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ITS ; Intelligent Transport System

Fast, Convenient,
Low Carbon,

Green Growth
Lack of Infrastruc
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Accident
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Emissions

Energy HEV 30~50%
EV 4%~20%

->EV  HEV

Intelligent
Safety

Cooperative

Crash-Free
Integrated

Semi-autonomous Intelligent Auto

1980 1990 2000 2010 2020
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Passive safety

«s Active safety Passive Injure —
Fe=+  Integrated safety rollover avoiding  _ - . -
+  Enabling protection, . - === =" ..~ :
technologies for IS Le=" ;-
Air bag,” " cails
e . oMision avoidance
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—— -,
»
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+°  Telematics, cabin and other _
Seat belt- Non-safety applications.” Environment recognition

. - Road recognition

L 4

,

-,
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V2VEA

Al BEBE

cEEAY
: V21 4! (Vehicle to Infrastructure)
1 V2V E4! (Vehicle to Vehicle)

ZHLHSE 1 V2N £41 (Vehicle to Nomadic Devices)
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S5km

Monitoring & Control
Infrastructure
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Lane Change

Collision

Approach

Obstacles
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VII = Intelli-Drive & Connected Vehile(USA)
Smartway 21, ITS Spot(JP)
Cooperative System - CVIS, COOPERS, SAFESPOT(EU)

Drive C2X(EU)
U-Transportation
2' SMART Highway

USA ,2' [EU - 2'12'

Cooperative System KOR * JP
*VSC Proj. _ CVIS****
**Intelli-Drive(VII) - COOPERS VICS
***Connectéd Véhicle - SAFESPOT Smartway 21
 Drive €2X 5 ITS Spot

: VSC(Vehicle Safety Communication) Proj. : 2002~2008
** - Intelli-Drive : 2017E7}X| 300H7 =& ol 2} L=
*** . VII =» Intelli-Drive = Connected Vehicle

**%% . CALM
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EU-U.S. Research Cooperation in Cooperative Systems
U.S. —JP Research Cooperation in Cooperative Systems

B,
EU as observer
Oct. 2010
\
JP '
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|
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Example: merger of ITS architecture standards

Joining forces:

« EU-US Task Force

* CEN/ETSI report

+ Bilateral SDO
agreements

COSARMUNICATION CONSDRTILM

(=] o
£2C-CC Communication System ” 8 I_E_IL

!

ITS Station Reference Architecture

Applications

Global
Cooperative
Systems

- Access -
Technologies

Manmnamamand
(= 1=l ¥ ¥ || lli,

wene

WAVE/DSRC =

EC toolkit:

« ITS Action Plan
* ITS Directive

+ Stds Mandate

» Policy statement
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SATELLITE
COMMUNICATIONS

TERRESTRIAL
BROADCAST

Intermodal
MOBILE Communications

Navigation

Pa nge Travel
Information Assistance

'WLAN |

Adaptive : 2 : Trip
Cruise C Planning

©ETSI 2008 5 Fleet Management Toll Collection

Cooperative ITS : The ETSI viewpbint
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Smart Road Smart Vehicle ?
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[ T2 0|8XHZ&T X} Needs ]

i

Mobile & V2X A{H|A KEMICH ITS/ELOfE!A AMH|A
Nomadic Device (Application)

Smart Vehicle & Road,
WAVE, Safety, Mobility
Cooperative System

0| & LAl Ab H| = AL
22|, FH| M=, SI, A
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SMART Highway A 11| /4

S p—— Test bed
- H._ _,o_l'—' = 5 f=
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SMART Highway Information & Traffic Management System
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SMART Highway =& 5! X|&

22 A2 Green cons:
pe3s S8rvatio,
JAlY Py maly
g 9 bd g b Z 8
On Schedule Safer User Focus
100km/h & & 6= OIUl H&TE} Open AMHIA M2
<EM/XEA ST A SZAS TS EA A2 LBS nSAE HIZ
-XIE2HIN -.’_IE.“.:‘J%* g My Hi3 -AAIZL NSAEY NS
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SMART Highway Information & Traffic Management System
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SMART Highway =2 ™ a}%|

Advanced traffic
management technology

Safer and greener
Road infrastructure

Road-vehicle link
| technology |

@ Safer barrier and road sign @ Provide real-time information @ Road-automobile integrated
information

@ Vehicle control technology
based on road information

o
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Airbags E-Call

7

Traffic Local Hazard Collision
Information Warning Mitigation

Road Condition
Warning

r \ N
Restraint Emergency
. Systems ) Vehicle

| green phase)

Application

Management Brake Light

Normal Driving J| Traffic Hazard Pre-Crash ‘ In-Crash Post-Crash

[ Traffic Flow ] [ Emergency ]

Communication Technologles

“--IIIIIIIII
®

A-----......

Capability

Cellular Communication

4 4
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Cooperative ITS - V2X A{H|A

o =AM M V21 V2V, V2N

15 0lsd  E2YL 150|F 23 0M &40 7t
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WAVE Communication
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<+ IEEE 802.11p + IEEE 1609 : IZII:T1l IEEE EM HFEOoZ QE T K| EH
% FIt== LS (EYU, &0|) : 5.855(=0| 5.850) ~ 5.925 GHz(70MHz)
% EZ:200Kkm/h 0| & 2F , 100msec Packet Latency

V2V

0
& NIk
0Sl
Reference WAVE Model
Model _
Appllca“pn-‘ IEEE 1609. 1: Management Data
Present_atmn, ot al Upper Layers s ==+ Plane Plgn_e
Session | . N e e - =
Transport ;
IEEE 1609.3 Ngtwo.”"”g h==4 Security | /EEE 1609.2 uoP WSMP
Network | B ervices Services WME
IEEE 802.2 LLC Sublayer
Data Link | --——---—-—-- LLC
IEEE 1609.4, [yiac Sublayer s =1
————— [EEE 802,11 MLME MAC
Physical IEEE 802 11p PHY Layer PLME PHY
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SMART Highway A&
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17t B AFITS World Congress. Té€

.

WAVE Communication Service Demo

Intelligent Transport Systems

v RSE : 5EA, Avg. Dist. 1.04km
v AZE 11.0km (V21 6.0km. V2V 5.0km)
v BALSAZE &R

- Speed limits 100kph

- Two-way 4 or 6 lanes

ITS koren g



N2 7|=A|H : =2 Pilot Test Site



v'Length 7.7km, Width 11.7m, 2 Lanes
v'6 multi-pole(RSE), Smart Tolling gate, mini operation center
v'DGPS, WAVE/DSRC/Wi-Fi wireless communication

" ¢ ¢ 2% <3

—————————————— EPUBDEES ————————————————————-

ITS koren g



v RSE : 6EA, Avg. Dist. 1.0km
v AZ 7.7.0km
vV EEUE 14T 2 OF AR
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Safety & Mobility :
SMART Highway Project.

WAVE
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=R ISES
NGLI Forum for

Next Logistics Technology

300km/h = OASsXESac=

“Cargo Train eXpress(CTX)”

2012.05.22.

HIRHOT A1Q

I -

Kasl SR8 |17y



® N o O A ® N

N

JH

&l
&

oL+ B Y

0| I2{Cres
M7 o

Y ERS
JEIPNE
N&SHEHE $FAIAE(CTX) I

CIXZH X IISHE FT

8=

1o
ad

o /¢

Case Study
CIX %88 &4

=4
=2E




™N

Klo
E
o
k{o
Hio
(g

0
4

10l
B

o
Hio

40
<

104
i
IH

ol
ol

.

<d

- =RAIEL Ad=}

100

24

g, of|LH x|

g
[ -

vl

1l
0

Iil=
Ofu
=T

Hr

alf, 2010)

o
—

* MA 7 ===t RELEtel S RE™EH2 229 == (M



ol

- ME37170 30 Ao 2 =t (T ME, 2/F)

ZH, ER271A)

AHA

i
X
4
N
]
o
0
=r KK
_.__“_ A_l
Br X
M S
ol ol
z 3
Hm &
_I| —
End
M
Qo
o &
M
of _
o X
o7 K
51 2
K foll
{ m
oy
=
— o__=
ol =
w0 o
Ho =~
ol 3




join

o+ 18.7%

4

Ik
o

A
Zn 22 S EHQl(Cold chain)zl=

- EHH 222 20074 O

Klo
=l

5.2%

Y7

i

o/

O|OI=
e

Hio

<r

7t

= 11,365,000

=
[=)

18.7%

rk
Bl

Tg

201

200

201

880,000
200

(&I HH AIEH)

o O AL

EHOlg
=N

22

ElDIE
EHOlZ

L

(ZHhHEn

O 04 A



A2 104 2t

=]
L 8H| =2 Qe 2XRH|E 71 B

170% &5
HAlE Mot

H7t4.2% F7}

______ 7y

2001

2001 2011 2011

THE At2|H H| 8 (/= -km

o




7} 2= M| (20104 79.6%)
7F 3.9% M Zta = M| (2010 5.0%)

o

7:”A| =~
- O

O
4o

%0
rd
I

4dr

ol

ke

~|

<o
<+
o
{oi
rk
)
b1l
i

<+

of
13
pal
u 5
Ru H__l
D |
E
M Pl
LH 2
b | K
<
il
o
o
2
100
00
[E[0]
0 O < o
X
N
=
)
X
/O [e)
S > 2
< o
—
Mo LH O
100 ol )




TGV La Poste
- MIA ZE[2£(1984), | 11%(280km/h) 2l=+& EXt

o = A
- J'E‘E _)Ik‘o XI_-l-g-

-OHE"Y =5 0N 2 7[& REHETS Xt 23
TGV Fret
- SNCFO| A/ 112 160km/hD QUbtslE 22X}

Mg 10ft O/L|Z4E| 0| 407 A XY

mgA-SY 7 0% 3845




EU FE2| ‘Euro CAREX' ZEME

« A S3TE A <[5
- AlstomX} Siemens?| 300km/h

-20174 A =4 HS o

nE~%s!

=
—1
=

- X 2(2012E) mEtA-AZ A|H 238 A

i)

E S HH’*

- %F_'*R S7t2 Sloto| £

- HIOI 7<I*’H M50z Qlch
- GHG 4 S 3d 2 1I oi

o1
-dE2E Al 7|24 [EfEP A8 29

EX = from2015
AREX = from 2018
AREX - from 2020

“S Roissy cAREX O

» 7

LONDON CAREX

0o AMSTERDAM CAREX
© N— o\ GERMANY CAREX
O

LIEGE CAREX

LYON CAREX O

AAAAAAAAAAAAA

" BARCELONA
4 =

Euro Carex M E ]

lies




CIX 2=z

e it

Joi

time X

Lead

o

M8

CTX (Cargo Train eXpress)




0
e - d | 2| 5 [ W[ T
o X a Qo <] =
| x| M | = | 2 [ 0| 9
< | ®0 s | 2| X | =] &
<l o g i
A_ = OI ar ar 0 a
T 10 ol | K| & | R or
m - _._._._ H__I 100 |_h_A = n_
< q.__A_“ g F < muld H
ok mE | B0y ol 4r ot .A..._ﬂ
Xl [ oo | do | 5 | RO
Wopy | =5 | 7 | W| W | & | T
H | ¥xo| x | Ov| o | S
-~ | o<}f iol m_.__m xl bmn
65 o0 Ly {0 K e o
K 3 o =)
ol o7
sl =
3 = = | £
~ [ S ~
Al 4 | 2] o | Piw 7 | E
o o fo OH KO | © < =
i T = | S
AR IR AR -
o | 4o N | Ry RO H
"3 il T |k
o | <+ | X L m_u_ o L T
- Rr ofl | <| o~
| o | WO 0 TRy R
_Mo e ok > qu T =
Ki L 0 Ny | = klo <
—_— ™ B LH o | = = =
D ar OIE ||
~ K i %
Ko RO
_||_
2 EE A
0 70 T | T T A
: = 0 | T | & 0 | 7o
W_ oK T | @ | ®m | B | od
= v 8l o il OH H
gl 2

11



CTX B ¥y

|

<

mr
nal
ol
X0
Toill

K

H=7t= /M Al 71 )

HtO
O -

)

(M2Xt = 7HE =2 7 =

SEAF
o O
H
=

M
o
e

A
E

Tofl 40

lH
U Sl
4r ol
M o

i
.

K
Kir

o1

o

-

od
70

oI
0
Offl
101

80
OH

-

R

m__m o
= Q_o
M <
10 ny
K =4
_|_| o_.._
mu  MH
K =
T w
< @
= B
mm ol
n Q_o
W =
of X
&1 jo
<
oo
Yoz
w <
o
1k {F
ou OH
B0 104
oH 1!
o
*M oln
7T
N H 4riko

S ol o X



NEH-E KA 1sets 2l2-STUE2RE WY

v CTIX XA 7N E /2 7=

dEelol Y

ACism Hg  EeeEy Hg

W70 ==H) 367 340
M= (=) 129 119

X HEMU-400X Rolling stock LHEZ7t 7|&
Hillzg 70% HE




0K

« 289| Lead Time

gl
~
o
—
>

=t
o=

/[%amom% ]

v CTX & Railport




Ell
=

TEAIL

p©O

He

3l

DE7L7HK| s}

M| HIE]

4 CTX 2

bjo

- SRR LY MR e 21K

RSP

sr=QIx|/
JEHEE
DB

2F 2K

=
o

KROIS

0

= SEISE 2L H

v 2

v dEFE HA



CIX =& ZZMA (BT L= Case)

[
)
N\
[
CTX &l




Case Study(1) -

107,461

503

!

27,136

"), HAt

15,385

409,031

1

4

1A, 47

24,928

10,718,706

9,608

21,896,112

1,117,452 1,115

71A, E7IH R

5,364,666 33,397

71 RE

31,273
22,167

4,379,379

3,489,276

H7), =Rt

SR

"7

888

868,041

ofl

Kfo

K

gxtz

2l7| =

,
o



s —
do o o =
~ ook oy N iy
H o wo m T vl = R
M= oo 0 B8 00 Iy < 30
. ™ B 10 — zm OF 00 of
100 w = Mo ol oK MAr_._._ o Y <r o
Ho = 2 ~ 7 = 00 NI = O N
Bl __ﬂo “I__ mogo MO TH g Iy i
of __ 2 I o ® R i R
o = o Mo M0 gy fbg ol O
o g, H o XX L ow <o
B0 G =30 4o ot mo i n
z U & B VIR I L R
T om = ogp g o M O Sw TOM
i JK o oo 3 = o = QYT ¥ OH
~ - ! K _ = U E—
g o S W g W ¢ 9o ~z Y 9
= [ R s IEH = oo KU 1,
I T @ v T o o g 4 T
I @0 ® 4w 5 R E Rg M o
R o= o g ougy
M m_o Vom oz K<
LAy 81 <k
1
ol

Case Study(2) - @I




TOjakeh M Cjet

|
~~
(2]
-
>
©
=
=
n
Q
%)
(]
9

F0| RIFCX| | 25km | 228km  2332km 1.

7 gAMc] B

+572|

OH

Tl

—_

ny ! __
=
Kl
A

ol
e
<

LH

ol

——
(]

S

<o

326

272km

Al

0

7= Fe
115km 0|80 2
e Aot

o
=

oo ol
K 3K

o
oo LH
W4
bl 10

1602

332.3km

T od —

8.8km

0| FIHIRAEX] | 32.3km
7 SYUATX| | 40.9km

o7 gAEx|

o1 < ol
< g HH
KRR
N 10 T
< oo
BN T
OHl - XN

1262

318.1km

T ol

162

363.7km

Tolm



|
~~
4
-
>
©
=)
=
n
(<))
0
(]
o

(|
i
Ou

SNY-BHSSHALY 2t HNT
2N 27| -> QE B E DY
SN FHAN 27| > AHBY

bX|
NS ZHAN £7]-> AHBY
SRENER > ANBYED|E
TESASHALY NS 27|5t0f
TS EAS BY AY

T1
T2-1
T2-2

T3

—

|
ojor T1
CHor 12-1
CHQF T2-2

Ivipex

CHINBYDAEE

c
~ ™~

[e—4 L L LSS A
C -

=)
or
=
< oo
KM
nE =
i 350
100 B0
Ho
foF
100
S
o o
T jof
o Mo
[H
bu e
1
K H X
_ = O
KM
ol ol
g 30
oju of
0]
=0 <o
10
= <+
oy
E =
o o1
100 o
Ho w7
ol
ot
of
20
o= <o
m <k
=
o =
Ho
Wo
Jo
iy
&
K0

Z|
2!

mo

mo_._._

<+

W0 op

ol
LH
i

Ko
ud




2HME =H

IH

B

116.7
659.0
1,174.5

47}

I
o

1.79

543
8.90

B8

F

—

(50%)

(10%)
(30%)

AlLtz| 21
AlLtz| 22
AlLtz| 23

M=

s+zom

12.90
38.70

64.51

0.07
0.21
0.35

)

=~
(L

2.20
6.59
10.99

I CTX 10%, 30%, 50%
bl

—

—_

o

(20201 7|
5.85
17.56

ol
=
29.27

=

4

iiE

478
23.90

14.34

157
472
756

: SE2ETSE0

1,415
1,100
786

ALE| 28 H=5E &

: Railport 7| 4G H|&

1,572
1,572
1,572

© 37tXI9] AlLtE|2 27

o - O

H| 2 AHE

AlLte]
21
(10%)
AlLte]
22
(30%)
AlLte]
23
(50%)

I, =H = IHAE THZ ¢

o

|_9_
[S)

o
Ko



400,0008l/E

140,0009/E ”"‘1|7 tXl =
(F¢ 1,540l /H7d)

70,0008/E .

67,0008/ Hx2d8s

- QX E-AXF0/S
. KTX O§Z94(1,3400+H2)

(Y 7373/ HY)
50km/h  130km/h 900km/h
Eg CTX stz

=
7=

2
E

+ KTX Of 20| 8(30%), M2 AL 2(30%) £+

© o=

HEAEEE O HZALE =S| 50%

71E2 2 CTX 25837 (67,000)/E&)

1
1
1
9380+l |
1
1
_____ [ L___
1 737818 - a
1
1
1
1
__________
1
1
1
1
__________ | .
1
1
1
1
1
__________
1
1
1
1
KTX H|8  CIX GH|E
X
A




CTX2 7|tH =1}

7t
O

|H H|E X

S A2

HFAH
= O

£ M 29| Modal Shift2 CO2

oo AA
s =TT

0
o
od
70
L
ol
=
Kl
<+

Kk

ot =E9| HUB 7|5 43}

Of

23



L4, ACHES, Cold-chian

a
=

Hs

E E2F0 3

H =
ERCE

8

o 7
cz 27}

X
a3

| ChEN el A

o

<o

AL
T

F

o
=9

He 4
U MESE0 ZEHE QoH R0 7|ET Lo

7
-

1 =2
H

300km/h

. CTXE=

ol
ol
Pl

ud

40
<

nll

24



& Al

+

ol
=

| C}



