH, http://www.extremetech.com/extreme/281776-waymo-launches-consumer-self -
driving-car-service-in-arizona, 2019.09.01.

Kamau J., Ahmed A., Rebeiro-H A., Kitaoka H., Okajima H. and Ripon Z. H.(2016), “Demand
Responsive Mobility as a Service,” IEEE International Conference on Systems, Man and
Cybernetics (SMC), pp.1741-1746.

Kim M., Kim H. and Kim H.(2019), “Study on Defining FMM and LMM Service Area Using Smart
Mobility in Haeundae-gu, Busan,” Journal of Korean Society of Transportation, vol. 37, no. 3,
pp.245-253.

Kotra, http://news.kotra.or.kr/user/global AlIBbs/kotranews/album/2/globalBbsDataAll View.do?dataldx=
162096&searchNationCd=101013, 2019.09.01.

Linares M. P., Barcel6 J., Carmona C. and Montero L.(2017), “Analysis and Operational Challenges
of Dynamic Ride Sharing Demand Responsive Transportation Model,” Transportation Research
Procedia, vol. 21, pp.110-129.

Metz D.(2018), “Developing Policy for Urban Autonomous Vehicles: Impact on Congestion,” Urban
Science, vol. 2, no. 2, pp.33-43.

Robot News, http://www.irobotnews.com/news/articleView.html?idxno=10322, 2019.09.01.

Robot News, http://www.irobotnews.com/news/articleView.html?idxno=13252, 2019.09.01.

Robot News, http://www.irobotnews.com/news/articleView.html?idxno=16104, 2019.09.01.

Shen J., Yang S., Gao X. and Qiu F.(2017), “Vehicle Routing and Scheduling of Demand-Responsive
Connector with On-Demand Stations,” Advances in Mechanical Engineering, vol. 9, no. 6,
pp.1-10.

Shen Y., Zhang H. and Zhao J.(2018), “Integrating Shared Autonomous Vehicle in Public
Transportation System: A Supply-side Simulation of the First-mile Service in Singapore,”
Transportation Research Part A: Policy and Practice, vol. 113, pp.125-136.

Stark K., Gade K. and Heinrichs D.(2019), “What Does the Future of Automated Driving Mean for
Public Transportation?,” Transportation Research Record: Journal of the Transportation
Research Board, vol. 2673, no. 2, pp.85-93.

The Korea Economic Daily, https://www.hankyung.com/international/article/2019012023871, 2019.09.01.

The Villages Florida, https://voyage.auto/community/the-villages—florida, 2019.09.01.

32 PARTSYUR=EN 187, MI52(2019H 10¥)



ol

£2 9T +F

o

Tejet ABFY |y Ruelel MulA To WE IE

r

Transport Topics, https://www.ttnews.com/articles/waymo-program-arizona-focuses-commuters—
using—public-transit, 2019.09.12.

Urban ICT Arena, http://www.urbanictarena.se/smart-self-driving-buses-start-operating—Kkista-today,
2019.09.01.

Yonhap News, https://www.yna.co.kr/view/AKR20180108050600017, 2019.09.01.

ZDNet Korea, http://www.zdnet.co.kr/view/?no=20181105073018, 2019.09.01.

Vol.18 No.5(2019. 10) The Journal of The Korea Institute of Intelligent Transport Systems 33



