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{ SUMMARY )

Purpose & |O Empirical study planning for autonomous driving, environment friendly vehicle
Contents technologies and practical use of the high-occupancy BRT(Bimodal tram)
O Optimal R&D strategy through a step by step project planning
O Drawing next generation of high occupancy BRT project and priority setting
Results through planning committee comprised of leading experts in industry, university
and research institute.
O Propose the practical technology to apply the autonomous vehicle to the public
transportation
O Applying next project by proposing RFP of empirical study for the autonomous
driving and electric power system of the high—occupancy BRT
Expected O R&D planning, setting and carrying out the budget through R&D feasibility
Contribution study
O On-demand driving interval, a stop at the scheduled time, improvement of
user convenience for the mobility handicapped
. Autonomous , , Public Unmaned
Keywords Bimodal tram L Electric traction . .
driving Transportation vehicle
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Current Current
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Hydrogen Tanks

Air Conditioner

Cooling

Super
Capacitor

Drive Train
(Motor + T/M)

Fuel Cell System
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Urban Mobility Pathway

Cybercars
Self-driving “taxi”

2030

or delivery van in
mixed traffic

Automated
bus/PRT in mixed
traffic

Cybercars/
delivery vehs.
Last mile use, and
Automated
bus/PRT in
dedicated lane

2015

= Cybercars/
Established technology delivery vehs.
Lane change assist (LCA)  Adaptive cruise control (ACC) + Last mile use, low
Park distance control (PDC) ACC + Stap & Go (5G) speed context and
Lane departure Lane keeping assist (LKA) Automated
warning (LDW) Basic park assist (PA) bus/PRT;

Front collision Lane departure warning (LDW) segregated lane
warning (FEW)

Emergency braking

Anti-lock braking (ABS)

Electronic stability control (ESC)
Driver steering recommendation (DSR)

Level 0 Level 1 Level 2 Level 3 Level 4 Level 5
No driving task Active driver Partial automation Conditional High automation Full automation
automation assistance autemation
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http://www.digitaltrends.com/cars/proterra-electric-bus-fast-recharge/
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O =y A7 =9 M A4E AYWHRE Hol22 st F2 /MdET

- ANE AUz Fxe TASH2: 252D 71E] d gt sfodlA F= v
HE CNGAH 29t AUyEs FY3 AIEL fxste] 5579 RxAE7)
T3 AWE 5 et A% MEE FHste T2

- Aol wobt 5 wEA WelE FUlE ZTEE Agwar B0 FUHT 9
om, WwEkAe olFHe FxIWol metA AgH ol ik AYs s S

O dhA& =it

- AR EA@NE e AA] AlFESE e wrHAEZAIE AdH2a BRES Ho| AR
st A Fol 3 FEAEII} Aol NoE 2@ AR vl FASH
o JALRH o] A& IAY FEHE7E MEst 100kWhe] F+E5FHAAE A
ol AEg mds 7Ht£ 2 AFEe AAst 20189 Zof EZEH HiHEE
256kWh& HAlste 13|3dFaqAgE A 290km FIE F+ Jde AT 2dS
SAE AYY

<H 2-1-18> SUAsx@nt dIIHA HJE
ELEC-CITY ELEC-CITY
T Hl2
(3-MOTOR) (WHEEL MOTOR)
XtE XA A «
SOl g 24+26+1 —
- ApO| =
FQ = m 10.99, 249, 3.31 -
(M=)
HE H 60kph &
S H2 O/_l\l
Fael km 109 117 P
(12157 DOD80 7|&
245H min 60 20 DOD 50
TS| kw 300 240
Al AE
AEXEFI kWh 95/380V 102/684V
P/ ES 0—50kph sec 74 6.5
e Ajsnsa % 310 27.2
e 5%ZALE
a5 f kph 52.0 425
Iy~
A3 I~y kph 103.9 913
5 D E{rpm rpm 12,000 11,000
EX : EBRT M IZAAH H83 HES fIT 7|XT, S=HE7|&AUFY, 2015
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g Fuste] AL Bk A2UTY 5 AT AACIA 200 HE} 2 F

- g3 2015 FIBIRD CNGAZdH 2 mdlg wolxZste] megudsy Hrjwx
Aarste] 2016\ AFE AFAZY 2307} £F o] 9L
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<H 2-1-19> @EIXSre MIIHA MBHE

o e-PRIMUS e-FIBRID e-FIBRID
= (Plug-in) (BSEV) (Plug-in)
15 A4 2 - -
2x018l o 23+24+1 23+20+1 23+20+1
AtO| =
- m | 11.05 248, 3.41 | 11.05, 2.49, 348 | 11.05, 2.49, 3.48
(HEHEFHL)
=
T xRz kg 10,700 11,720 11,200
HI#
=872 y 110 80 150
m
(13|15 H) (60kph) (73kph) (73kph)
o&5=F min 20 = olet 40
=T (@A Al)
FEMET kw 240 220 250
A AE]
FEEMEK| kWh 86 100 163
A Ensa % 30 27
ADSE kph 76 85

=X : TGM ZI 0| X|(http://tgmkr.com)

O th--H =ik

- W 25t= NEW BS110 CNGA 24 2
MErsla] 20161 = FH|Ale) FFE

=

=
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<H 2-1-20> HWRHAHMS &8JIHA M2

=11 NEW BS110 OLEV H| 3
NS M
SXoI @ H 24+21+1
AFO|=
o _ m 11.00, 2.49, 3.30
(MEHEHD)
M
SKEE kg 12,500
=372
_'l 12l km 70
(125 7)
AENMET kW 240
A|AEH
JEENX kWh 102
M 5d kW 100 20khz Z=nops
Anac kph 75
=X HEXAIE(http:/www.sangyongcha.co.kr) 2016.03.29
e
U d53A
O ABAAE FEID oA BH F 185 FAALY BAF £ 9
T =8 YoMz &3] AT - NEFolH FE FAE ARE ARSI )
o
=

- =2 dUA ZE o FgES AaNA FHAUAE DolUAR HE H HA F

MAZ whps e/ wate e, Sl e AlduAR e, )
MIAE vEE WEZ AR LFAUAZ 1A/ o) oA Egol o



- < 2-1-15> oA BEo] $aARAAE WA B, A ASHRTY AR H &l
=
<H 2-1-21> 830 & &= dlw

T&2 Well to Tank(%) Tank to Wheel(%) Overall Efficiency(%)
7t&EEA 88 18 16
C| ™ X} 89 22 20
sto| 22| EX} 88 30 26
7| X5 X}t 26 80 21
TA2HI XX} 75 48 36

=

BN SR AT, 2012

F37F Gl - =S FAE Y T4 Bl FHsY AMESt= A WiVt AE
TSR

CGE 2-1-16> olH B=o] 71&d s |oate] o) ibaleka HZFo] kme 140~240g
od] H&] FAABAX A= o|EEHAS A wESeHA e s FEFslxisEd

CE 0-1-20> AA0IZ AN HYE S
7=
S 3 (20154) fepay
& o7t 150&l/km 300&/km 140 ~ 240
AZM™K| 60&/km 2521/km 0
=X : SICHATE AL, 2012,

- 95 379 AAol Gl ¢ FAARAAA= ARHAE o|&£3 FH = WMEER
T371H0)01H, 35715 A A7 E3stH F47F 57 "ol A5 Algke] gl
L

O 42ARHA R T

- 2 VAo a7t - HTole= StolEYEaHHV)E AUIRY F BES FaStHA V)
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- fazda 7 vgc] WS 17} WA $22047 A 287 GEd A o
Fol ARAolT YR} /o] AFHOE =Y £ Y= WFTF FUTH Fu
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- FF AZE TH) BATE Qe FaE AOA g she AAeln, #
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<H 2-1-23> SIS =24 X HA MEBHE
=1 1M 24|y
AH)| 160kW / 900V Serial 200kW / 450V Parallel
1 x 240 kW 3 x 100kwW
TSHS| .
Induction Motor Permanent magnet Motor
7| Planetary gear Helical gear
OIH{ E{ 1 x 240 kW 3 x 100kW
HYE{ 2| S/cap, 900V, 240kW S/cap, 450V, 400kW
SAEHF 8EA x 350bar —
DC-DC ZHH{E| duplex lea one way 3ea
O E Qs
- EgrhilE: QRo 483 AZA HNOS BF02 SadugdAm2as Aust
of gtom 20208 =F-HIHS thnlsl 20175 E AvjE Az oA
- EgEhite] FaABRAANAE H1EY KkWet &% 235kWhel HY FF %9
& 2E3 o} gAY BEF ARAUFF ARBOR ALE Ths
<H 2-1-24> EQEHte +=AHZ X HA HEH
Length/Width/Height 10,525 / 2,490 / 3,340 mm
Vehicle Capacity
) ) 7 (26+50+1)
(seated, standing, driver)
Name Toyota FC stack
T Solid pol lectrolyt
FC| shck ype olid polymer elec rolyte
) 114 kW x 2 units
Maximum output .
(155 PS x 2 units)
Type AC synchronous
. 113 kW x 2 units
Motor Maximum output

(154 PS x 2 units)

Maximum torque

335 N-mx 2 (34.2 kgf-mx 2)

High-pressure
hydrogen tank

Number of tanks

10

Nominal working pressure

70 MPa (approx. 700 bar)

Tank storage density

5.7 wt%

Tank internal volume

600 liters

Drive battery

Type

Nickel-metal hydride

supply system

High-capacity external power

Maximum output

9 kW

Power supply amount

235 kWh
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O BRT A5F8S st +49 iy P42 Sla) Aol A% )
g ZAsT AFH o AYste] Ao PHFS thHlsHs sl%o] WL

O WANRF AAAFe) A5FA ol BA Ado] EUHA WA, ol
o iokre] EREAAE BA Adel =Usel gom AFFYol Fha 7
+ BAY A= Hhso] B F2F o] B & UL

O CITSAHYE sebe] FuE WAEHAER ] AF8 9% S0 AYsw
glout, Aol BAAAL AFAzA 0] o] HRE BEol WAl AT )
e ojele

O BRT A9 4% 3o st A3 ARV} 71X Qloerng HRE dgdle] &
= }

ZxRoz LA ol
O FAZMA W, A=, vt S A8d A9 /g2 oflet 2=

O Hz=#AVE dF

AAH o EAY + Y AEnERAtE Do), WA
= HE

2
b e AP guu, Y

<H 2-1-33> BIS2 BMS2 Hlw

e EHA T 4 A| AEH(BIS) EHA SETA| A AEI(BMS)
o O| 2RO HASMASL HEH I HASAE TR
HIS0HH| HMEA/SHE QHYY|, QIE/Y, Mobile HASIAL T, AMEHEE XERECHLY|
e HA0|8& 2 AR, @48|AL Al/2H
7|t HAO0|8572 HoX|2 BRKHERE], OFN@3, AN 2t
Eflo|E] MEA S2-TAEO|E UMt F7|60|E, 237|Z ©O|H
s | HAQIX| HE 4T HA QM A7
ag | 712 HA XY HE7HE HAQS HMAtZ 7HE
B | M2 | o/2X MEXMI, SUVIBEE AAME | UKL HAIAL, SHA HEXD

- H2aABA 2B AYA FA4le] WP de] A 2"l (Bus Management System, BMS)
I o] &2} FAe] W 2A BA2Hl(Bus Information System, BIS)o.2 &

- WA R A 2H”I(BIS, Bus Information System)2 ® 2ol GPS $417]9} FAF4AH &



AR5 W 2o] 43S HAAZe R ukof, WA X /FA e/ 2 [ =24
A o ARE AFstE Al2H
- W2Bg A 2= (BMS, Bus Management System)& B 29 x|& FH3te] o] E3
HE = HEAXAES} 78 &338d A5E o] &3t 2 &3 9 #sie
< Ell
=%
- I ul-9] BIS AHd]
<H 2-1-34> =ZU4-2 BIS Atz &&
= BIS 7|5 X ™MEAZ LIE
-NEYE QU WSAAH AA, ST
sz M2 -HAIZE ASE] S AR REFHE AMH|[A
O]
. (Topis) -CiE S|
-HEE DEAIAH SR F
-54X ALQIK| OHf Ul =eh7IE2 *"%X%
=E|20f i AKX QY S SE/715 AEX|
AVLS) -0l St AAEE
( 28 HAY 25% 37
-S4 QY
1]
= FAE -SHXINR|Q =& AQA[ZH QY
-CHEXHE RoHEEE
ER2T -HA REASE DL|HE
(Smart Bus Project) | -2AtHEY 4417|5207 ME HAX] &)
-F=Q HMEA 4007l HAERRYZ| 1,000CH
Countdown
CARSA, L MHS, 2HX| TAA|ZH
a5
-187) =4, 5071 H&E
LLAMD
-0l A THZ [AIZL, S%XE oHAY
_H-iAEkajl 4000[H
e ALTAR -HAZRIAZE OHY, RWEE
-SS-E Ol AnEE, ZIZOMIK| S41 A mES<Th AZEE QHAY
DEAF
-0 FEA, HA BT, SYTAME, AR T
=9 (Dynamic Electronic _:|x-| ;a,_;_:::j-l oLy QHzltoiH 0171: Jj|_-IEDI--I(-Dr|-|:|H Afj_lx-lxﬂ OlLY
Fahrplan Auskunft) = ST L= "l [y | S O I o
O H=Z#AV=dZ
- Algd daE B&HoE slr] 3 Ex AGEFS FJFHOE Ao TA,
FAstE Al 2=
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<H 2-1-35> EE2HALAE =R2I|s
T F2 75
HZEH|(TTO) SRR LAl X XS, =5HO AAH
HABH(SCADA) | HABJH|O| AT Y LA A2H
AJH| 2HH|(EBD S, o, AFEE0, SZEH 2 MO & ZAl AILH
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£ #e[ste Al2H
o WXEW EY ._)[ Sgarga l
TR o AlDl, PoH PSS T =
o EXRM Z - BEE Ol JE TN Mz
lxm !;‘T o oAty 2IZH #
- DA By L &2
- HARL —
SxuT 0 JiE= TIF RIS BTIALXIR | A
S M - TEFR. WEEHTFHEE Ivl
— TI|, XMy, AT, FA, A" | B b
o OPIYN STAUS UK. TN
XA ]I =S¥
21
SEMMA orzany Sy 1y —
- @AZE(ET)
< CTCH(156) SeXp(ErER) g — - - ' SXES
- HicTC™(70) Lor] =rgs XAl
<8 2-1-92> BT US2N ERSES
- 9] A=A
<H 2-1-36> =2 E&ZXH AlAE
e = AHST
-BAHE Sf K| AlgAlel B3 (B
_ HE 23 AlOo| AFA
574 X% AMEAlel Ha S5
H g% o
MK X Bl MaHAES 2
N EE _%7&', EEB‘Al_EO:‘% l:EHE —E— ._._(CTClM'oJ—f L_lAl-OE _El
o o MY, EA Ol agy 1%
° -ST/HHL PYE HEng
EAEEZA | M4 SUAEY 29 -B7H SPAEN 1%

- 100 —




- BAEE SUAREEIO| HaX RHHHK|

| RSH

o]
ofl
ol

oK

ﬂ
p

njJ

|

- S0l

FI21A|

.
o
—

q
o

ZYAH| S| A0} ALE

S/ BAEE SiLt

o] ZENE AAgoR Ty

- X o &

47 M
137 =M

: 57 X4

-H A 17070 =M

Xt
A

Bl
fl
o

- LM 574 LM(Yellow, Orange, Blue,

Red,Green

N =)

: 28k
C 87 M

A
T

A
—

.l

- Xj 1By

-

.

ol

o
4

OF
&K

B0
OHI

80
OH

Pl
o
ol
o

10

OH

Uk

ofn
Ko

B

/71 Ao

Etled X

AFES
o

-Ticketing Machine 179
o

-47H - AFR(

[==}

2=

q

[t
<0
oF

|

A& 3k @Al

A AE

1

A

oj=

5} u

=

O

o
X

H

file)

il

312

- dolH,

2715

=
T

a

100

ojru

T

101




~actealiog
| | E———

— [ f e
=) T T )

=01y Aol I

& - T
& __ =

[

emedey

|

L= ﬁﬁu-b\ | W |

o1 e 8 BE Tl R

<8 2-1-93> oiatws2H

- Dubai Jebel Ali Terminal3 oA Wi Aol Egx 2 A
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A& (DGPS ¥ RFID
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D ¥=

O FEe 199995 H 59GHZE V2X EAL 9% WAVES Fasz gdsigon,
20101 d o= IEEE°| 4] WAVEE SAIZFOE FAHA 7|3 AlHAIY S 213
1348e A

S mEe f¥IE o VavE FHA0E A 9 T2 4

O wl=FoA V2X #FH Age wEXMDOT) 4+t RITAResearch & Innovative
Technology Administration)ol 4] ‘Connected Vehicle’® Z=ZAEE F3] F3

X ZRMELE 7|&(technology), OHEE|?1|O|A4 (application), A2 FZl(policy & institution) § 3
@202 Lixol UWHRD, 1 F VX BNI B P ofE2AA0M @Sl oy

(safety) 20| SHSHAZRIH/AM HAAD/TAIZ O|SX|Y 5)
- VaX BAlel REA 2 HEMSAS AFE) A ERuEdAFNHISAS

‘Safety Pilot Driver Clinics’ ¢+ ‘Model Deployment’ & 29AIZ Z3J=  “Safety

Pilot” & 4 4](2011.8.~2013.8.)

<H 2-1-38> Safety Pilot Z2XME FU=

T e
Safety Pilot .
- HAE X oo| QHISMKIE [CHALO J|a0 QFM H=
Driver CIiniCS '” H'” O" -I 700 I =2 I'E HO_E V2X |§ I ‘I'I'—Q-o )
Model - 9f 2,800Co| 58X, EY, H{A, QEHIO|} A7 S Aoz AX ZZAH
Deployment Ao WAVE 7|8 =83t V2X J|=0o| MY JtsME AS
=N SRS ALY A4 (2014)

X 052 g HAE Z0E BE22 V2V HE2 ZE AR oFelst= jets

O 2006~20100ll= AR ol5AdS St 4 S M8t 9
V2V) 8 AF-wew ZHvaDe) Fad %
‘IntelliDrive’ Z2ZAEZE DOT FE3}o] AA

<X 2-1-39> IntelliDrivel =2 =&

Al7| &
2002 DSRC 7|Hto| ITS MH|A G FZ7jgh Ah
2006-2008 ITS MH|A 9 HEE BAE ZIH
2009 VIIO| A ‘IntelliDrive' & Z2MEQY A
2010 Oj= Ao 202742 ¥ 7|X|=5at 22 s =t X528
=% : USDOT(2016)

- AYPRAAN 2B BF FE, FEATLL Qb DEA2T SAAEY TP
P W% Qe THS As) He] AW ob e} Nissan,
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- ASAAE HtAL, FAE2EE Ao, A BHEola, @Ev|HEY, ASAZ |
7, ZE2-EX 0 2 ARAF T w5 ol FHRE Q3 ZZAE

- IntelliDriveol| Al F&3}l12} sl FRAHI A= V2VELIF V254, V20(Others) 541
o2 FEIY Ay AF3EE A AFoR INFAFo| /I ES ZXE HS=
A

<E 2-1-40> IntelliDrived =2 SEAHIA

TE e
iy « TEZW I A DEA|, SEAR0| ALDHE ME

« ZEQYO| U= AL LEXIO|H HIDE SIHL AIEO2 HYO0|AE HE

o ALDT} YHARSE Kj2EO| ALDAIZE AIDER 9 MZIM 5 AlDEE HEE z2H olmg)
V21 Z 0|83t ZYA|AHO TS

o AHIX|Y QIO AtRHEE Hu}, Ef XtEHo| UL R
V20 « AM7, QEHIO| S1to| ZEUKX|E Q8 FCHMBL O|EA $=AlI7[0f Z2

=X : IRS Global(2015)

- V2vel V21 7)<, Q=2 7dk AV s, a2 9 a5l =el AMulx Jes &85
o Az vtEa, AAd M EY, FAEE £5 A3, A2 By o]z ¥yl ofyg}
A v EHY, 2SA 1A, T2-EH 0 2 HARAF 5 I1S 7|E€S M

AHEa} Areq H|0[Ef Az A ': I
M ]
|9t ek
HE
InteliDrive AAFREMERE
*Iiﬁ‘?ﬁ S HE A ®

<JE 2-1-95> IntelliDrive T2 E

O IntelliDrive ZZAE o]% <QkdAd(Safety)} ©]-&Ad(Mobility), &7 /d(Environment)-<

FFA71 7] A V2V, V2 BAA2H 2 QIxgE FE53=
Initiative” & A A

=

‘Connected Vehicle Initiative’ & 2011@ IntelliDriveE&
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Z2ay 44, ZEEEY AL ABFY, FE4E 52 AN

O Connected Vehicle -§-8#°F 5 AHFES 7Fststr] 918l Safety Pilot Z2 O3-S A A

Og{::’
riot

SN Y AL AAZIE AF, AZF7IHEY kA =" tig A}
2 g 1A, DSRC7] =9 ©EtdA(feasibility), ZA4d(scalability), <HFHA
(security), A3 <<% A(interoperability) 5& %7}

_I_4

=
-

oo 2

R (2

A

<H 2-1-41> Safety Pilote =2 SEAHIA

TE L&
V2V - e 20|32 1/ WYY FE 0/ uXtz o X[ / AHAXEn / X H
d 381/ 4 30/ Hol 25 41
V21 c X UMUSXY / M2 EolY FE XIS / EWA E10
BN AZEQ O ATA(2015)
(2) EU

O 20003t ZHHEE] CVIS(Cooperative Vehicle Infrastructure System)¢} SAFESPOT,
COOPERS, COMeSafety 59 Z2AEE Faj 7zt 57PHE AA =204 AF4AF
< APt Ao g2 V2X FAo AsFd dzg rends 3

NZEAA, A7) B Eﬂr A Tk Eixﬂg% 3y, CVISe T4l AlzE #4417
|t SAFESPOTS Zsotde 9 X A"l 7i, COOPERSE V2XE &3
Zoyge Bz x]—a}g = Mzigi VeX 7leg M

o
¢

- CVIS Z2AEE /¢ ITS d&71#<] ERTICO =3 3shell 20061 2€~2010d 1€ A}
olo] AAEI, EUZ} oF 29 F=2o AAFS A+

I8 A2k Z|X=00 it vy BmET|E S 59,
'—1IE Jﬂ #E HE B2Eel, NF =Yl Exfy B HET 2UH

2 Alzd %5
- SAFESPOTS  ‘AmlE T2 A9 ~AnlE z}#H(Smart Vehicles on Smart Roads)’ ©]2}f
g

Z ECIST(European Commission Information Society Technologies)
o) A ahel AAE 57 A7 Z2AE

= A0 SER, YrH XfEXP E

¥ AP SEA0| QlZEtS W8 OHHE LEA
o2 7 DjRe| XN HEYM, £2 2

Tx %[0l EUCAR7L ZFEXQI
A, HF7|2 S 5270 2| HAS0| FY

|_|—|—

- COOPERS(CO-OPERrative System for intelligent road safety)+= =F&-QA=xZh7F 2| &
ARl TAAH FHE& T ZEHA FH E uFsHY AEE TFSte Aol

232 F71(2006.2.~2010.1.)

X 7|E9| V2V, IVN V21 & C
29o| 5ot egsiAe 1¢

st
=
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O COMeSafety Z2HAE= C-ITSe +3d = &3
el 18 ZZAERZ WFEd AFEEA
S %1384(2006.1.~2009.12)

2 AYsHE EUS E2S vhast)
| RIbAuIz Bepeld FE AT

<H 2-1-42> COMeSafety2| = AN

7 e
omory |t BEY FUEO| mymel ) A2 / Scpel / HREARAT
O - - - - . e
CEEM  SRYEBR / AVUR / DSHULX| / 74U
DEBRY |- YR/ REMSHH
SpHIA |- BRI 617 BE/ PHENS B8 OE Yu AT

=X : IRS Global(2015)
O 2008 dFE &S 3T F v FAVIEE WAVE 7|&s &35t v=3
o=

- UL WAVE A&dlm 15T Qe vEn gel s wske $47]
= %

=]
ste] ThFd TAHBA WMAE £8F 5 JEF 200195 FFs T
X CALM(Communlcatlons Air-interface, Long and Medium range)2 DSRC, d&E2{ S4I, WAVE &
O| 7| j.l__.l—l'

O o]9o C2C-CC*= 127119 A AAA 7 = Zj_/h/\]?.ﬂgi 20163 o] % V2X Al
9 48sE 93 SUN UPAS 5o AGelA WAA EFH, Bk EF AY
A% 74 4o 5 Z2AES AW F

X Car-to-Car Communication Consortium

Q) L&

rlr
e
g
rlo
<
&
i
ofy
o>
(o
fru
)
)
2
l-'O
re
-4
=

O AlA Hae F&3sres Hfsta 3
H(ITS-Safety 2010)7} “¢-8-3HITS SPOT)E 53!
2

- 1990378 Al zhE ITS A3} A lo}&l Hog uFER &3} uF
ZAE A, BB G Q3 A ed "R T AEHHoE FUEE AEEASE g4
Ho=z 34

O “ITS-Safety 2010 & VZI, V2VE Argshs fEMRAAdA "= Adshr] 95k
2008 44FE 2011 349 Abele] My RAPYH Z2AE=R, TSNS

HAEHEE &9
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X AEHO| DSSS(Driving Safety Support System), =EWEMO| Smartway, ASV(Advanced Safety

Vehicle) 5o Z2MEE F7
A7 8

A, 2

2t

[

FEOAME 1471 XtSAE M Z=ALRE 27 ofQl RS M=

<X 2-1-43> |TS-Safety 20102 =2 &&=z HAS4&EH
g e
s FENEE EE2F0| FLSs ZEHE
« T 20 XHO| AASIOY(KIZYX), MMt X227t 4 SO ol dSAet =&t
Smartway 2 £0|= 0| 28
« ITS-Safety 2010 CHS 7|& : MM HEXNS SR ZEMS, HAEA JEA
S 7E 8
o MZ7F AXE0f UX| A2 oF0| o2 wAE SO FHHZ20| 2t Z=-XEt &
DSSS Alof| ofslf FolsiofF & Xt EXE 2TIX0| LHEEM ATRHO| 7t
« DSSSO| FRI|& M ZtMHX|X| Y, FSUX XY, FEAULX XY, S5 LXK
H A HEMSKA 7E S
« AHE SEMMeL V2X RS E 8 FHA™EL T2/ 71880 Ue 82
ASV FHAYEC EXE 2TX0|AH Sdut BAIZ Z105H0] XS K|
< ASV Q7|5 ¢ FEUXAAE, ZD|HA| FESUX|AAH, 2IgXE HYEA|AH S
=X . 22Y 2ELA(2013)
O ITS SPOT Smartway®] THFA 28 F Aul2~ AFgS AT A A= 1HE=E0

75 9 Hee B0z AYE A

- 5.8Ghz DSRCE o]&, =20 Axd ITS SPOTH =Fe] 7|7t 1&LFEAS
53 kAR Y, AEH, EFTA Tol 7
<H 2-1-44> |ITS SPOT =2 ANHIA
T2 e
IHB‘H/ o | = = - = O
cerg | ITS SPOTS Edff XTI £ XYLIAMA| HeE XISt XAHEXE RE
o
oxie | o :fu, - Mgt Z2Mo| U2 EXE ITS SPOTS E1tst= Xz ©2
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<H 2-2-6> TZAMA(QIK, BEH RO D S8 24(2012~2016.10)
HS | m2 A H= X X} x4 xE
A Low-Cost Solution for I% %dgrlligq TRANE:EEHON In this paper, a low-cost solution is
Automatic Lane-Level Map M g ON proposed for automatic generation of a
1 Generation Using % K%%%g‘ INTELLIGENT | precise lane-level map by using
Conventional In-Car M Og]awa’ TR/RL]{ISPQRT conventional sensors that have been already
Sensors T. Naito, SYST%MS installed in contemporary cars.
Where Does the Driver IEEE
Look? A T. Deng, TRANSACTION | In this paper, we analyzed the eye-tracking
2 Top-Down-Based Saliency K. F. Yang, INTESLI?IgENT data of 40 subjects consisted of nondrivers
Detection in a Traffic Y. J. L TRANSPORT | and experienced drivers when viewing 100
Driving H. M. Yan traffic images.
Environment SYSTEMS
Real-Time Global IEEE
Localization . TRANSACTION .
of Robotic Cars in Lane D. X. Cui, S ON In this paper, we propose an accurate and
3 Level via L Marki J. R. Xue, INTELLIGENT | real-time positioning method for robotic
eve via Lane varking N. N Zheng, TRANSPORT | cars in urban environments.
Detection and Shape
Registration SYSTEMS
Precise Localization of an IEEE
Autonomous Car Based on | K. Jo, TRANSACTION | This paper presents a Monte Carlo
4 Probabilistic Noise Models of }/ JI% Suhr INTESLIE)IEENT localization algorithm for an autonomous
Road Surface Marker H G. Jung, | TRANSPORT | car based on an integration of multiple
Features Using Multiple M. Sunwoo, S{?g"ll"%:l/ls sensors data.
Cameras
L. Shim,
J. Choi, IEEE .
An Autonomous Driving S. Shin, TRANSACTION | W€ Propose algorithms and systems
System for Unknown T. H. Oh, S ON using Unified Map built with various
5 Envi s Usi Unified U. Lee, INTELLIGENT | onboard sensors to detect obstacles,
wronmensM Sng a Uniie B. Ahn, TR//\\%SSSRT other cars, traffic signs, and
lap B ﬁ g}?oh SYSTEMS pedestrians.
. H. Shim,
. S. Kweon,
IEEE
I Petit TRANSACTION | In this paper, we investigate the
6 oIx| Potential Cyberattacks on g Eetl, INTESLI?IgENT potential cyberattacks specific to
Automated Vehicles Shladover TRANSPORT | automated vehicles, with their special
’ needs and vulnerabilities.
SYSTEMS
IEEE In this paper, we present a set of
N ) Y. W. Seo, | TRANSACTION | computer vision methods that
Recognition of Highway J. Lee, S ON recognize, through identification of
7 Workzones for Reliable W. D. Zhang, | INTELLIGENT | workzone signs, the bounds of a
Autonomous Driving D. TRANSPORT | highway workzone and temporary
Wettergreen, SYSTEMS changes in highway driving
environments.
[EEE
Autonomous Visual A TRANSACTION | In this paper, we propose and validate a
8 Navigation Cherubini, F. INTESLIE)IEENT framework for avoiding moving obstacles
and Laser-Based Moving Spindler, F. TRANSPORT | during visual navigation with a wheeled
Obstacle Avoidance Chaumette, S{?g"ll"%:l/ls mobile robot.
[EEE
. . TRANSACTION ) .
Generation of a Precise K] S ON This paper proposes a map generation
9 Roadway Map for M SOLinwoo INTELLIGENT | algorithm for a precise roadway map
Autonomous Cars ’ ’ TRAA%SSSRT designed for autonomous cars.
SYSTEMS
In this paper, we provide a review of
E/I'eerL(I)ISI?ir’ f]{g TRAIEIEEEHON the four types of models (submicro,
10 Multilevel Modeling of Conrard,” V. INT]ESLIEDIEENT Dropose & m ltalnd lmacrdo)] ap dt tf}}gen
. . ’ : propose a multilevel model of traffic,
the Traffic Dynamic (C)oelen, B TRAAI%‘,IS&(\?RT which combines submicroscopic,
Bouamama SYSTEMS microscopic, and macroscopic levels of
’ traffic model.
[EEE
. . J M Alvarez, | TRANSACTION ) )
Combining Priors, A M. Lopez, S ON In this paper, road priors and
11 Appearance, and Context for | T. Gevers, | INTELLIGENT | contextual information are
Road Detection E 5 TR{/\\NFISCI;SRT introduced for road detection.
umbreras
’ SYSTEMS
H M. La R. IEEE
Development of o i3 I | TRANSACTION ,
2 Small-Scale Research Do s T S ON In this paper, we propose and develop a
12 Platform for Intelligent Zhéng G. F | INTELLIGENT | small-scale research platform for intelligent
atrorm for Inteflige Yan.ow. H | TRANSPORT | transportation systems (ITSs).
ol X Transportation Systems an, . ATION
21| Sheng, SYSTEMS
Environment-Detection-and | J- Choi, IEEE This paper presents an
13 -Mapping Algorithm for JD ]f(eifﬁ TRAEI%%HON environment-detection-and-mapping
Autonomous Driving in Rural | G. Sopfani, INTELLIGENT | algorithm for autonomous driving
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) P. Cerri, TRANSPORT | that is provided in real time and
or Off-Road Environment A. Broggi, Ség%%g/ls for both rural and off-road
K. Yi, environments.
IEEE This paper proposes a novel vision-based
s TRANSACTION | approach to autonomous driving that can
14 How %gg;tggt?rgmg Is g B(?\blggium S ON predict and even anticipate a driver’s
ve: : ’ ’[\‘{EECI_}%\?&% behavior in real time, using preattentive
vision only.
Autonomous Platoon. Control G. Guo TRAI%EEHON This paper investigates control design for the
15 Allowing Range-Limited W. Yue VE FSH (%\]]4 AR platoon of automated vehicles whose sensors
Sensors ’ ’ have limited sensing capability.
TECHNOLOGY
Robust H-infinity Path R R Wan IEEE _ -
Following Control for i Jing. g TRAEI%CNHON ;Fkﬁs paper pr?selnts ta trobustf H—mfntnty path
16 Autonomous Ground Vehicles | C. Hu, INTELLIGENT | forowmng control strategy for —autonomous
With Delay and Data F J. Yan, N. | TRANSPORT | ground vehicles with delays and data
r ATION dropouts.
Dropout Chen, SYSTEMS
. ) IEEE In this paper, we propose a new public
Autonomous-Vehicle Public AYS L TRANSACTION | transportation system based on AVs. It
17 Transportation System: ¥ W 'Leu?"lm‘ INTESLLOIEENT manages a fleet of AVs to
Scheduling and Admission X. W Chu & TRANSPORT | accommodate transportation requests,
Control o ’ ATION offering point-to-point services with
SYSTEMS ride sharing.
[EEE
A Review of Motion D.  Gonzalez, | TRANSACTION . ) .
Planning J. Perez, S ON This paper presents a review ofmotion
18 Techni for Automated V. Milanes, | INTELLIGENT | planning techniques implemented in the
echmques tor Automate F .| TRANSPORT | intelligent vehicles literature.
Vehicles Nashashibi, ATION
Tt SYSTEMS
== [EEE
Randomized Bidirectional g[ibanha i ssé%HON This paper presents a motion planner
19 B-Spline Parameterization M. Simi W1 | INTELLIGENT | tailored for particular requirements for
i i - SHIHIG, TRANSPORT | rohotic car navigation.
Motion Planning R. Jazar, ATION I
SYSTEMS
IEEE We present a recursive path-planning
Recursive Path Planning S. Yoon, TRANSACTION | method that efficiently generates a path
20 Using Reduced States for S. E. Yoon, INTESLIE)IEENT by using reduced states of the search
Car-Like Vehicles on Grid U. Lee, TRANSPORT | space and taking into account the
Maps D. H. Shim, kinematics, shape, and turning space of a
SYSTEMS car-like vehicle.
This paper proposes a new efficient
. IEEE th-planni Igorithm ~ f articulated
anstramed Global' Path J. W. Choi TRANSACTION E{aeen'ggan e vel?icgl%rsl op?errating o ein
21 Optlmsliatlon f(i/r ﬁrglculated K. Huhtala, VEI%IC%I\]IJAR semi-structured  environments, in  which
eenng vehicles TECENOLOGY | obstacles are detected online by the
vehicle’s sensors.
) IEEE
A Hybrid Controller for DA &L TRANSACTION | This paper presents a new hybrid control
22 Vision-Based Navigation of AC Lima, INTESLIE)IEENT approach for vision-based navigation applied
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AslolHE = wFdo] HIF] FristEz kA “(5) HlE BA” oA FAHEHE
g
O Zt A"l PHE(FFH+AN )L 29 dguUAAHas, At
Ao 2 RE T} o] A%
<KH 4-4-17> 2t A|AEHIQ 23H|I2
<EHe: HE>
T C|Aslo|HE|E A|AE HI|53 A|AH
Ol X|AHIBEE 2.4km/t 1.6kWh/km
Q2| oz CHut 1229.094/¢ 173.89/kWh
CHO| QEH]| 512.18l/km 278.12/km
AR UH| 9.52|/km -
23HH| A 521.62/km 278.1%/km
AZE Z=SH74 | 131,400km(360km x 365%)
AABE 2WH|E 68,536 €/ 36,5405 21/ 4
X MI7|XpSAe M7 F™ TIF EX : http//ev.orkr (17/07/10)
X s 49 I =X o http//www.knoc.co.kr (17/07/10)
O wahA, A7|58 Alxglel g Hele 31,9964 Y/ A —63,993d U d/2
oi/a
@ AN & "7 B
O BRT H#<E&E7F 50kmoll A9 Y 4FstEEA(CO), E‘rﬁ‘r 2HO), & A4Hs=(NOy), "IAl
HAPME ©]4FstetA(COYE H S U729 Hl-82 200.41¢/km Ay,

B2e) A%, AAHEES Gl WA
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1 A)5l7] om @ 7]ZE BRTY w7

o Hgo] B WoR AAY (NESEA, 23 FEA @A BY NS
WA AA, 20161)

- 200.414/km * 131,400km = 26,333,8744/\1—52,668 % < /2th /A
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AgH Mwd Gold AFeAM S AU, BAuG L), LA
A& Ao E som, A7y B WA WE wEA "3 #19
44 e
<H 4-4-18> BO &F ZI} (BRT 20f JIF)
<69
2oI2F AAme| Hel SIISE A=ES B
o @219 U PHBH 5Y | o
edug | @ug | weAw| | edus| @@us |
¥z | mz | mz 2z | mz

2019 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2020 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2021 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2022 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2023 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2024 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2025 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2026 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2027 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2028 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2029 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2030 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2031 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2032 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2033 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2034 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2035 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2036 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2037 47,102 15,800 3,373 66,275 63,993 52,668 116,660
2038 47,102 15,800 3,373 66,275 63,993 52,668 116,660
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AL AAA B B4 A3
D) Me
O HHEE2] Exo] QoA vl WAL 3 AlFoAT TAst= Aol ollet IA

717y F AAZ A7)0 UFold AEFSHA Hed ol vge AEF A7t 7
A Hol AEH= 45 dF sE(cash flow)olz

G, & e A5 AFOIRE A AFF=ipel mek 1 b 2. o
E =9 dAAANA 10,0009 e FAskE AL ol Ass 10%=Ha 7Hde o 1d
o 1100098 A3 2% g MEe A 9

O T<2l&(discount rate), H/H]-§& #H]&([Benefit-Cost ratio, B/C ratio), <=&”} Net
Present Value : NPV), 18]a UlH<<&(nternal Rate of Return : IRR)E 7|FS

= W A4t

O ZAA BtdA &4 23 A7lsy-FA5d Alz=de] d/m&nl(B/0)=1.034, <3
A7FA(NPV)=71,239- 4 2= B/C=0.998, NPV=-3,976 4<% H7|&s8-E81 12U A=
go v} do¥= Aoz &2l

O 78l AzE Yl FHFA Axde AAA] B $58 Ao dF. =4,
Ze)79l Aol A4S Agel A4 e FU/E 2AFOR AW o £A
b obx Wy A7) Aol WA FA A0l BAXNA FGOR QAste] A A
Aol 21710 284 2AF ANHD AL

O AR B9

HIISH(E2) LY HI|ISH(FUSH)
Ax 202X BRT FQU2H BRT

H| & Ho H| & Hol
2019 557,448 182,935 774,800 182,935
2020 109,748 182,935 74,100 182,935
2021 109,748 182,935 74,100 182,935

- 267 —



2022 109,748 182,935 74,100 182,935
2023 109,748 182,935 74,100 182,935
2024 329,748 182,935 294,100 182,935
2025 109,748 182,935 74,100 182,935
2026 109,748 182,935 74,100 182,935
2027 109,748 182,935 74,100 182,935
2028 109,748 182,935 74,100 182,935
2029 472,448 182,935 636,800 182,935
2030 109,748 182,935 74,100 182,935
2031 109,748 182,935 74,100 182,935
2032 109,748 182,935 74,100 182,935
2033 109,748 182,935 74,100 182,935
2034 329,748 182,935 294,100 182,935
2035 109,748 182,935 74,100 182,935
2036 109,748 182,935 74,100 182,935
2037 109,748 182,935 74,100 182,935
2038 109,748 182,935 74,100 182,935
S 7HPV) 2,190,119 2,186,143 2,114,904 2,186,143
B/C 0.998 1.034
NPV -3,976 71,239
IRR 5.3% 7.3%
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