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SUMMARY

1. Title

A study on the usage of the frequency for smart vehicle service

2. Objective and Importance of Research

As 21st century begins, lots of communication technologies was developed based
on the concept of ubiquitous communication. Meanwhile, broadcasting and
telecommunication continue to converge and the newly developed devices like
smart phone were spreaded rapidly in those converging environment. Along with
the trend of convergence, new services based on the vehicular environment was
introduced, which is meant by the services like safety and convenience in a car
life.

In order to activate the those smart vehicle services, we need to look into the
status of the usage of frequency resource for wireless communication. And we
need to consider the redistribution of the frequencies to accommodate a new
service. Therefore, we are required to boost the industrial competitiveness by
redistributing the existing frequencies based on the analysis of the new services.

In other words, a research about the frequency usage policy that performs
frequency redistribution and retrieval is required for the smart vehicle services

along with the trend of convergence of broadcasting and communication.
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3. Contents and Scope of the Research
1) Organizing the task force for activating smart vehicle services

Task force is organized into three sub committees, which are technology
committee, service committee and analysis committee.
2) Survey of the technology standard and the technical development trend

3) Categorization of the smart vehicle services and survey for developing new

services
4) Analysis on the radio frequency interference

5) Suggestion of the idea on the policy about the redistribution of the frequency

4. Research Results

Research results can be summarized as follows

Aspect of o
In the state of beginning, as same as the level of the
technology _
. developed countries.
maturity

Aspect of service | Public safety services are considered to be provided prior

utilization and to private profitable services due to the deployment of

planning the 4th generation mobile telecommunication.

Aspect of It is revealed that WAVE does not affect the
frequency broadcasting relay system. Therefore using WAVE with
interference current broadcasting system is considered fine.
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5. Policy Suggestions for Practical Use

Strategical approach is strongly suggested for the redistribution of the frequency
for the boost of the smart vehicle services. Since the mixture use of frequency
with WAVE does not interfere the broadcasting system and the technological
standards are being fixed for under 5.925GHz, WAVE frequency is recommended
for the frequency band of 5.855~5.925GHz. However, since it is in early stage of
the development, it is also recommended that frequency for WAVE service should
be assigned for 3~4 channels(30~40MHz) at this moment.

6. Expectations

» Resource for the policy of smart vehicle usage and service activation
- Preparing a method for industrial boost through smart vehicle service
development and building infrastructure

- Preparing frequency harmonization with international countries

» Utilization as the standard criteria about new smart vehicle service
- Reference model for new smart vehicle service

- New business model for smart vehicle service
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AAZER)Z AREE 5 QAT

K127

5835~5855 Mz F+uhrth o2 AFY-&47]SAdn] o] B e85 8(DSRO)L.
AHEE 5 Qi

K151

4400~4500 Mz, 5650~5925 Mz % 7000~7100 Mizo] T3t TViHE< A3 ©f

STAJTIE A, HARFardidE 20, 10, 5 M AFEoE ARRIITH
3400~3600 Mz} FukFti 2 A3 7k FAstaL, 7] AR T AL obdR
W& SEAA AHES 583t B3 5650~5925 W8] Fabrt ol A A el <
25 Mz 710l wet AR FQ ARlE Y UERAZMA AHES §83th

2. =e| Ful 24 &

[TU-R §2o) 5 5o 2uHWPsA)o A& TS MuIAE 913 F3h4= AL A
I g BRIAE st 91, 20059 S, G, 8 E300 7Eks & 5.8GHz
Y 2}ErbA2 EADSRC: Dedicated Short Range Communication) #12l
M1453-25 AAsATE HZoll= 712 DSRC 719 B4 & 2 H9E 744
713, A FE YA 5 Hxly #ES APt 54l A s e
Advanced-ITS(A-ITS) FAFAlolg} WHsdte] Bux &4g& F31 Folth A-ITS
AEA Buxde vt 71 g 8 JiE B 9 71e54, a7 A o] B
=}, W ETRIOIA AF70de 243t BA71& A <F 27t B4 &4 TTA
SR EE S F71 vty [TU-RAIAE TS F3k5 o2 ISM tg9l
5.725~5.875GHz WY AHg-& skl Sk
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¢]53 9lt}. ITUS| A= DSRCE ITS F3t4 th ] 0.2 5.725+5.875GHz(150MHz) ISM
fjoe) Ae-e Asa vk AHL DSRCEO R 579558156H.E A-83ha ¢
om, A-ITSE 93] 5.855~5.925GHz tige] 3L HESIL Yot &
5.875~5.905GHz(30MHz) ] 7-¢- k& Qb Au]z~e] g Fapr tdo=w s}
e}, 2o A% DSRCEOZ 902-028MHze] Tl e Alslm QA9 7]%o
A WE TheFet AFEE ARls 8 7E 88  gl7]ell 5.850~5.925GHz T
dg AITSE 25 TFalsith Yo A¢E AISE 913 T00MHz the W
10MHz theZ9] g95 F3lek= Zlo] 14 - vl=3 & Eolgt Aozt & 4+
o} S-@uals DSRC Al 2824 5795-5.815GHz(20MH2) & AH8-31a 913t 5.835
~5.855GHz(20MHz) Y& AtdAg o2 ddstgct f-eluete] 495 A-ITS A
Hl 2 9 258 &, A|d T 28 55 L8 5H 5.850~5.925GHz 9] &3

(
i 9}

[O28 2—2] I ITS FUSLE Fo

:[;
I
=
rok
Ofok

Frequency (MHz) 700 900

| | |

| | |

| | |
Europe | . |

‘L %

902 928

North America j JI

710 770 . 5,770 5,850
Japan 10MHz in this band ‘ |

5795 5815
Korea - |
5,835 5,855
l ‘ In use ‘ Allocated | Potential | broadcast relays
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AR glovt olr] 1 tge 5 FASO2 A8HT Qo] Fh L A o

FE AFA

7}y = A
H=ro] 9% DSRCEO.E 902~928MHze| thed-& ARg-stal QUA|RE 7)) W
Gl & o AFE A2 a5 88 & L, [TU-RY [TSE 3k 4
o] whe 5.850~5.925GHz¢] 75MHz ¥ & WAVE Fafr= didatar, 20049 32
TAS st g Fa tide A2 5= [ 2313 2ok
o) =S [TS Auze] $4) 7]&2 M DSRC 7148 Agatar 1990 25E
Z7FH O 2 ITS 4k 9] A= U 84318 98l =gal] S} 19916l )= 93]+
WA w=dol 1TSS et #53t=% =7} {&(ntermodal Surface
Transportation Efficiency Act of 1991 :ISTEA)S AAsIdch 18]a 209 €89
71aE o] wEAe] =7HITS T2 Al =7} 1S o g A& AAdsts
5 stk =7HITS o19A A Ao 1&0 72 Fsh= gt w7

(32! 23] D[22 ITS a4 B 3

70 MHz

|
I
Short

Ramge
Seryice

Mec‘ium
Range
Seryice

High Availability
Control

Low Latency

Intersection
Applications

5.875 E===
5.885
5.905 ——-

n
D
«©

5.855
5.865
5.915
5.925

Frequency (gHz)
2 ApololA 2184 gl wAE BAS £A5h] $15) DRC 4 Fo47t e
Shrha QST ol3)E 1998de) ) WH) F Wk BIAHT 1998
B 20039@7}4] 214171 2% ¥ H(Transportation Equity Act for the 21Ist Century:
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TEA 2De.2 of 209 239 F7b2Ql Ade] vpdE I o AL =7HITS =
23 Aoy F7HITS o|E g kst A 9 710 7% it 8% 2
ZRESZ, A7 ML A 8 AR 75 Sl AHEEAT 1997 5€el| TS
America= FCCell 5,850~5,925MHz¢] DSRCE T34 #HlE AlAstA T FCC=
1998 6ol Eu WehS IAISF L, 19999 10€e] TBMHZE AME S ¢l A
v Auaz Fafsigitt. oju) Al Z=o] Fuba= ARG A, Ayp Ay 4, A
24 5ol aHHNeH, FCCe DSRCl thet 5.9 GHz thjellA o] Fub <
913l allocation report and order &5 3l o] FI tidS sl Zlo] 7Y
7 oprlope] DSRC AMrlz=oke] The fisiA Adsitta Skl Allocation
report and order &A1= 1 S =¥ AFE AHE st 20042 2€
o] xR e I FaulEL vt 2o

% 5,850~5,925MHz th &l 4] 750mW(28.8dBm) ©]/¢e] &
o5& Huj 16dBi7kA ol QtEU o]Fo] o|hth &
g £9oF 3 (EIRP& 30W(44.8 dBm)
¥ 7= Y] 5.9GHz= Federal Government$} non-Federal Government 3-& A&
=2 AA4
- v Ao F8kal Y= 7971 Radar x4 A 7hkmeoldiel Q=
DSRC  7]A= NITA(National Information &  Telecommunication
Administration)ell A =FHHE At #7|2

- 5.9GHz WY Fixed Satellite Service(FSS)¢] Extended C-band(5.925-6.425
GHpZ d3d=o] A& & 20039 11€, ITS America®} SIASatellite Industry
Association)= DSRCS} FSS¢| & Z2EF MEs M8 &

gk 20021 7€ 9¥ol| ITS America= 317} 2 A u| 2~ o] 33k HAIFE A
Shalgled), of AME 59GHz T & AH§sHe DSRCE ek RE FA17)Y]
o] th&dk MAC layere} PHY layer %3 (ASTM E2213-02 3-8 ASTM-DSRC standard)
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S 71Est Yok o] ARk [EEE 802.11aE 7JHbo. 2 3t ¢ow, OFDM
(Orthogonal Frequency Division Multiplex)-& #-83}3t}. [EEE802.11 ¢l 3]oll M=
A4 E ASTM AleFS WAVE(Wireless Access in Vehicular Environments)g} 33}

o] %, [EEE 802.11 913+ 2004 ¥HE1 Task Group pollA] WAVES} #AH
%2 [EEES02.11pE 2dsted 20109 2 &E31th o)<} Wasle] [EEES02.11p
A9 ASY BF3E 9184 [EEE1609 YA 1E°] [EEEUe wHEo Rtk A=
[EEE802.11p¢} [EEE16095 34 WAVE=} Asta glom, B2l F-41%84] Al
o ZFEARS g3k ek TGpoll A& PHY A5 MAC AlFe] &S THEL
[EEE1609 917 154+ MAC AlSe] 4ot MESA AZ olde] &S 13

staL Qlok

(Communications Access for Land Mobiles) ¥%3} 2FJ(ISO 2121%& 3kar 9t
CAIMAME 7] geje] 9 ITS & A Muj2vt A3 3848 2ka, o)F
B4 Muj 29l dAE S A5d 2% BN AAE 2FEE sty o, §9
At Ao zrAES FI8ta vt iz o' W7o, 244, ojgejo} T2
1270 vyt AsAsAy A1, AR, digte]l FFo® Foske CVIS
(Cooperative Vehicle Infrastructure Systems) Z2AE7} gl thaksl B4 Ad
< 782 F = CALM 7|ike] F4l 729 IPv6 79 IEUl A2 A 9
seamless A=W 7]&g 7iEstar Utk
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Europe

22 9% T35 o8 4 A7

2l
z

Nun—sfafety

[O2! 2—5] Rl ITS Ful 2l

rok
Ofok

i i i

: | |

! | TS| Future

ITS i Road-Safety ITS
Applications | I | iﬁppllcat ions
.

L Ln LA r:n r.:n Ln Ln Lh
LA (-] = =] [=2] 8 — (]
q wﬁ b:l__ w‘_ b:l_ m__ m__
L L (7] s LM Lﬂ [7,] L

<& 2—2> ECC Report 101 Zzjef

Services and
applications

Section of

this report

ITS as interferer

ITS as victim

Radio Amateur

31

Compatibility is achieved.

Compatibility is achieved.

Adjacent band: ITS unwanted power less
than -65dBm/MHz. above 5925 MHz
(frequency separation' or filtering required).

FSS 32 Compatibility is achieved. Compatibility achieved in most cases
taking into account the limited number of
earth stations and real terrain shielding.

Radiolocation | 3.3 Compatibility assumed with ITS unwanted | Between 5855-5875 MHz ITS may suffer
power of -35dBnVMHz, below 5850 MHz. | from interference.

SRD 34 Compatibility is assumed if ITS are Mitigation techniques are needed in the
operating above 5875 MHz. frequency range 5855-5875 MHz. LBT
Mitigation techniques are required in the may help avoiding interference to ITS.
frequency range 5855 — 5875 MHz.

FWA 35 Compatibility is achieved if ITS are Mitigation techniques are needed in the
operating above 5875 MHz. frequency range 5855-5875 MHz. LBT
Mitigation techniques are required in the may help avoiding interference fo ITS.
frequency range 5855 - 5875 MHz.

RTTT 36 Compatibility is achieved if ITS are Interference depend fo the antenna beams
operating with unwanted power less than - alignment and is limited to the RTTT
65dBi/MHz below 5815 MHz communication zone

FS 3.7 and Co-frequency: no study needed since few ITS within the band 3905-5925 MHz may

Annex 2 systems exist [1]. suffer from interference.

o 9E A

YEL [TSE FukrE (1Y 2-6]3 2o] 5770-5.850GHzE Hujjsla
e b g-80 = 700MHz teel 10MHz =95 FH38t2
T 92 ETCH a4 &4 #&] 5 DSRC W2ol] of s =

21 A9 Aul27} AgE

HU

Aol

L
1=
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[O2! 2—6] L=9| TS Falr 2l &g

10 MHz 80 MHz
: _{f
| [ ST T T T O T T T Y Y T |
- z R
Ig s DSRC
| m DSRC o
l2| 700 | B| ARIB STD T75/T88
| 8| MHz S e B A
| © e SEREREEERRE
| LI Y Y N A RO N NN N N R B §
! SEIEREE RN
o 4K
°e & g 8 8 K & £
~ <~ ~ ~ ~ 0 o b
MHz GHz
Frequency

YEO A= 71E 3¢ 5.8CGHz T3+ IR ITS 802 o] &3lHA 7}
& 700MHz th9 Q] UHF 10MHz tie &9 & F38k= Zo] 1 - vl=3 &
S0l Folntk 2012 7Y o] % 7|E| op R TV W<o] tAES; HHA T4
= o F 7 7T00MHz Y 3 10MHzE A1 kg0 =18 o Aoy,
53] 3 32 Aus a2 FE PALoE ALE Agoltt. o] tYe F7t
gt Ao] AER LYt HE] AGTFRY TS A2"S Adbsta ot 4
Ead 7z ZrEE wdl [17 2-7]39 2o

I —_ — _— =
[ 2—7) L& EZ0AM FMotst = 1TS Z2EE 2
e Emergency Non-emergency
Application message message
< System e

Upper layer Control ! Bridging

¥ »le
MAC extension — 1
Control CH MAC ) o
Control CH PHY —

v v vV..¥ v

Antenna beam SWRSU)
_____________________ sttt e e
VHF/UHF 5.9GHz
(Centrel CH) : (Data CH)
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=, 5.8GHz 2 vlg-& Aulzo] 52Q) AAL HolH 802 ARE-8kal, Ao
Adzs UHF e Alz=sle Abgsts WAolth ey b wAIA 9] &34
AMu]2= UHF thelst 5.8GHz the =FE ARglA ARALIA e = =
st} S HPAA o= Sk 594 2 Rich-media FR=E Alg38l= Hakgk
ZdollA BdstA F HIAAE ARALNAl B oA MEstaat & Aotk &,
of Aeas TACE FITS AL ws EFA w2 9 A, A 5o A
W7F 7F A= @, Ao b A2 A7 dold ¥, =&Y 9% 5o ¥4
oM FAlo] o]Fojtt o]H T FAHNME G kA wARe] HEE S
UHF ti9s 29sto] 99.9%2 §4 A3Ee B 3 Zlojth

-

a8 (39 2-8lellA & = %ol 7T00MHzolA 10MHzE ITS t o2 AR-8-3}
AL & OMHzE REtjd oz sk Wt ololle 714 <l tiejo] gd A2
ofUth. o]AL A AAZ o Fuhg 5A4Jo] F2 T00MHzE ZHIL§C.= wig st

=
of FEOZ AGIHILA S Q2 Teld HAY Fukg GRS B HHo|
H AREA R ThRolTh T00MHz Tl S [TS2 AMgahes wer
e AoEN ABR £l Be Sk A9E 43 7 vlFol

al
5.9GHz & AH&8h= Aol =A% Fak 23y st AdA o #
=k

O
rlo
e
r
=2
>

B0} ABAA A E ASV-3 TRAES 27 F), o= AU
N ZRAER A Ade) A% 4A% LA GF AP D ARDNA V2VE
9% e AAEAE AFE7] 98] IMbps o)) Hlole] AEEEES 711

= 700MHz 9 5.8GHz $41 $41 712 olgale] Au) 120077 FA 2 B4

ol 7Fed 7lee /e & A Foltk
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[O8 28] oM 1124E2l 700MHz ITS ot

1: Band plan based on current frequency arrangement

Digital TV TS FPU/Radio
Broadcasting microphone
710 730 770

2:Band plan in considering of frequency arrangement in US

FPU/ micr
Ligtoliy ITS microp oph
Broadcasting ho e ohe

806[MHz]

806[MHz]

3:Band plan in considering of study in AWF

DtgllaITV
- -

806[MHz]

4:Band plan for TDD

Digital TV FPU/microphone
; ITS
Broadcasting
710

730 770 806[MHz]

YEo| 58GHz the TS ¥ EF2 ARIB(YEH 35 3])ol| A STD-T75(DSRC Al

&) 9 STD-T-83(DSRC ojZejAlold M B #olol) 74 71&& AASAT At

Qb g 700MHz thele] EE2 Y& o ITS Info-Communications Forumell 4] 71
W Foln 0129 =0 AHE HxEZ st 9tk

rﬁ

ol

2k 718t =7HeHA ) 3%

SbA] AW =7} 9] ol A A ITS 7 B ARG Aske B, 98, I, 57,
o 5 &7 I7FE AQstare I1S Qlzgh #50] v Y35 o] 9t} g 2010
AHE ofelA 9 ITS A &S sfetetarat ofej Ao 4541 15(Asia-Pacific
Telecommunity, APT Wireless Group, AWG) W] ITS 2tdubol| A B34 7dt 2418
TR gtk FAE olejAY FAFAIFAWG)E ofe A H A7 T4 A
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(APT) 4¥3l 718 B43kel 24 & 3huz, ofgfx|99] [TU-R t&-3 F454
Hholl A% k33 2 F o8 Y 71%5S sty S8 uid 23] B3 E
MBI Utk ITS AAWkS TS 71, FortY, AH|2 o8 A7 ZAFE 913
7k o} A Y Zloll AEAE PP o, FHEAE Hkez 2011 3€e A
= 102+ AWGeA  “REPORT ON THE USAGE OF ITS IN APT COUNTRIES “ ®.11
$s 2 APsignh B BuAoA £48 oA Faig AHEASS A

G 2-D, <E 2-4>9) 2tk

=

R

ofr

<E 2—3> OEfX|2d ETC(Electronic Toll Collection) ol Al &&t

Technology/ . Deployment
Col F Band S
untry requency Standard ervice or plan Year
5,725~5,795MHz,
Australia 5,815~5,875MHz, - electronic tolling -
24~2425GHz
. ETC (Electronic Toll | Enacted in
China 5,725~5,850MHz DSRC Collection) 2003
H E tion fr Electroni toll
O 240024835MHz | o Pion TTom | Bedtome. o 1998
Kong Licensing Order | collection services
ET
(.: Collect highway toll Enacted in
(Blectronic Toll (Communication) 1997
Collection)
- Collect hi toll .
Japan | 5,770~5850MHz DSRC ect highway toll | b ted in
. - Provide various
(Dedicated . . 2001
information .
ShortRangeCom .. (Revised
. (Communication,Broa
munication) 2007)
dcast)
DSR(¢
TTA SSta(r:l/dar d ETC 2006
Korea 5,795~5,815MHz (TTASKO-06.0 E)I;le)ectronicToHCollecti (Iiﬁiajs
025/R1) &
Electronic Road
Singapore 2,350~ - Pricing (ERP) 1998
Systems
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<E 2—-4> OFEHX|Y AZ SAE Fitr ALE &

ot

Technology/ . Deployment
F B
Country requency Band Standard Service or plan Year
76~90MHz VICS
(FM multl'plex (Vehllcle ' ' Enacted in
broadcasting) Information and | Traffic information 1994
2,499.7MHz Communications
(Radio beacon) System)
Guidelines for
field
Japan | 5 770-5,850MHz . . ;
Vehicle-to-Vehi experiment
cle Safety information in 2007
communications (Communications) Guidelines for
(10MHz BW in 700 system field
MHz band) Experiment in
2009
DSRC/ Provide various
TTA Standard information
Ko 5,835~5,855MHz . Not decided
orea O, (TTASKO-060 |  (Communication, or deelde
025/R1) Broadcast)

SFO] AE FF AF 2 TS ) 51, FHH 58] 7Hs3 5.9GHz o
do] Fubg AME-S Tt 9lor, o]F $J3] ACMA(Australian Communications
d Media Authority) == 5.9CGHz ITS =& I3 JAHNY 2ALF | 249
AYRE 7 4] BAE YT <F 2—-5= ACMAY] 7MY 24 BaA Az
QokS HoFH 2 Ave gg3 2.
¥ Fixed Serviceste] &+
- 6 GHz fixed service band (5,925-6,425 MHz)¢} 5.9GHz ITS band¢} 7+4de] Sl
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- weh] ACSME FSo) 3 wAl A'd(5,915.55-5,945.2 MHz) &

ek ZE 39

AHgaA

% Fixed Satellite Services}o] &1+
- University of South Australia®] AlE#lold A3k FSS 712534 ITS OBU&=
22km, ITS RSUSH= 11km oA glojof g (Ud, ¥,
72 &3 18 ¢ )

EA = Qg

- A 2= H2E Ao A= 8.5km BojA glojok 3H ol
+8°] 7hsd Als UF

AR FSS 71427} [TS 7| A 2L Tkm A% Hol4 9]
&, FSS 71215 Qtelus 15=10

o A 380myt Ho|A]
- ACSMol| Al | qFgk

FH7bs

5]

Som

<E 2-5> ACMA FIi 29 o7 ZHn} otm

10

Service- No-oflicencesissued Interference- Sharing - applicable-
potentiallicence
conditions-
Mobile: and- fixed Sixe Yesv Relocate-service to another-
receive-allocated-to- Special condition 27 frequency band or-allow-continued
/ictorian: Police: operation on-a No-interference/No-
protection basis-
Radiolocation: 0 N/A« N/A-
Special condition27-
Radio astronomy- Six stations-listed: Very low Yes:
Australian footnote 87~
Defence: Australia-wide licence Low- Yes-
inadjacent band. Australian footnote-11-
ISM. Class licence- Yes. Yes—limitusage to below
Licence-conditions 59735 MHz asper-International
standards-
LIPD Classlicences Lows Yeso

9 TS 35
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A 9B EAPRH gFozE g os WAVE (Wireless Access Vehicle
Environment)¢} WAVES] EAISSZ Aeojwd I[EEE 80211lp, 18]l CALM
(Continuous Access for Land Mobiles), DSRC7} 1th. WAVE= IEEE 802.11p 7]%F2]
SA71E NS Fall, CALME A&, JAF94 5 olF BAIEs] dAE T3,
TIACE A5y wEAaH 9 A AR F5S FFeTE Aol glo]
AN T 71ee 1 WS AR Zoldittn & = Q) o

o B 71eEl] e 223 A2 %

Aol A ol2d A%

¢

-

ey} [TS BF3te F B3GR, AAA R, B582190d3)oA A% Fof
g o] B2 1z Aed Ak B4l 7l Tl 8a7H e 23S I
Q1 ok FES| G- Ak} ITS Koreaw stolifj 2~ Ay o] F o] & &8¢ £2F
B 3 A 4 AA B 11SE AT Bd92 5 A 2 7l< /e
T BFIE FH8l 9o, AAAA R FxHAFAATY, AFAEEA

TTAG= A REA71EH3)DE 95 o] Ay TS Z2AE 15PG30S 5
3 =2 kel AgAt 3 AAgREE Ui Jedd FEAHoE A_Y F e
BN 71&e 2235 Fosta glon 2005\ ITS PG} e uiel~ PGrE g3 A]
WA Abste] Q1 etEA A TEHWG3102), AHETHEAIAFEHWG3104), b
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A FHHWG3105), A1 t)-&- A TRHWG3106) 0.2 -4 = 21k,

WG3102& A 852IDRO< HIET zete} At &

T 9Tk WG3104= X2k obdl. Xerk w4 HlolH A4y BdH EA ZzEs
EE:

2 sigon] A A5 BYe |

TTAE AF7HA ITSHH ©HAl| % F2 oF 50997 AA gk 2007@ A= 22
DSRC, elvlEl2/TSe] ekl 2, Hole 4 5 a7Al ojs) %28
e AW,

L. DSRC #+3} |3}

TTA= 20000 =0l DSRC 9] =uf 3EF<Q1 TTAS.KO-06.0025 “5.8GHz e =
7N A =3 g FE7IE SAAE FARAT 2ES AR o) F, & %
& 7IRte g W2 FREA2E, AF g AT T8 AA AH 2 A8 Ao
A gold m2e| 959l 534 FRE 93] 1SO TC2049} ARIB STD-T555 =
st 2006 =0l JiAe] olFoAHT B N FEFS IAEE SO TC204
document prTR2/204/15/L7<& F-8&3F5om JEFEFHARB STD-T55, L2)¢] =Z=#H ¢
T2, MAC A2 dal, 27131, b3t &S 5 Fxste] EgE Rt 2 of
o Al &FE M ol¢t HEY s34e HAFe] A AETA GA

AEA Bokslo] ¢85 9ok

-
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30 20E AEA SEAHAE A8 T o8 4 A7

had

<E 2-6> DSRC EZX 7§t 018

47t T8 U

1998. 03 TTAONA ITSH ©AE 74 549 gFs8 31

1998. 06 5% RF W4 2F 22 FH<ETRI)
soo0, 10| 8CHz T} AEEA Gk o)A 2] RiEal E2
‘ (EFH S TTASKO-06.0025)
AREAE TA] Al 2001-213(2001. 4.7)
2001 04 DSRCE % 2 glojthg Fak &uf T34 Y

- A7 A7) B4 Ang: 5.795GHz~5.815GHZ(20MHZZ)
- AR S A7 SN AEE ¢ 5.835GHZ~5.855GHZ(20MHZ )

2003. 10 =2 AL sto| A 2] 9] FARIZetE 55 IR /RF ] A9

2003. 10 58GHz DSRC Layer2 A &7+4 &

HN
HN
(Z

3 TTAS.K0-06.0052)

2003. 10 58GHz DSRC Layer7 A&7+4 EF (EF¥3E: TTASKO-06.0053)

AN

S8GHz thel ek et wuls| A5 kel R S RS

200610 (EFWE: TTASKO-06.0025/R1)
2007 06 | 38GHz DSRC Layer? A1 872 /A4
' (EZW3: TTASKO-06.0053/R1)
8GHz DSRC Layer2 N84 7HgEz
2007. 12 5.8G yer2 N @4 714

(EF9¥ 35 TTASKO-06.0052/R1)

t}. WAVE %+3} 33

TTA PG31091 4= 243t B4l 71w =ul 73 AlZkskH [EEE 802.11pE 7]
o2 FrhA o= AFF WE & B I Aes Ese ARt 54l Als
g7 o]gk o] 5o & 2008\ FE dAA R RFES T B A Yk <& 2
—Doll AAE AFE BAl Azl FF N @3S AW R, ‘Stage 1, 2° &
TTA If3EFo|H, ‘Stage3 PHY/MAC A5’ & [EEE802.11pE +&3lHA 71&
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A2 1TS Fok Euf 3 2338k d 31

Ol

A E3E o] A & MEL WA Ad 4 I wiA HT B
<okal ITHHEE Fub< 5.855~0.925GHz). 3 “Stage3 WIEYA AS’ & IEEE
1609.39] W-&-2 &8t AH1t HE F e Hsl AAEA A HeS 8
3 FFA 7wt 9om, 2010d 12900 AAH ‘Stage 3 §8 Z2EZF <l
Folx’ FFEZ & ATAAMY A2 774 B AR 7 T4 Al 2E 3 7]
[EEE 802.11p 7|®ke] WAVE A|2=®l 7ho] s &9< s 9l AlSHigher
Layer)3} ALME (Application Layer Management Entity)7te] Q15 ¥ 55 A&
71ty Fa=, 20119 1249 A4, ‘Stage 31 =S AIZMACAZ" & 4 A

&8 ForE AR K& 2009320 AAE Y £ 220 Fx T

o

7]

ru[o

4

&5 ARk 5 wjAguks FakrE £AE] A AR Ade A&k o
<E 2-7> =L WAVE E= 7l g
4zt *F U R kol
2008. 06 | AFFZF FAIA 2 Stagel: QAR TTAS.K0-06.0175
2008. 12 | A= FAIA 2H Stage2: oF71€A TTAS.KO-06.0193
2009. 12 | 2FE SAIA 28 Stage3: EE|A|S/MACA T TTAS.K0-06.0193
2010. 09 | 2FFRE FAIA2H Stage3: VIESA AlS TTAS.KO-06.0234
2010. 12 | 2= TAL Al 2H Stage 3: $EZZEF QlEH| 0]~ | TTAKKO-06.0242




DSRC o2 Zxp4] T8 A28, M B A2 Sl 2850 git). o] %

DSRCE] ¥4 7142 % o We te%st n&e o3HE AT = + Ut
WAVE E4lo] tjslo] Bl H23) 31 71 Aol $u3] ol 2olA sk, &
BoAE B4 FH4E PR o 1S $4 /1% 24 Bas 53 Aun

7 @k,

7}. DSRC ®F3} |3

DRSCE ITS Ao dAg] EAA oz v EAAX 9 21 & (on-board) 2}
F SAZA Abolell gAE] B 1% FFl SAS AFs] fsl 2F AR
W= JTE DSRC =4 F23h= 2 57Pd #33F Aol nhr-El=Ed 1990 o
SukRE BAZLE o], [SO TC2042] WG15SoAE Hlole B Als o] T2 &
F X735, [TU-R WPAE FakrE FAH2E ¢ EYAS XF3E T35t
Jeiv =A FE2se] oiE FARl 9, v=, 98 A Ut AR bE
PHYMAC A5 #4<& F43t] 2= 9 =4 2o Aojst9a, =4 2%
° 2 DSRC $-¢ AF EFC] AFHL Y= A ZFoz FHEHTH

|

|

O

<E 2—-8 DSRC & =H| =&

#F ¥s A= A=
1SO 15628 Transport infoxmatign .and control  systems 2005
(TICS) - DSRC application layer
ITUR M. 1453 Intelligent tranépor.t systems - Dedicated short 2005
range communications at 5.8Ghz

15O 156282 DSRC &8¢l a3 72 7'ss &Rt &4 71850 Algs=
AH 2 ZEn|E BE A o3it). Z=9] DSRC B4l & 7|¢ dgs A¥EA <&
2=} 2ol Hejdt.
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A2A 1TS F 3¢

) 3

#F3 ds 33

<HE 2-9 =714 DSRC == 7|= st
g2 Y T )= Els
(ARIB) (CEN) (ASTM) (TTA)
OBU: Half-duplex
Sl Half-dupl Half-dupl Half-dupl
ST | RSUr Full- duplex alf-duplex alf-duplex alf-duplex
Al Alz=H R TE R R
o Fu4 | 58GHz W= 58GHz W= 59GHz W= 5.8GHz W=
oy 8OMHz th¥% | 20MHz tH&Z | 75MHz t¥Z | 20MHz t9Z
EOEN
IR €T ©° .
g A 7 4 7 4
Ad & 5MHz 5MHz 10MHz 10MHz
/08 3. 28 3. o8 .
1 or 4 Mbps A = 250kbps 3-27Mbps
A 2] A 30m 15-20m 1,000m (Max) 100m
RSU: 2-ASK
EERIN i’?:g ((igi’p;) OBU: 2-PSK OFDM ASK
G CERES
% ASTM: American Society for Testing and Materials
M.1453& ITU-R WPHAAA EF3)3E DSRCE F34 dIZE 5.725~5.875 GHz
(150Hz) ¢} ISM ti9= Aejgitt. o] & 7|Rto®, Zbae A=o] Fup 7ol ¢
0] DSRC &-& % Ajn|z=o A&3stal ok HZol= 712 DSRC 71€9 54 &
T g HAE NAATL A = HA T T d-EE A7 7 S4lo] A

7hed 7Es

ik Aolaiats o] E&Ea Yok

FHS AHIZER 7ss &7sto], Tolling 3
7] 54 AH2=E CEN DSRCz

2002)3}Fe] A&
5.905GHz(30MHz) T4

Aom A

,33,

‘ Advanced-ITS (A-ITS) FHEAI

F2t 5 AgHE g

Hrgstal 5.795~5.815GHz (20MH2)E
A AMuIAE T8 A-TISE 984 5.875~
< TSI THCEPT ECC, 2008).

3te] 5.9GHz 714
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34 201E AER SEANAE A8 205 o)g AH AT

n] =& DSRCE 22 902~928MHz| th-& ARg-staL YA 7]%e] ol wf
2 Ot AlgE Auls 875 $83817] 93l F7H8 02 5.950~5.925GHz th &
A-ITSE &33FtHFCC, 1999). YE-& A-TSE $j8l] 700MHz the 1) 10MHz the
o] s FHsh= Aol ¥ - vlEH & Bo|d FOoE, J|Ed ¥
5.8CHz F34= U2 TS §02 o] 435t HA F712 700MHz 1%l UHF oY
S 71 @938l Alo] AR 2Yshs HE AdTxe [TS Al2xEe Aeksia
Atk T00MHz tHS-& ITS AHl 2ol A gabs 21 YRATE F318ta glom 2}
2k FFo] B vt A % vselA e 5.9GHz Y& A
sh= Aol wAY Fubr 23 AFAk AdSHAA felsith

Syt A= ATS Aul 2~ 9 Al %, 1413 Fa 2§ 55 1LY
atod 5.850~5.925GHz 9] &do] QFEHU ojw] 1 tiYS WE FAE R AEEt

A ol tig Fub T B M AF7F DA AAolh

WAVEE 1&0 = o|Fdhe A& 7oA b F Bijkd A 2E A|F317]
gk ZAIT ITS 52 71&2 HY o]s4% 200Km/h, Hd) 5414 1000m,
A|AAIZE 100msec ©]ats et e s AUNE 9 2F357F 33150 gtk WAVE
RFsh= B2 ASEE 259, [EEE 802.11p¢} IEEE 1609 AlBg]l=22 4 7l
o] FIg=lo] gri(1d 2—-10] #=).

WAVE®] PHY/MAC AlS-2 802.11 4] &&] AT MAC AlS< A 54 &
TAE| wao] Hgt Ao 2, 10MHz thol Bt S =(FH T 27Mbps)E A
A3}alL, Basic Service Set (BSS)FY ¢lolA = FAlo] 7hsstH &0 = o] F3d}H
FH072 BN AZA 9 A7} o|FoARNERE 270y (scanning), B (association),
?1% (authentication) ¥ 22 7} AAE A YA A [EEE 802.11p+= 20043 5-E
%2317} F=x150] 20109 802.11 amendment 6= +HEE T},

o =

=]
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A7 ITS 3k &9 2 3

¥
HN
ot
rek
oldh

[12 2—10] WAVE &= 2En} osI & RE1jo| k|

osl
Reference WAVE Model
Model
Application,
Presentation, IEEE1609.1, Upper Layers s
) etal.
Session | T
Transport i
P IEEE 1609.3 | NeWOrking L security | IEEE 1609.2
Network Services Services
IEEE 802.2 | LLC Sublayer
Data Link | -----oo—o-
IEEE 1609.4, e
77777 EEE 802.11 MAC Sublayer
Physical IEEE 802.11p | PHY Layer

[EEE 1609.4= WAVE HEIAE S5 3 F402 Ao} Adst Aoz A4
49 (oS 5 Y U S ARtk B 342 20104 1089 B3 o

WAVE WESHA 7)ol &3 7421 [EEE 1609.32 IPv6/UDP/TCPE 45+ P
ek 22 EZ 2~"HS 2Yshy, WSMP (WAVE Short Message Protocol) k=
non-IP T2 EF 28] w3k Ao|sit). WAVE Au| 29 JjA], A& Ad &3 A
2F 51 WAVE AMu|2 33 5o dxE Aolgith

[EEE 1609.2= WAVE X<t & A2 <hssl HAIX] 2] 2 A ¥4 5&
gt FAlOl F2 olEFg Aol & #e] WA Hetel s} TRl glot

,35,



36 20HE AEA SEANLE A8 T4 o8 B AT

Aol A AAE b AR A9 s dA EFE3) 218 Folth

[EEE 1609.11> WAVE 27} A& #A FA0E A7 A& A A6l AF,
AEg 93 2R, 15 9 Ha AEH dEE voly we A3 52 A st
o AA) FF3} Y Foltkh

[EEE 1609.12= WAVE A|2EloAe] 2Hzte] st FA2= PSID (Provider
Service Identifier), OID (Object identifier), Ethertype, [AB(Individual Address Block)
2 Management ID 55 A2jsit}

t}. ISO TC204 CALM EF3} |3}

ITSE 913 F A F22 150 TC204 WG16914 CALM o|gtal a}= F23 7|
J& Zete g g3t Ay glon 20119 A oF 39709 FZ&he] 3
=1 ek T8 A 1S FYTAl 7le, A= o, HE] ZAE F4, 29 7
EAl H& eCal, 28] ZEH AR So8 gokdr)

CALME- ITS FAlef ob7lelA e} Al A& A= tHEZel 7ides, st
EE O olde Bl HjtjolE o] g3l 149 AT FA QEdols X2 E
7 sevHE gty Eg WEYTY o] 54 Mobility)E A¥sh= Pv6E

¢

& s PRI 2-11] =), o& S
g 78 7 e 725 AYst SAvA 4
ITS 3-8 87Ae A% AAIst H2o SAMAIE AeZ o2 AT & Je
FA4S ATt CALM o718 X = P 714k non-IP 714 3-8 AH|AE 3
sto] 2HEE b MBI 2E 984 non-IP 7Hte. 2 S HEES A9
A3l o]E  ‘CALM Fast’ 2t 53t 1 9)9] ymz MulxE [PvEE o
&3P 7|9k AR|2~E ALt

CALM} #Hd=o] @71 AA 9 /M= Qe B g2Ee E 2-100¢
Zh

o

==
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<E 2—-10> CAM zZ&H =H| EZF

% WS A= AR

1SO 21212 Intelligent tra1.1sp0rt systems -- Communications access 2008
for land mobiles (CALM) -- 2G Cellular systems

1SO 21213 Intelligent tr@port systems -- Communications access 2008
for land mobiles (CALM) -- 3G Cellular systems
Intelligent tr: rt systems -- icati

1SO 21214 elligen agspo systems -- Communications access 2006
for land mobiles (CALM) -- Infra-red systems

1SO 21215 Intelligent tra1.1sport systems -- Communications access 2010
for land mobiles (CALM) -- M5
Intelligent  transport  systems -~ Wireless

ISO 21216 communications -- CALM using  millimetre 2011
communications -- Air interface

1SO 21217 Intelligent tr@sport systems -- @@Mcaﬁom access 2010
for land mobiles (CALM) -- Architecture
Intelligent transport systems -- Communications access

ISO 21218 for land mobiles (CALM)-- Medium service access 2008
points
Intelligent transport systems -- Communications access

ISO 25111 for land mobiles (CALM) -- General requirements for 2009
using public networks
Intelligent transport systems -- Communications access

ISO 25112 for land mobiles (CALM) -- Mobile wireless 2010
broadband using IEEE 802.16
Intelligent transport systems -- Communications access

ISO 25113 for land mobiles (CALM) -- Mobile wireless 2010
broadband using HC-SDMA

ISO PWI 16460 | CALM WAVE -

ISO PWI 17515

CALM LTE cellular systems

,3’77



38 2nE AEA SEAHAE A8 T o8 B A7

[O2 2—11] ITS RMEN J|&

0|54
T i it
[ 2o |
4
Vehicle WAVE
g K (VMC, UTIS)
T
Walk 1
© CellalarPCS
(26)
Fixed WLAN WLAN
1.4GHz Bluetooth 2 ACHz Rigrzll
80215 802.11 blg e
T ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| A1 A B0 MR il i L "';F
0.1M ™ M 10M 100M
HEZE(bps)

@A) PWI @Al 9lom o= CALM o}71El oAl WAVE 52l 7]5-& A ds}7]
ek Aoz WMol ¥FHEE FR8= Zlo| olYz} [EEE 1609.12 & FF =1
A= A RES F9 WOE o-F1 o]= IS0 29281 ¥+2] F7F ¢50 & i
2 7540l =tk

oh&d, SElvgte Hol & Hgo] @u3 LTE 7|<S CALMd| HE3]
93l ‘CALM LTE cellular systems’ 2= A& 35S Abetal o]9] Abd
RIS st U

N
o
4o
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274 1TS FFop o) 2 233 d8 39
A3d Y e 5

WAVE F-3, 233F 94 A 2" 7/ s-olM s AAREFA 743 =84
EAATF LA WAVES 541 24 %

AAREASLLL 2008 %ol IEEES02.11p Draft 6.0 F4& WS
[EEES02.11p 25 SoC = 7HEstgion, of& 7Iwte g g ZHREH 7| A= &
PES At BH2EsHth 20099 8EHE =2 FAL S AAFAAT
A, AEFANEF), dASAHT) 53 A 2ntEStolgol Y S T35t
AEAF TAlY 2E B4l Al2ElS A, SR Stk

FFAANEAA TN 2010 o] [EEES02.11p PHY 723 531 ) 27Mbps
o] =2 &% A9, Latency’} A& Multi-hop 2| g, A7F 5713 5& 9438 GPS ¢l
El3o]2 A 9 97 RF Transceiverg 13t ADC, DACE A ¥sh= WAVE &4l

=2 S /st

in}
=
i
!
i)
[>
|m
ofy
-
ig
2

2. =29| 7|& ¥

=9 ASLS WAVER 4 2 HS 71 5 A83E gl lom, o &

& FUWF B Al=Ee g &de] o] FolA 1 Stk

<& 2-11> WAVE FF, SUZ H AILE JHE Al

UNEX | - AtherosAH2] Wi-Fi(JEEE802.11a)1S 7|90 2 IEEER02.11p F3+= th o)l A
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40 27hE AEA SEAU2E 0T F3hs 01§ 4 AT

had

5 2}5}= IEEES02.11p/DSRC ZE-S /fatsty] dAnjsla &

- 5850~5.925GHzS] 3k Y& A Y3, 10MHz thE oA A
27Mbps7HA] A sl= eWAVEEHE WAVE 541 285 7|

- A4S 79} 71wl BE AN e

- 20119 S ITSAIAITNE] o 1 WAVE RSE/OBE ZA|

Kapsch
FA| 2
H A
&Autota
Iks
- 2009l IEEE802.11p Draft 3.0 74| &3== V2v 54l FHE
LinkBird-MX V3.0 7
- 5.725~5925GHz®] 9 el S A8, 10MHz Y ZollA Hoh
27Mbps7HA| A|Ys= WAVE 54l 285 A
NEC
Europe

< LinkBird-MX >
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A2 TS F3h 2o 2 EES A 41

-HE, S 2 B MR OE T4 g9 WAVE B4 YT § e
S E ZAE FH9] Wireless Safety Unit 7T

- v= g FHY HAEWE FE5t A5S HAES Y S

-20119 A= ITSAA 3] ol A/ WAVEDSRC €54 AA] 9 &7 o]~ Al
- V2VE o] &3 Akt obd Mu s Al

- V2IE o] 83 Y] AF Aul2 Ald

Denso
America
< Denso WAVE RSE >
R - TEEE802.11p Draft 1.0, IEEE 1609.3 D22, IEEE 1609.4-2006 74 TH31H,
enesas - —
5.860~5.920GHzS] F3}4= 9GS A Ydl= WAVE A28 L2 EER]] 7
- A5 okdS 913 WAVE ©he mnldE e st
OKI | - WAVE BAl& B3 A3t 54l GPS F471%S 7o = WjulAlol A
P2 TEHEE
- 20108 54+ ITS AlATh3] o)l 4 IEEES02.11p DSRC/WAVE A] Z~EIS]
LocoMate A
- IEEE802.11p, DSRC, WAVE ¥ IEEE 1609.2/3/4/11-& A%t
- 2011 A= TS AlAItH3] o4 WAVE RSE/OBE A 2=l Z1A|
- WAVE/GPS/Wi-Fig] & &54 +d
- SD7}=, USB EFY9] WAVE &FA4 %A
Arada
Systems

< WAVE RSE/OBE > <WAVE OBE - SD, USB>
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42 ZPHE AEA SEAULE QT Fos o) A

A

i

. - 201139 B E&S 2% WAVE T SR E 3-8 AU A5 AA
raun- - - =
bofer | 7 OPS TS AFA HNE sherdtn, Fiol B 5 A
O 1 old ARE RSUS FIWEE HAH
- WAVE V2X BA1E o] 83 obdl Anl2 /s 718 Fol Sl
- 2011 S ITSAI A S 4 WAVES ©]&3F AR~ Al
- WAVE/ZRIEE A5S 58 b AkaL WA Ajulx
GM
< WAVE Qb4 AH|2 Al >
- Crash Avoidance Metrics Partnership
- A JAEE o] FoARl A kA Ve N AAAA
- WAVEE °|&3 V2X B4l 7]&9 At 9 483t Ad
- WAVE V2X 52l 7]&S 7[RE02 & w5 b Ajul2 A
- 20113 SAS ITSHAITE oA V2v 7]9E Qb Aul 2 LeA|o] 2~ Al
CAMP
USDOT/ Vehicle Safety Communications 3
CAMP
Mercedes-Benz m TOYOTA
., €D NISSAN
@@ VOLKSWAGEN
Imtﬂu,em Tnm, ion Systems
< CAMP H&AY >
- WAVE 24| 2 Al2H 7]& s
Cohda |- A& @& g ~nlEZ A% 7]& 7
Wireless | - CISCO$} $H 2 &58 RSE Z2ZEEN] 7%t
- ZREEY I g5 9 i 1] A
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ot 1Y 9wk ke A% Fhw|gtol] o8 2tk Mz To] BYFo) BT}
Fe 27} o 2R stolu s AAEHE @A) ST EAA B 2 A7)
i 2ol whel sojull 2~ Ag3 Fgo ERY 4 glon, AV E Y3t

ek AAl B3 AR AR (29 3-1 % (27 3-219} 2o}

ki

[O2! 3—1] slo|zjA0] AIAE T4

<KIER] AIAE @1
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44 20VE AR SEAHLE G T o f A A7

[O2 3—2] Sl0|THA A|AE! AMH|

MEEEETE

EEis|

ETCHI07|

Master key, 7F=/0BURH7|, Server

loluj 2~ 2=
+9 Al A7 1,200t 5 AT

AA T

=

SITk. 712N 5835 ST o) § b5

al
£ ojake] 7}

71Ee HEE %

8 stolvl: BEy) BF L ol §ES

2 33.6%°l o]2& o] &-F
94 6007t E =2

=

= Hehx

O IAT
1:]-—1_1_.

7HE 9 2009 39 71&Y] &

2 Z7kste] 2009 3¢9 TS 71E
Atk stoldf 2 @r|e] Rgtias 20114
stlom diat of 107 o)/do] #+3] Husal o <&

FAAE 28 Al AR 1,8000] 7k A7t 7bssie, A
T ATk 20079 2 A= JHE A 20083 F-E
ggdslsted 20119 89 @A oF 2870 A1 1067) Zdlo] AlAFel|A] ol =
&t oH, 4.5% HTke] ©HApek 1.5
HE SEA7HA ol & e Fistaith 3 HATRE] oA s
AZAZLEA A 2009 1€ A5
Al AATFEAA] o] & thd< Frhsto] Hgo] 43} At o2 g =H o

o

Ay

o

3-De A= ol & AFES UERA Zlolth

<& 3-1> =23t U= SjojfA 2 HE
T =9 e YR WFF ol & &
2005 10704 91340 3.2%
2006 10704 159340 52%
2007 2627] 2= 48631) 15.7%
2008 2627] 2 93474t 30.6%
2009 3057H 4 13427 ) 41.6%
2010 313702 15857 ) 49.0%
20118 316702 18527} 50.8%
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46 2PhE APEA SEA 2

¢

Aol FA71UE 40 WYY % ek wele] £58 RFE @279 71Ho] 5%
& Rl wls) ARska Aol BRastthe Aol YA, @A solshz A

gol A= AHShA| te anEo] wiEERte 2 Ay

< 58 oA mAE B FL Aol slov FR AR|27t EVFssta
S27]E A EEY ARl Faksjopt sk T ol St

DSRC &4l W4 A 5 A3 55 B2 vz -

T 7128 B4 A1 Beacon®l Hlal ¢rttial & 4= Atk g5 W49 DSRC
ofe] 7|ef Al dEv]et b5 H&o] A
CW(Continuous Wave)E #|g1olof B = Hlo]F FAlo] o]Fojxm, CW
Ho= Qlate] Fakr AAHE-S 3 C&R =¥ 714 =3E A7} 260m o] /do]
ofof gt} 5 W49 DSRCE= A =717} 10m oW E A efo] Hrh= o]
o Wk o] 5F WA DSRCE i 719 A7 7| of v f&o] Addts
Hollde 5 W48 DSRCSH 2A, Fak AAE-o 913k C&R =® 7|4 =3t

m o’d o & FEAd Blel) A F717}F A3, Fake AR B0l ¢

2 B <3 3-3>3 Zrh

rlr

oltk. DSRCY) 7|&

ST & DSRC 5% DSRC Beacon
T oY 58GHz 58GHz 200MHz

A A7) 10m 100m -

o= 5MHz 10MHz -

s}3F : ASK
EES2 45+ DPOK ASK FSK
313 : 500kpbs

AEEE A48 250kpbs 1Mbps 9.6kbps

= Point to Multipoint | Point to Multipoint Point to Point

IEEF HDLC Slotted ALOHA HDLC
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stoluf 2] AFEF A2’ [T1d 3-3]3 2ol Bavle] Ao s 749 '
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Detector)$} &7, &3%-& 7A|3H= AWD(Axle Width Detector)E WA ST} 215
ol §BS AW §7, &%, S5 AAS AFS EReH, A £7 A
T ZHA Hod Fes Holr] wEo] dA] FulolA FHEZFAHETE ol

2 WA 48 B2 $GOIE ol gsh tEAQl AF B Aol

T}. DSRC 7|4t 4R A|2E
stolal 2 7|4k WEA R A xHolg 7Bl A9 553 DSRC ]9
d =W 7)A=3ke] 58GHz9
AN FF FAE Fotd AFY AAAR P AFARE £k, AHEAL
A ATHE, A/ A AR, 73R T T ARE AFshes Al2H"ol
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[12] 3—4] DSRCO| 74

Road Side Equip

= Foad Side Equip
Hode R SE Z) Ervi

| [Mode RSE1)

=T A, =AY 7EAAT] SAAZNAVYE EAsE tiAl stold
AR S ol &t Wl @2y 3o BAE S 7RIS Fdsk uF
FEE ST @A FgA e AHAATE Tkm HA o= AR glom,

DSRC =HAAE 4kmrttt AAJsto] FHRE sk ). B3k DSRCE ©

A 79 AL STkt RO oA w3 S
ol o5 12 & < e tidke] Basith [17 3—-5]= F2 9 DSRC AA
710 thgk Ao, [ 3—4]2} [18 3—6]2 DSRCE o] &3t T
Ago] o] FolA = Wel o W&t 4, dxe dHd 2o Z]

=713 [18 3-8 AEEZ|AH DSRCE o] &3 wEAR A Fol thit Zlo]t},
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[12! 3—5] 2= 3 DSRC AX|7| /=
M M -

.' ! .
!IO 0

Orlgm Destination

<E 3—4> DSRC nEFE & I HM3e & -y

T EE
FAAR | A1) B ARE Y R B &=

- ETC(Electronic Toll Collection)?} A8t 83 4 &
- 2R AN BEAF TP

CEAY FHL AT infra FANE FHEHOZ Gol 20
W - ARSAU T 79 ZEuAge) 47} AA5E ol4kololof
A Qe FYARE A SR AFs

[J2! 3—6] DSRC WEXE X 2! HZ g
QEE% " !:“JIIIEA

y (@ ASHENSD M
y DEIEHZ M
zwms
[EREn

—_—

e
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[12 3—7] IT&SE2 DSRC NENE M2 |

HEIE BEUHE U HoA HEYd

EXPgE |- ASATO| OjE BYAT MBS @SEH, TEAD, X-PH 4T, 2Y S) | Extye w8
z X RN 2713 Bt o 72 nERe

- S
J— « XF=POP-UP
- - F2H: EMIC
817H50Km)
— - SN

o AL XE 2-Al

[O2 3—8] IBEZ DSRC WSNE HE 2

OLAEI|E B3 LA
AlD2 D=2 Ao
ZHEHE QLICH AL
s=oz2 2385
HF2ELICE.

@A o]2f3t DSRCE o]-&3 wFHE A2EE Ul o] sz 44
so] glow I = 50099715 dol Mk AE AAIRE Al AR dR2
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522
20
35
10
38
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17
17
10
17
14

A%
(km)
1,902.4
100.4
474
144
116.7
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S4HA ASE SR 12.8 3 3 -
PR =R =N = —
e ARIEF4EH | 551 10 10
AF~mpit 50 13 13 =
el A1 A4 2RI 18.4 3 3 -
@l ARAE | AR AR | 206 6

A g ALY ~ L2 91.6 31 31 -
A

274 A% QeF ~ A 266 | 12 12 -
CAg! e~ UA 239 | 8 8 -
S =T 17.1 7 7
A 3y ~ =4t 539 | 11 11 =
AR | A~ Ao 133 | 4 4 —
IEA)F
Ba-gEH | wa-gd e | % | 2 |4 | ST
U0,
M- 74 M~ FF 505 | 14 12 2 B4, 3h
P _
Azopd A 60.9 | 16 16
gt 569 | 14 14
A QA= (G B
7]]:’}- s OT(“| [ ) 2 2 -

2. A HE A|AH

7F. BMS$} BIS®| /i Bl =3

H 2 a4 A 2El(Bus Management System ; BMS)o] &+ M2 925 25}
ol& T3l FHEHE W A AR} Ve LHFWA ARE o] &ato] ¥22o] &3
2 A E s= AJ2Hoth ¥ AR A 2E(Bus Information System ; BIS)& 1
28] &, AARE MR, B4, B AIRE 5 #2083 HEE JHE o
Sl Al AANZEO 7 A FE= Al2Eo|t,

BMS¢} BIS AH| & Al gstAl & vl 2 5248 B3 &3, S 2 85A
Bo iE B 5O tFus ol &AVt ZastaL, a0 W 584 T

o] S7heell wh W 2ede, HAE Al 5

o
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=z
[
El
offt
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AnTHEAE, e5AEAssE T teuseldEds o 2o A

7] E97] wZolth.

[12! 3—9] BMS/BIS MH|A 2% HiZ
{ msmEs MHIAC HNTN
HEuWUS0|=2 243
SEEHOIMHSWE 0|2
ﬁA?_ =

BIS/BMS AlAE =9

OI=2 A2

<HHXFZH2 51_-!—[

«CHHEE =2

<2 MHI2 —'=|'—5—§

Xl Xt Hl

-nl's OIEXot
AEHS STt
Al ZZ ol et

=& TIAL
<EUIT X

= =
oHE By 2H

o] 2IH

<¥ 3—6>2 BMS$} BISE Hlw gk #o|th BMS7} M~

A GA oM magd Ad ARE HA Heshr] A slolgtd, Blse HAE o
&3l ol &AtlAl Bl ARE AFe7] A7 Zol7] Wil 1 5243} 257
HE th ga2ga & 5

<E 3—6> BMSS} BISe| H|:

TE BMS BIS
el W e oA 1%1}01]7ﬂ Wogd AR AT
[ wWzaa 9], A9, EPNPSTE R PR
ASHA | e g Mobhe
AR | W e8K, eFEA, A/2H | Wz olen
AES | aAw, e, A4 S | w2z oAk Wel AT
qolel | 24 77 dojel, A= dole] | ARa =2 2% dole]
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54 20lE AEA SEANAE G 205 olg AH AT

L. BIS 75 9 &9 3%

A A= 5270 AFAAEAE BISE 753t AU~ 23 AR, ARY &=

Rk 3 QiTk ool wE
= A2AM MAERAZ 24 S 35% 7HA8HaL, W2
H23kTh (2004F 6577 — 20054 49671) SOl E A, HiFAIZE v
AR 742 5 Rde] tF AT (20049 49971 — 2006 24271) 2009
71E Ae F8 A BIS 75 382 <#E 3-7>3 2k

_Y
e

AZsto g Bl AAA 9 oA A st

-

<E 3-7 FQ EA| BS £ sEH20094 7|=)

. - pegs
7 g | TT | BELN HES FA HE
AEEEA AxA | 7815 | 176 GPs FAdolH 2005
e 70 865 212 GPS CDMA 2005
72 6 191 11 GPS+H| & A7 A= 1997
ol 58 732 552 | GPS+H|Z FAA7A = 2001
Gl 33 | 400 | 220 GPS  |CDMA+ZAd|o €| 2002
7] A& 2 54 94 | GPS+H|Z FAZN A= 2002
A 2 388 51 H| & FA71 A = 2003
= /< 4 31 20 | GPS+H|Z FAA7| A= 2002
QreF 107 | 1,720 | 225 GPS g el 2003
a9F 48 546 208 GPS CDMA 2004
NE 154 | 2291 | 515 GPS T ol E 2003
=] 94 965 659 DSRC DSRC 2002
2 <4t A | 577 131 | GPS+R|Z FAH o] H 2003
o BT 86 900 | 200 GPS CDMA 2000
Al o) AwA | 1,633 | 50 GPS CDMA 2005
pacis 11 178 | 73 | GPS+HIZ FA7) A = 2003

i Sl AxA | 104 40 GPS CDMA
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A3 2vhE AFR AE2 @ 0 A Ss

<}t 160 | 309 60 GPs TRS
= A AxA | 410 254 GPS DSRC 2003
Al g8 39 | 180 | 132 GPS CDMA+WLAN
x5 114 | 255 | 179 | GPS+HIZ FEANRA = 2004
A ~ | 254km | 1,100 | 86 GPs Eite i 2004
2 o ~ A3 | s6km | 386 | 171 |DSRC+GPS | DSRC+%-41 6] o] €
of| b~ okt | 24km | 114 | 83 GPs TRS
D ok~ 39 | Bk | 581 | 101 GPs TRS
. Fak~ sl | 170km | 986 | 193 | GPS+RF CDMA
AT ~ AAE| 8km | 217 110 GPS TRS

EA4: ATZuFTAATS) 71EAE AAA 3)5/2007.12 A7

BIS= W2 "gAgA ok 74 &

S0 FAH g

b}

HREehar]

}\}\.J_

Al A, e AW 5l A R4 AT EA G A

19 3-10] AASHA Hek Qe

[O2 3—10] BIS 74

AT AR
M, fiey Ehs

T

BMS[BIS 20g{

SLATE AR
bR T R

fmeme

}J‘Q_'}R!Q

=
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3. UTIS Mu|A

7). UTIS AEl=9f 7id
UTIS(Urban Traffic Information System)® 2t& 7 =¥ 71257k 500m 5419
ollA Ho 54Mbps 79 FA BAle ol 8ste] FtaE AH, S A, 4F
A AR 3 22 wF ARE A T AT T B4 7N 1F
AR 3 8 AlE Alz"elth UTISE &3 =4 als AR 7RE &5 Ade &
3 A& AYAAGAE FEor T8 w

e WA= st

oft
o
kT
>
[
it}
o
of
S
™
o
ftl
o

UTIS AHIZ~E 1T 208 o ge] A 4 AE BY af Ardow 5§
#efohs As FHEE st 20055 H BEANM 755 F8H. F2 AR
8-> A g g BAE, CCTV, VMS 59 L5 R 74 AldS 83531, 42
A TYUWFTARAEE 753t 4 A wEHEAEE A - T oz

[32! 3—11] UTIS 74

m @" Traffic Infformation Center
y ' il
o i

Wireless LAN

(IEEE 302.11a)

< Optical Communication Network
~ JEEE 802.3 10/100 Base-Tx
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A3 2Pk AR A2 A 9 A 5T

UTISS] A|228] 7442 2}2ehe(OBE), =

N

JA1=(RSE) 2 AEI R 2 FA AT

T3+ 5412 [EEE 802.39] ojtjuls g3,
W 7|A =3 2 7k B 3§41 EEE 802.11a] ®F FANE &
$8ht} UTISY 74U [ 3—11]% Zth

. UTISY 7|&2
UTIS & 54

r_%_‘

= 7|REe 2 sl FA wE AR = B AFALH R BA A
55 87| Hsto] A& A, wegR

AF SHolA oA 7HA] Adke arste] A" A2l
# BFES FEAT HEAREY @52 Hs)

of kel —t:'*’}_%(Wi—Fi)Oﬂ/ﬂ 2 83h= TCP/IP Z2EF 2 AAA ARAEAE
ARgERA] ka1, A Re] A Association) FHFolA 1S H FEs HaEs 7Y
StEE Aottt 181 554 A'd BA(Active Scanning) & A8t 2]

Ly
HEAZE 100msec o | = @538t FA#o] 7HA1L Qle o] &4 SHolA e &
KX

e Btk
VSRR 7 FHAE [18 3-12]4 " FAFIAHe] EA gt 2E 7]
B A=

sto] 2bF of ARl AR =9k GPSE "Aste] A W FA] 222
7b AAAE 71RE st A ke 8l A WS 1 T
Astal ATz =7 1A= TG H(eF 500m) ol K18t
SIS AAEIH. & T8 wAzriy kW 7|A = AAEHA ok 57
ol BAAY F@ol Thsdtal, wEAR e S FAAE HeolHE 2N
L Ee Fot] duolET ThsstER wEAE 2o de A Tk
WEAE AF SHAA Y EAL [O8 3—-13]olAle} Zo] Tl BREANA
®(Broadcasting) 715= &-83ato] A= ©9e J3 &58AHKE, CCTV 4, =4
TR ojmA|, E2F WIAA|, 54 vIAA 5o tekRt HEvTo] ARE AlST
= otk B3 &TARY| A5 WYFFE LFAHRE Algste] = A
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58 2PlE A5A SEAUAE A% 95 o8 A7 AT

37 e PAEE TER A AR Tlo) Thsdith =Y 1ELS] WA

[12 3—12] UTIS nEXE $Zlo| EX

MR =
_ RSAA 3
S| gi‘k%é SERHMMHE ) TN
SSHSE A e -
=42 L i
s = S

[d2! 3—13] UTIS nEXE Mz E3

2@ ® ,

e i e ! '--'-——-.
¢ : —— . Y
: "
1 | | | | &
o [ © & © ®!
, | | | §
1 _—— _— 1
L - | -7

e —— 1 === -

L

oim pHyEE = SAQMZ EARAZ urs ez

) ggggmm | 8= + 62 = 4= AE +7E =118 .6. r .
JIENAYO| SHHEE ] [unisel enpze 1
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[12 3—14] UTIS WSdE & — CCTVEH

UTISe] AH & shu= [28 3-15]MA " =4 A8t ofyz} =4 71 o]
A= @] gle F wTAHE AFo] hesits Aot A= 8 EA
71E TAS TSk UTIS 1l AAE Fdl A=A/ A9 4nle 4 &
%ol 7hsshH TYRTHEAE ] ofs) H=o] @Y wF HRAPCR AL H7

ol Al A AHolA 2l Qe F wFAHR Algol 7Fed Aot

(O3 3—15] X2t o el= nSHE M9l -

El U TE2LETY 59
- o
= x
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o1

&

o} UTIS AHl2e] 5 4 24 @3

74272 20050 UTIS AHl2 F71& A8, dxls A= 167) A 9L
FE 15HRE FRs AlFsta ok =3 dA) 67] ARA A 5 Foll 9
om 2012 el ghsE el FFolE Ao e QAT 207k o]
S0 g 728 o Fo|tk. 7|ZbE UTIS AH|~9] T3 2 93] A%
Wee <& 3-8 2t

7BAA 0 UTISe =7 713 3 A ZA] dAg A8t g AR 5L Algst
T e, Al 2E st ®ooplet ~nfEES o] 83te] AARICE uE
AR ZRlo] 7heetth [O8 3-1612 wFAHRE AFste TYuFHEAl
AEAA Ao <& 3-Pr= FAH wEHRY AF d3Fo|th 1Ea <FE
=100 TAE UTIS AA &9 ddo|tth

4
w o

<E 3-8 UTIS 7= &gt

LA 7% g
2006'd 28 | FYUTAHRAE 75 D
20073 12€ | S EIUF wFHHE =

A% FPMEALY 75

2008'd 104

o0d 5a | ZUEEE o188 LEALRE olulA AT, g4 5E B AFHL
1 E

20119 102 | e 2 249 167 AYoz R I5AR F3 AF

T A W& g H A|E AlZ
AFAE (o7 A]) A, -, BA, 3
~UEE | 25/AF EARR W, BH, <%, & | 201005
SAAR 92 Ik R | el kb AlFE
W s | AW =22, 1EEE, =
' ' A 2006.07
(1644—5000) | = AR =
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<E 3-10> ZAE UTIS Mx| 29

A3 2vtE Aeak Mu) 2 dg gl Ay

ol

12H2011.09 7|&)

[

| AAds

A =9
7] A= (RSE) 2142 OBE)
A& 277 4,704 2010.05
A 136 3216 2009.09
FZA 33 1,519 2009.12
T A] 15 200 2009.10
QA 50 3,539 2010.05
A 33 2,184 2010.08
A 55 3,675 2011.02
o] HA| 36 2,627 2011.05
O A 25 438 2011.07
TEA] 18 811 2011.06
BrEA] 16 435 2010.05
QFAFA] 53 3,986 2010.03
AIBA 32 2,729 2010.06
A 44 1,902 2011.12(1 %)
A 45 3,831 2011.09
FLA 52 4,530 2012.03(<1 %)
T-EAl 32 1,003 2012.05(<17)
FFA 30 1,599 2012.02(<17)
QFFA] 52 2,680 2010.04
FFA 38 2,471 2011.06
AFA 50 3,361 2011.10(<1 %)
A 23 1,471 2012.08(<1 %)
g A 1,145 52,911
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iy REwET
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SEds +E EEEE E
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25
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L2ESEYE
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L O - -~ \\ | E? u

23 UTIS Abd el A/H 8 vl <E 3-1D3 2o, o] §td BAE ARIYE &
Z7] 5dzte] Adfoltt. A 30 Bl thit $3H 7= 0.68%(AHP 3 ol
0 AR 71E22 05 ol el ARIAY B el Sle AR o
ERstTh

<E 311> ZAIE UTIS AKY ZHA o ZAot

T A= AA 3 ekt Ak
710j/H]-gH) 175 112 1.01 1.60 1.83
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T—Map MHl2E Ax 14EER, 5, -5, F9A 5 F2 =29 &



A3 2vkE Aeak ME) s

el
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)
3
)
oN
@

T &S AFsta, o)z AARE wEARIL vhE Ak
olH, 5% T2 HR7}F o] EFTh AARE A ol F
B, A7} R4 T Add. FulEZe] ¥xo GPSyl uiAgE o] gloiA 9
Zn) glo] 9o mE P e 2(Telematics) AW 27} 7453l

T—Map AH] 2= 712, M2 Ul(User Interface) FAIA G OE Ao o]&0] 4
A g om, HE HAE o] &3 ARRY] 7|5E Astetdy, 44N &
Aeld 542 A4 75 e AT

T—Map AH]22= 2011 10€ 71222 I¥ 1 605k Ho] o]§ Folm o] &
T 123 Z7RskAL s FAlolth o] T—Map AHl2e] o] 84 = Z7He &
nfEES HF3ke] ek 24|, 2009 12¥ AvMEE AT 2% ¥ F 307
Ho] T—Map ARIZE o] 8¢ 3ol 21, 2010 12€el& A 3605 W] 2
BFEE AMEALE F 2505 o] T-Map AHI2E o] 83 Ado] e o= e}
u, 1id Afolell T—Map AH8AF 5271 830%7Hd S7HaHdth

2L

ok
ol

|55t

rlr
X
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b

E o

oft
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ol

Ho
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[OZ 3—17] T—MapQ| &Y ALZEF 37} 30((2010.02~2011.05)

356 331

300

250 +7

200 +

150 1 "2 uER
00 " (o)

50 - '

ik

20103 201083 20103 201083 201183 20114

2= s = 11€ zg sE
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A

(2% 3—17]2 20101d 2€5-E 20119 52 Abelo]l T-Map AH»9] €) ARS
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o
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rir
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has

x

5. =i AtSAH LA ME|A

2 1 HE otk AT A= 53 &Y doe [:l%] 3
3 U A5t 7|9EE 20069 AUHAEATE S0 8 2A AN A AlF

gk ol E, P A5 Asat AgH FHHEE VY E(REAF AL, o5 5L A
o A 2AL AZE o] QAL )71 FEs Bt 24F AHl2E S8t
Atk [28 3-19]2 ) F8 AFAF AACIA AFTs JE AvtE AHEts)
FEE Mu| 2ol gk Aol

AojA-52t, 710kAbEaL, 2xad AHsA) SOl 20102 702 ITHHE 7Y E
I AFE P o 7HA] Mula 2L AlFsiAY FHska e, Be A9t
b Qb B BWeh TEal Ak HE 93 AH|2o|n AntEZER AA|E)
olglgt MBI AE AFdshs As & F Utk

olg gt I A-Fat GA G 2rtEAFAL T Au| 2 F H ol TS T 9]
© A T sy duiaksAte] BERY3 Anjxolt) BRI duAEAE A
8k ‘Blue’ ¢t 7273 (Connectivity)& 5:8h= ‘Link' 9] FAo1= S-A ol A AA]
7

o2 7E ARE AFHT, ATAE ABH, Agel 14 % Jeel 94
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Agsle N2 =293 g g BallTolt), dtiabaat= 2011d 7€ 5
o AOlA B 22Uk BEREAE 4 "HAst M2 HE HIRE o
xt A 2dof o] EYIE SFth T g Alele 20129 B 2
o, 20130l Hr|AIAe Aafete BE Akgd] BERHAE ARt gloh
710} AbsAboll = UVOMHIAE AlF F<0H, UVOE "Your Voice' 9] ¢FAtE2
MS7}F e Hold £4414) Alo] dixlo] A&H a1, MSY| ‘U9 YHHE &

WA B\ S HAA Foh 7|olEAe] UVOE HF BAZ A A4, B
ol A% ARG 2AER)d 48D dgoln, 1 oF) F53} o}
oF A% 1% 9 FYAROE ) 48" Aoz o

= 0E 20lE A%A $E Ausnt 2eiy 4530 MIVE £
MIVE Mobile In Vehicle®] o2, mn}el 71718 B3] Ao AeE 2lshn
A7 2HF 5 e =i Ao 71 @itk MIVE 53l A% ol 4 BFFEAE
BE djo|so| 2% 2nlEET Aol FAY F 9l7] WEel vhuleld S o
HolEZ} AEOR o FolA L, WX Helo]L 5 TEAA ol §79} 47 3
HE QAR R UG 5| AT M|, AVIEE T AN DAL )&

g TR A, LU 5 HT o AN T g dul=t Aulx Algo] 7}
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A5 A B8 B57, BoOW20, BOOW30 £oF 2011.09 &4 7|+

[d2! 3—19] =2t T RSAIAAQ| ATIEASAE MH|A XS

ok
o

TSR el T HF2 Az 2 Aula g
—_— OMEEOIMELA TR, BT, ARETR| AT
g S 22D ICi0f S5 Me|AE HZSis Sl Al

Me M ABEE fop 11 SHA} AUISE HESAOISE Sof HEHE MR B 4 1S MulA
s 4 7|58 vIFo10f Twiter 5 SNS, SHEXHAIX|, Emal H, Li=[Aold
Beed/Gs Eo| epi=g HZshe Haloj=iis A

SRS
e ncpy | ACIEEEISSACE S50 MRl T 2HEE SR8 4 s

i suzammion 11 | o R RS -

K ADIE RS HH S | ASAS SAle| STEH(SNR 5) T 2 T CRIEHHS 45 FZ S5

= R R R A NHNO| MHIAGEE Lio[ie] 765 ZEISE AP0l OlSE 4 9SS ok
AlAERENOU HZ /11 SAolA 7|2ke| Halnfeia Al 75 S5

e p— SHPIRIEt SIZHUIBIE AIARIOE. RIS SHOS Kt Mels SEE

So— F2slol ROHE/Pod 591 2HRDP|ef Rizlol Fol HEEE M

ST Ks of=aol /10 i olak B AAZH T 0| 59| 1SS 2 K5 TBAm

MY (Moble—in-Vehick) (10 | OISSAIT KISKlS| SEMH|AZ ANIEEE B8R A0 7k
e 8T :
. AQIEES Clolet 75T} MElAS X3 LREPIOS SEPIIM AS TISES B
P2C{Phone to Car) /11 Tap OB A
s A E2S GRS, 20129 257 Idea, 2011

,66,



A3 2Pk AR A2 A5 % A 67

A24d =9 Ar|2x A

1. ETC MH[A

7}, W=

ETC(Electronic Toll Collection, A 85 A4 MulAae polaj2x7 5o
B WF8TE Fohs Aladolth HleoA= o8’k ETC AHl 2o RFIDE A
E3kaL Qlth W= TR frE E27F Wol AX|Fo Q7] wjiEe] ETC Al2"%E
THE TALE Wo| 755 don, 783 7A4AS E—Z Pass, dg]x0]9] I
—Pass, ZE2TH9| Sun Pass, ITIof1+e] I—Zoom, MIAHFAIZ2] Fast Lane 5]
TEHo] Stk

2008\ 3¢ 7|Eo.= 127) 5] 2370 71l 1,000%F H o] A7 S=A7} 1,700%
O ool d7])E o83k ETC AMuI2E o] 83ta QleH) ol HA| 5%
o]-g2t2] 3%l et vl= ETC ARI 2ol A& b 10]F shte] thdr]e} A

ol
=]

]

4SS 55T g o, 530 22 g Aol Fastd AT £ Y 55
o] & Afdde F7HAQ 850] g
E—Z PassE= FAAY 789 & E7A, 352 B35 52 AHE0= 4

AN 2R o8, wae] ARAYFAI2E o] 82 o] 2/37F o] &3kaL Qe Al
SR, AR o FE AAVE HA ¥ Aol $H Hags FYsto] s
A2kl ARNAM 85S AdTh &, AE7tE, AFelA, dgRF 5o WY
o2 ng] MEAAS AT 87 AEARANA 2tsr] Wi, AA7t
o] FAAA e AU AlzHo] eA&FsE Aol ZAIE HAE AA7t A
o}, Uut o] E—Z PassAHEZE EFsIAY AEA Ao QZHo] BE3E 790
< G AFS FF5t] A 50221 Hus AF FAARE TS, cEEE

AT IR&2 AlFet] E-Z Pass?] o8-S fri=stal itk =3, Avd=43

,6’77



68 2HhE AEA SEANLE AT FoH5 ol B AT

& ol ETEF ¥ 5 TAAY w& ¥ FAEES o] & W= E—Z PassE At
23 4 Utk

slo]| 29} E—Z Pass9] AFo]H-& A871&, Q3 W20tk E—Z Pass= &
53 DSRCS! RFIDE A-83taL i<t RFID= ©27] 7H40] Fujd oz A &3}

AL Aol ARgslr] del’t Ao] AIRE, RFIDEH 7 E S8 A 1e] 4
HE 7pEA] $aL 853h= Ao] 7heste] EFE w27t lor wEsAdR

A3} AT 334

U 9=

G- W2 2003 2 17l A A9 HiF-Ee] B2l EFFRRE =4
STk EEA R TS QYT EH =
2, 2719 EAFAR 599 HHL uF 4L 2011 dFuF FAVE 24
|tk

2007'39] Abell mEH ERTHE =900 A%E wEEe 21%7F 230, &
FEAE FAAT] 2ol 8] 6% AT E BAuES F49 71 2¥S 7
2N E9= Yepded], t7] S AaakslEo) 8%, oliteetal 16% i
g1, 2007 8L7HA] 1375 B 9] tFnFr]wo] 24 o] tFuFgR A A
&2 YsiTh

P2 AsHEHQIA A 28 (Automatic Number Plate Recognition, ANPR)<

oj&d FARE WA &2 Aol Mee Fosha ok dewFAYl =

,68,



2
W
5
>.
o
=
m
x
frt
X
>
=)
[>
et
olet
2
R
)
[
)

W ANPRS] <1480] 90%E YT 50, ERFYR SR ST} 7 340
vl Fviete AAA EUshe RE Ade] Wane BT
FURE GRS G Aol BT NEBS AR ARAfA N B
& FIPh EHEYE 20| SoHR Akl Jegle] SHRE HHsH, B
A A7) 89S FREAL Dol 105+ =E A4 dslok Bk FAR
g YANFIIE Shovl 2UCE SHF Ao Bato] AGATAE 0% T
o), Ak So| PAABAER, stol B SAEA, ANAEA, 9% o) A
A 100% Fe AT $HE Fas 2ol B4, A8, AHUE, ¢
ARG 5 ook BHEYR E2E ol §o] ANPRS 53 eIl 54
S5 gre g AP e 1205k Ee] WEL P
373} TR 29 2EEEA EF ANPRS ol §3 EFEUR A2

Ho] £9lo] Ho] wEH 2% Z7|SUE 14%E AN AoE BRuEd Q)

o gu

AAAFA 2] 7Hd & FEE Qe w7k 980 E, YE9| ETCE 3}
2 A 2Hlol| 5 8313 = T8 DSRCE o|-8-3kal 91.2H, 20010l ARl

Z A3t 2008 102 @A) 24005 o] ©L7|E Bt oM ETC o] 48
o] 75%E FolAth = Z27]91E 40,000¢010l Gl E2 ©dv] 714 wiEol
2A e ZFod, @] 7HEo] M sobxAl 150000704 o] 24 =W
A E7] 7 Bo] o5 HAth

YR ETC} £ o] 8ES Hole ol T A BE B2/ 59T A
A 2'S ARERITE Aolth fARRE 71eS o) &3te W59 Aee 4 &R
Atzbel wheba] A A 2"l AFEShE 7]eo] YebA Al2Hl o] &l B
o] Y, Y8 F7HoR BE R $F5Y DSRCE 7IWOR dhs Al2H
S TE3 Ax oMY FY 79 GV 2 ETCE o8-8 < Al shsith

SAlE QR AR ABT w2 B 5 EIC F4L A% o] 9

rir

rulo



A
Zag Agste] @27] Yl o F3s $43, ME7IE9 71 B3, ETCO]
£ WA T FRAAE AFst ETCE WA 42 4 Sl o2 =9
o] A} 20033 3HE 200637H4 ETCol-&80] & 2 IF=3
YHO] ETCo = o] A 283} npd7pA 2 27| & AFE3kaL 9l=d, ETC
£ 5348 u) 20km/h ©late] £EZ sh= ZS HASEIATE ETC 2tt7]
© AA7} o] F01x)7] Aol 23 9lom AA7t ¢EHW YA =l Ft=E Al
2 AR & AY e faTIzE TE, 9Ey] 1, A2 2F ol 93
AR} o] FARA g2 Aol A7 17E HElA ¢7] Wil o]d Aol A

A& FASD FAeN}F Bk YRE Sel9h mRIAE Aol o £A)

J

gl
X,
O
o>
ok
n
;O

o] )= AT YR DERC 7]%L o] &ate] FIFNRT, AA2FAA,

2. BS MH|A

7} wl=
H]=o] A+ BMS(Bus Managemet System)¥ BIS(Bus Information System)ol TH
a8, A7kl 5 FLEANA AR g 2Fstal Jlom WaR] AAV|Ee

F2 GPSE #8311 Yrt <& 3—12>= v|=9] BMS9} BISY T3 Al#lo|th

A
YE Ag, 1982d% A 1989d =0l wECA BLS(Bus Location
m) =

Olt

System of $9sta e, 9XFHE IR WIE, GPS Wa& 247 A4
sto] o] &atal Qlrt. <& 3—13>2 F&2] BLSl| thigh Azoln [1Y 3-20]2 <

¥ BLS¢] TAE=oIT

,70,



A3 2vtE A5k Aus A% 9 A 71
<E 3—12> 0O|=2 BMS/BIS 72= Al
A Nem g | 12 A ZA ) 22 sl
TFEH2) HxAA =)
R CAC/AVI 170tH W 2914 gtol, WA FHA GPS
Al7ka |BECS, BSMS| 1,294TH HAEZ P AA|, A4S GPS
guslgten| amvs | oo | MEREEREEEEE gy
UERO|E | Smart Ttac |  151TH W 22 A 900MHz
G Smart Bus | 899TH W23 49, Mg A TRS, GPS
oJE&E} | CAD/AVL | 250t} M, WA UHF, GPS
Ao E Bus View | 1,800t} HPH Y, M2 A 450MHz
H g3 QUARTRT 40th AR, 2F, HAwA GPS
MUNCH | COMPORT Zii HHwE h, aehd -
STas
<E 3—-13> <& BLS 15 Al
& = WE BLS S AP} BLS
S9A)7] 1989 198214
A A% 2037 4 73070 4
e GPs, X547« IR, FA5A7&
W2 HTHEA 38AZ oA 58A% oA
71Ek BEAF A =z, A HEZ, A, A0

,71,



72 2 AR SEAHLE AT T35 o) 43

3 AT

[O8! 3—20] Y= BLS 74

NAH FYE

[ LTS T8

HARLRMR-GE

2D BT

wjeinits HASEAER~RREAR %."""
LAFLACARR - iz ’
o £
e A4, 99, v, B8 5 FATA ) BISE A4 95t JoH B
ANAZAZ |2 F2 HE T 83T <E 314+ FHAAA &9 T
BMS$} BISO| At#o]th.
<E 3—-14> 7 BMSBIS 7= Al
/\] 2~ Hl TR %—}‘\—]71 =
EA A =5l T A g8 2~ (#1AAA
() 71%)
= TP AIZLE, al=
;g_ Southampton| ROMANSE | 567 =41 A LESHY, = Ak 5=
ki LLAMD | 184 | ddurAzt g3Ade | HE
= W22 ZA7E, 3 k]
D A 4 4 GPS
) a2l Al RATP 90th 23R Abzehy)
o oA B S A A7, nE!
¥ 284 | SYMPONIE bR v ‘
. . =AE AE, ARA, _
Marseile EUROBUS | 607 =41 2763 g Sk
B34 AW AR, AEA
o =1 AL, T, H| =
(7)ol PHOEBUS | 45749 25 0] 1 4H] =

,72,



A3 2PhE AR A2 A% 2 AT 73

3. sHe| XSAH A2 M|~

T A dAldlE FREAN7ES HEI AE]=FHConnected Car) ¥
“2mtE ZpgApel] gk #Ale]l JFHIL oM, AFAE AMHIAE ZUE
(Platform)3}atel = A&7t S| AHA A-5ate] b FHel o] mdll Y
ol T8¢ FAZ tFHUC

IC Insightol] w2 2011%d A AJA| A IC AL Ao 11.7%571:E 172
o GFRE AT o= AWsta ok 53 vlx AR 35Ae} $ o
Bt A% 7R AsAt HgEol wEA At A AlA A A E3) ol
= 201100 A thn] 5% Z71ske] 58808 thE A= H, 20109 S22 Al
A ZtEko] HlmETh 50% BE Sgo] & B @zt Al ojojd ZoF o
yata Qlch.

ojo me} A Hgk FAl U AE%
Holl A 1 sighe B4 FolH, Al A

AR IC AL A a7 S, B4 dEEIE

o

(Infortainment)i= L=} =70o] sk 7] AHsate} slo| Bl ARt
FUHH R LZEY 09 Al SHA AFE IC A 4s ST AL
2 7IdE L 7] wiEelth A7l AR O B2 A U AH| 28 I
E7} QJIHU H&S Bl o] FOIAEE HHEAL e S5 B AHAe;
AG=E BEA AR oA VI Bl 7198 Aoz Helth

Wlshe 22 43 AY s 9 AR EdE B88h= VI Absat
JA A BAY A3E 2% 7135 AFsA 2 Aolw, At 4 vl

,73,



74 20VE AEA SEAHAE AT T4 o)f AH AT

[O2 3—21] AlEkS ICAIE ofE F0| M2 2009~20144

(25t 109 @)
250 1
200
1504 s141
100 4
16.6%
Q\
5N 4
L'y —::‘?"r
N ; 2 > -30
208 209 2010 NIF 2012F 2013F 2OW4F

IVIol| tigk =8 g5l th&sk7] Hsll At AxdASS A2 349
24E A AF A3 98 FA g E SEFoIth AS7HA AR OEM4Y
AL T2 slolde BdoAT 27} 7502 IVIE Algs stou Ve 1A
o A P &S FINHOEAN IAAA R (Customer Relationship

Management ; CRM) @02 o]ojd 4 b= HS A eel wet F45 g

IVI A2l FFAAE A3 A4 B=A4 AL 2010~20159 7)17F B¢k oF
110% A4S AC =, 718 2 A4 713]E oAZgAlold Z2AA, el
gto], BFE2, GPS, M FEA T SDRAMS 353h= 7|95 AAT Zlez

A HRA VI Al2Hle] 5353 7HE(BOM)-L 201519l 75.872 2] 7F 2 510
2 o33k (18 3-22]2 A JAXHJIFE A4 e dES A4 A

o|th.



A3 2ohE AR A2 A 2 A 75

[O8 3—22] 78 A W AZHQIHE AIF 20HE DiE HEE(2004~20121H)

CAGR ©9: L 82)
00-12 %%
189
A +18% :
M| A +74% e 41

271 X +21%
HY 549 % r 4% - 110 &7

= 82
86 188
. 03
! €9 07 g
59 02 BERI o
5 : 2 n .
2004 2005 2006 2007 2008 E2009 EZ0O10 E20m E 2012
e L - o) 04 449 G54

A&: Accenture, 2010.10

g A& £89 F7he ANEATA SAE /HEATIL Qon ol

Aelel & WskE ojudt g 59 B

Fdle] £4E B FIHL AHIHE 2 WAe] Azo Bhsik AEE

ol gl WHlAeld, A ojFelsleld , wre] 2ETY, Mt AY 5 9

o Fe|AC)HY ALg-S ofn] B Folgl AHolth 2ntEAFAE YHT]
= 43, videlA) A A ) 5%,

oMY B AF AT AH, Y HALS ST A T Awlzsh 0

SR EETS

22
5

2
(
-

F2g B3 20lEE A3t

r2
|

tio

r

T BES 59 olHe 7eES A F

,’75,



76 2PHE AR SEANLE A% 35 o)f A A7

2mtEAREA P A AHsAE e 2nkE 77153 iRREA R AR 2 E
PEFOE W F SS ulshs Aot o]gd BF &4 GM, EE, BMW
5 A9 A5 719EL 19963 'OnStar AR E Ao 2 20000 o] Mol &

2 v e X (Telematics) AHI =S SAICE AAL st od, 20109S HF=E
2HEES 83U AFshe HHlufE 2 Au|2E BHeEA 2~ntEREA)
Aol A o] AR ol B xgdsf Atk 18 2011 o] F AlA 4F AAFE
3 o Aulart AT g, 46 048 FeHE Aulxs, N 239
Aul2, 2~AE J8E 7]E Fo] Asatd] FEEo droli 9tk [1Y 3-23]
= AlAIY] AHsAE 719 ES] 2nE ARsaker dEE AjH 2o #EE Y-golt

m52] GM AHs s REZEIS} E3 4G 7)&0] 45 g An| 29l

22-EHOn—Star) & A FskaL Utk o] Ar|2E Ak B ARdo] A3 HW GPS

g &85 228 AN 222 AFEYH S Fo]1 AlFo] Al Ae vhe Ao
bttt & 2~ntEES &83) HstE 2AY wiEE F4 dHE Eske Aol
7hsdte A4S 94 238 4 Ao, Al flol= ¥E shtE GM dad
o] 4 HjE e 5 Stk

ZE=(Forde] JaACYNOE #4327 $402 st 717158 AT F e
A" o2 2007 A0 A5 SAEY e gL, e}, UnjAold, A 2% =4
T OF 1%k /o] AW HEE AT F Atk AF WelAe ofolste] AAE B

Fet o FE AR o] & JhEsith 117 A B A AHsoE 9112 AZE

of

A}

H2AH 2 Wl =] AWME A28 (Command System)2 2t 2, %3}, DVD, CD
, MP3, WHIAlo]Ad A28l Fo] BF FEIUE HERHo] 7]50] e Al2H

0% 7% /)5S HAoln A FAT 4 A Ik

,76,



A3 2vhE AER A2 A% L A 77

[O2! 3—23] ™ MA ADIEXSA 2 MH|IA S8

ner e | s e HE KA U
= Onsta/97~ SRR AR GP T O/ 20 258 BelolEl: Aol
GM oe=zgt LTE Onstar/11CES Verzon@|LTE HIESIEE 0|18 7i56 A2 QIZROIBE S84

Vemon ol OnSizrE THioE 3t MEE TR A

N el 977} PC, BA S Uik 05 AISA 7158 25 13

s Dive/ 2 12U 7158 A NS + SIS 51 TisE 53 2589

- 328 AAS0{ 10 728 BAs0 73 AY 2F

BIW e S B Assit, BUW nine, B Tracking/ SMW TekeSenicess) OiA A=A Al
. dacsiial 7158 9= 22 7 ABLHRI BB
L — BV ORI=3RSi0nele] o=, A ol HEah Sase AEE

eI 10 HERIIR=_5A BEAAS e

AT&T BMW Assisti 11 ANZEFEE M| PIZSE [HHAUMEIA FiZ

E— SHOp[=E EA FIEE UEFTEAEE TR A

saemerer- BN
DlOJZ=S4x]/10 CES SN2l 2 TEj0I=HFoE SiFATE 3 2K 7}502 R

v o S35y 7H Al Z2 8 2k oifel Aple] Ani=Eo] £x(et

oy S T Ao § 4 TR S 25 00N

ot/ 11 CES 7H4S o7 22 E2AAOMOE, SISl VINGHE HOI 15

AT DOl 2= DHRTI CBS | Dol shei] SRS A BLEE T 44 22 A0l 1S
e e | 2O THAEE oeEEE UERaE B4 25 A 7, 26

2 NEERNSEEIRRI | Rziow 7|cg HEsts AP iERE

oorld) | QT2 | Googe EatiNens /10 BPOE AAEOI B2 Cooge NEIA HE
e s | R | S B 6 00 0 1P, YePORAE 50  BE
Zleneger) | 72 30 SO 72 018 72 ASZIER} S YEP0R ALH
T HEA | Sarely Comeet/ 08 RIS ADEA, SL SRR S 7152 25 SaOEA Heln
il |18 T 7= B B TS T o K S
o WEErune) /1 20IEEE s SR KRS TE 0l B A5

A5 FHEAS S FAEASHE, 20129 2278 Idea, 2011

o
i)
r o
rL
(m
i)
ro
bl
=
e
[ged
)
R
hth
©
2
N
olr
ol
o
)
o
ok
rir
2
it
>
R
[

=
r v
lo
D3
o
o
rg
o
r d
X
X
&2
S
krt
rb>
r
X
i)
ko
o
N
olr
o
>
2

FopRT oA B F G FUEARYA LEHOIR, Jeln X2, 34,

,7’77



78 2ME AEA SEMHLE A8 T o8 B A7

WE AH, 52 9 EH A2, A8 7 AR 5 O Aol s 28
oAl vk 58] 2012d0] EAFE E8ERe] ZEeio] A A8E
LTE(Long Term Evolution)oll= &4l 7168 &&0]aL gfo]ato] 52| &S 3
VoD, &2 the2E, HE| Eolo] A4, frFE T4 14, SNS To] +44-

HEM71A F 409 2388 B3 7

,78,



A3 2PhE AFA Aul2 % 2 AT 79

A3 A 0 Auz 23 A

1. A0E 5to[9)o]

| =
bt
fr
y
B
S
-0,
=
N,
).
g
N
olr
ot
of
N
()%
o
ao
A
ot
i
=
A
bt
frtl
>
r (
o

B2 3} AR71ZES 20079 10€ 5] 20143 79714 oF 7:dzto]H, AlgHl=

AR 7149 A3} R 2469 W& TR F 9609 o] 288 Aot A= A

(E 3-15) ABIE otolso] G Al

& A AR | 22pde | 3AdE | 43R | 5RRARE | AR | 7ARd R

960 81 54 149 142 202 165 167

FA ZA9E AurE 2006d 5€ AXRE R&D VC—104) AFY(FESN STl
007'd 10l F& 713 A 5 dofo] AAHAT 20081 9ol 1
AT Aol Zslon, 22 3 129 AA £55 160km/hroll A 120km/hr
Z W8T 2010 790l HES G FHORE AAYT A HH S o,
o] A A 717ke] 71E 109014 39 ©5E 70 WA oM AT

r>~
ol
fa)
32
H
NI

4) VC(Value Creator) — 10 : A a-gEok 7182 1070 A

,79,



80 ~PtE A5} SEMHAE 97 Fo5 o4 AH Ay
2 75 wiAEtgeh 20119 3Yell= ARERE 75 9 A £55 140km/hrE
A
T 5ahd e Aol Fsiih
2utE stolgfold tig sl AH1IFE AR F Ul 74 AR E TEH
o g W8-S <& 3-16>3 2t @ o]& 93 FAAE okl [1Y 3

—24]¢} 2.

<E 3—16> AOIE slo|o] ZpM| A

A 7 B 5 A Y &
A1 (D84 2 e 5 =eslu Z)eEr) BA)
o402 HEA DEAR AT 5 25D /& )

_\?4
A3 FYPZ ol T Ak AA ZIE@ ZA)
sl

[ 3—24] 2AD{ESO[H0] FXIA|A

NZEHLE
_ , J
- SRR

|

IHSHRY — hipass SZEZBA ATEO0IA0MST
| | | |

|
wuizald || wmwzmm | | wagmmgm | | wagzag)y

[E2718] S WEIE) (A1 2 3]
- BHATIUGE | TSKorea | HEZE | | B3EEIM

,80,



2mtE stolglolE AlAl Ha £ WAl HAF A5y SR AHS v
Aoz AAsgon, AP AN IR E S FA VAR §
ZHLE sfolglo] A7 A gl A83E Tl THe AT o]FA FH, 7]

& AR A B &9 AR WS Exoz AFsde) sty ok 3 1T}
As2 71EE FHAA ATALE AR osbe, el 54 uLeR Sl

71ee] /e 2 A3t HxE T lor AlA 19 7€ 53 TN, AEER
Axp AL 25% A7, A= the] 717 100% 248, CO, AR 10% 2485
AR R 3} o]F 93¢ o] 2u} ‘869M - 8Ul Al ol 1=z}, o A
71E2 o]FolA don AAR W& [ 3-25]°0A4 & & & o

[28 3-25] ADIE sjolglloje] sy ZHR| & 869 ME

1. RISH K12 MHIA \ LBRRURLARYS

~ 2. AT oI
Mul&
2. SESVIZ Mol L 3. DHE SUNE AN e
S GEES AN, Lo, 2ERY
3. UM = Mu|A HErie
4. 9ME OIS

> 4.V2l, VeV =0 S| - ORIz, MR, 12 MO I be

IS ;o125 e mopkulA

" 6. SHASYE Mu[A

' A\ 7. ABELSEORME TR
“ i ?-E}i}E SUZ HAK{=AHA Bl ||| .
e —— §. ADE SgAlaH IS Jle

. WAVE |84 V2N 212l
SO 0. BEIIXS ¥ s#Ee) AR e

T SMIRER MU|A T g Hlgteifxel @8 e
WAVE 7 [t =30 BAHIESS. (R, ARRHSEP IR, B0 CEZ B8E HAXIE A
L= 5481 2] AY (CCTV, SMBXP L, 20ICh S8 ISR B ME] ‘

EE S TERE UEAS EPIRR, 2R 0SS AR THHOf-iX] ESALE (ETELIES, nBSLAL)

2nhE solglole] 215 Aol tid ARz B4 V)% U A% RPAE

B 2E Mujzo] Bagt 3T B BeARRE <& 3-17>3 2t

il

,81,



82 2nfE AEA SEANAE AT 205 olg AH AT

<E 3-17> QHEEO| Mu|A0| CHEH SN QTR o LA

EA A= A&
. %}1\1 7]% O 0o —9—:} ]—66
Al T Q7S | REes | BEAAD | AR BlolE g
) o | FAAR | AUFH || i | PR
s -V2I/V2V &
T;ﬂ?; A7%s Ao | BZ=E | 10Mbps | 100msec |
TEIE T w o 0ok | V) o | o | oy |10 TR
A H] 2 =
W75
V2A/VV B
AL | As ol | BIZ=E | 3Mbps | 100msec | o
A2 a7 A= wokmyh | < V] oz | e | ey |00 1
H7)s
=wAgE - V2 B .
AR AT |- AR W= 20(1?1 [k 01| EE 31:{3‘55 1031“1‘;“ 10% o]}
Aplz | wols / :
SMART— I
G |- V20 A5
e i o e i i B ool e | 3Mbps | 100msec | -
457 3| A7 R 7 200k | O] SR o | gy |10% CTst
ARAF | T
AH| 2
VAV B
WAVE 7]4k : 2B
/1\_]71: B -
B3 %}\—E . /14]7]]—0 k] R=Ke) 2()(-)41(2 h Uan ©}8 O]U]X] 103]/[555 103{?’;6(: 10% <12}
B4 Al TG B 20y sy | 0
W75
A2 7]8H - V2 BAZS |
cofe gl v 0 21g T Jam o | eam | P TOS ygy opg
Az | A% 200km/h S
VAV B
5 a | me g az 4o SEE s ] 100ms
3% = | EY X USF ol olmx a eC 9 o]
25048 | A5 200kmy/h | VEL T ovops | oqy (10 T
A7 =L °ec
7]

919) EANE Qe Zate] sohEstolslo] AulaE Y 8 F2 AT

AT 47te

AHET T wE Jiads 4Ry e 2o

,82,



A3 2vhE AER AN A 0 A 83

3 WAS SMART—1 94 710 S 43 A5 2 3uAF Aul2olch
obehel [ 3-26]% o] TR FrSl BF 4] thstel B 2 eole] 4
A7 ol §3te] AN AAT U 4TS AAF] AT 21 % TP 9
HARE AFAFE A2E DAY Tkn T BL A4S AAT A5
Array 712t R, B AHE AF FAGSHE AFFH CCIV AL S 9
T Ulgell TiE AT AT (18 3-27]5 2tk o) AAF B AY AAE
B3l A3 oA 2 PR AFOE FEADES ST, Thkd 1A A2

2% Tt AA AH=E FIAN7E 9 E34E /U A

[0 3—26] SMART-I Q4 7|dh S gt ASAHX| & HEMS MH|AL| JHH

JsFREHEREE 2UF)

ARRAYH7IH2t «

o ;' '.'

(23 3-27] =2 4% AR Amay FH0HE H ASFA CCTV

ity s hetnd

<EWA4E AA Array 7hvl k> A% CCTV>

,83,



84 2HIE AER SEANLE AT Fo5 o8 4H AT

T WHAE ‘WAVE 7%t 27 gle 52l Aulzoltt. [O2¥ 3-28]3 2]
DSRC, Wi—Fi, WAVE & ttfdt BAl2 9] 8] 7Fs3eta, ols & B4 $ie

B ARI2E AT g SRS 788k BY7IAS 7, WAVE 7]
g g W ow 7)E AL 5o AT ujgel ti A A (18 32919k 2
S O SR 8 2 B3 jle A 8 TEoE g ¢
H2E Algshs a3E 7|gE 4 9

NEEY Aul2oltt 7%}, TRt 7)Hke] &1 A
HlAE oulsly 7HF ES [ 330004 AuE S ok SEFAA 2
1A o T VAL L X
of A 5o A7 Wil v A7 A= [1" 3311 2k ol¢k 2L 73
ATAER 7Ne] ~utE S8 ARAE AT, AA Hx2] 558 T 7

gkl tatg: ~utE ERY 0 AA Vled AdEske E3E 7dE 5 Qo

¢
rg
o
oxl
o m
2

Ll

A2 FAA 2R AFEFA 2] 2P EAL 2 A 0] 7]

[O2 3—28] WAVE 7|8t 32 gl= &4 MH[A9| 7H4

ADIEE, ej=3! PC
S Y2

WAVE Ett7|

{02 Ee AR S 4
B 712 7t 2 ks

,84,



<WAVE %52l 2E&> <345 QHHY>

[O% 3—30] CIXIZ 7k ADE &2 MH|A2| 7HE

,85,



86 2n1E A5A SENUAE 0% Fo45 o8 44 A7

[O8 3-31] AO0IE &8 SAMAAH - AEBEFAIAH - XZH[017]

<nfEEY AN~ <TlEEY AFRF A2

ol Alz®l A, = HEE 24 darelE JNE, 2vtE o 3l Beid g kW

AERE Alg Z=09 pd 5o A7 W8l Ui A+ dd= [29 3-33]¢

,86,



[O2 3—-33] = o7 MHu}

i e:'ﬁi‘l.i:ll
<-HAZH AT 2uEGEE S/W> <:-HAE AF 2ZHdE S/W>

iF
\

T

<=HAHAR £ Heoly>

,8’77



88 20E A5 SEAHIAE A% F35 olf A AT

TR WA ‘SR o] gel Al 2¢olth (1% 3-34]% 20| DGPS 714¢
83 ABRe) 1R AH A4/1&3 A HuE AASk] FYZ oL 4R
S o2 #3E BAS] E3olut LAY RFAZ AR A LA 7

T3fe] B oY AHI2E ojnlgt

[:)_al 3—34] sl i =4 O|E"0=||'=”' A-IHIAOI 7H|_=|

TEIEA

ey

[O2] 3—35] F3Z 0|24 /W - DGPS &2 O[EHdX| ¢12|&

Y - ancis

T<DGPS @& o2 o

R
AC)

,88,



[O2 3—36] QAL ofeh MuH|AQ| JHH

Ol AR = B

=4

g 088 =8

W2
ADE= HZ

AIES HZ

o W e e g, i o e - S . S . e s [t o, S g iy s g

9 12¢7E o7 5% ST 7S RS AE5F AT R 4634, 95T
T 4634, A FY vlAE wakZelw, @A) u—Transportation A1H] 229 <F

,89,



90 2nkE AEA SEANLAE AT Fo5 ol B AT

HoE 93 A&HOoE T AY @ A2E QHCIES 59 Folth 75 A

dofl #ek 82 o5 [I1¥ 3-37), [1¥ 338 2tk

[12 3—37] UVS(Ubiquitous Vehicle Sensor) S8 ZEHZ 3! UVS A[2F &=

O
"
inker Scann
<UVS THENE> <UVS A A2
UVS Platform UVS Platform

Mini-PCt | Mini-PCI Mini-pct (| mini-pct || <
qLeen [izen %7@ @82 || @2
& .q’

<UIS 44 E> <UIS AA| ARI>

,90,



A3 2Pk AR AN A% 9 A 9]

s w22 FYPE T g Muls, VaxX7|RE AP oWE A3 AR AlF
A H] 2, u—Transportation 7|9t WEA K ZUET] AH]2, Bird—EBye View A]H]
2>, Follow—me AJH]2, Virtual VMS A ®]27} St

R1A] "SEE—Advisor AR & & A A 3R SAA A B S Ha
sfebal, g AU A A £55 Agste] =29 843 A

& Bol1, 98 ARE LI 4% S8 2N AFE Av2E T

u—Transportation AJH]2:¢l&= SEE—Advisor AJH|Z, |ZZY Qhff AH] 2, H]

l-

O

L ATARE MR R AR T SIS Fof T AR 2ot
HE 3 AR AT Auzd A 2gs 7Ne 2 9
ZHV2V) B2, 2 —lZzerkvan B4l 53l At

7 5 AR FAFEE Agete] APl wE A7 7HsstESE A

ook
o
2
o
=2
(m
]
3,
N
U
ol

’ u—Transportation 719 AR RUE Y AT wsF AEHE AARES
BEUEE sto] o 731e] QHES Hrkshe Aol

‘Bird—Eye View AR|2&k QW) Z-4, 24 5 FYPA7 ] 3tz Qsf &34
S AAZE B v T g FiAe] 2 SR wE A FR T2 A
Foto] XA HAFHE Adsf F& AH|ZolTh

‘Follow—me AH|2'gh AAE 2 Wjo] apEo] Vav/val §4le 3 A
T F2RHRE Ao FYstal, ApeF o
of Az oA V2v BA0R INFHAAE Faks Au| 2ol

RO R Virtual VMS AHIZY@ 7]E VMSOllA AgEHe wWEAHRE

i
tio
o
ol
ot
™
il
W~
>
o
z
oZ
>

,91,



92 2vtE AFat 344

L
[¢)

3l u—Transportation AH|A|&] HBEAFTHA 2FFAL7]A A A

=
5%0

V2V/V2I

371 9

71€2 A BT HA| 28 (Garatagid) AE)} 2}

J9F o] BAH BA|F Al 2~Bl(Garatagi EHIY)E T TE 2006 100l 12

aIES)
A=s AFo2 20119 697b4] & 52hd=e] a

Ho=g A

8]

Ho

Bxoz Ay

K

o 7

ol
=

Al z=rle] 7] AAl &

& 82 ok [18 3-39]ollA AWE F 9tk

iy

bel ol §Apst 2

o] Jiaks 10t 8A471ES AA 36

23]

3.9
o=

2 5g4u A

| A5 Aol

beol= 7]y ‘snhE Zole)

A2 FEE 20LE Foleh] AHIAE HAENE 752

o187 7t

ol o
=

A A3 Garatagi ARlZ~= @4 i0S

g]A oA

b

=),

=
o

TR o]&o] 7}

=
T

1

71 o=
3ttt

o] AAEE it &

=
=

W2/ A/ AR /BT 5 G T dEns ¢

SRS AE ol A o]-8AFS ol

5) Garatagi

23 SSHRE A

FAHOZ 0|2t

il

2

=

BEAEA

Q]
=

,92,



[O2 3-39] wsSHA & SSAIAH 7|z MAT

MU 2 XA

USME] FUDBRE IS R _,——
GUE B =25 Js | oemaEA |
L BSOS XL MH|A AHEIX J|S %ﬂaﬁuﬁﬁuj
TUEP TYUS AAET X A28 J|s S {
- HSBEHY
2

AT T2 A2 2=
YNSRI AKX BA 1=
L BB VI 2YHBT YE =T IS
B 50|OII| x{glxlE Aiﬁ gl °IIIEﬂ 7!5
8. UG UE] IMAAYEX H2(3X2 FR)
9. XY FTASE ALHAILE H2QXR FTE)
\ 0. REY HSFX A S FR)

P 1SS i HEEAOL o8 JGaraalSH]
el =zuous puesiss > ey JGaeias MELLLL
Geal) =umoucansmszeax PSS

IPTETES

|+ ADIE BE MH|IA
|+ SEXIY M2

-2 2N CIES
|- B2EB TUET
ST TP

L. BYUS AMBT
| X1 M2

o0 s e N
[
>
iy

,93,




04 20k AEA SEAULE N FoA5 oG A

r

:I.L

1=

A4l 29 ABls 32 A

1. 0=
H5e DEAIOIA HIEHE AR, B4 5 A9 AL Aalol o HA

o7fel A=A ITs A7 Alde Aldsiaith ITs A= d7 AL 7€
IVI(Intelligent Vehicle Initiative) ZEH E 9] HHEH O,

8, AFEHAT o2l Ax AT ARG AT

7Aool e B2 a3tE awfste] AdAH
& 3h= ITS ¥ ZEAE+ CICAS(Cooperative Intersection Collision Avoidance

>

F53 AT 59 Y%, W AL

A=, o] T A G| E 7Hke

System), VII(Cooperative Intersection Collision Avoidance System ; IntelliDrive), VSC
(Vehicle Safety Communication)”} 1™ F2 ApeF—xw, AF—2te 31 A& 9]

n)
&3 2 A Pl T Fa e, olE @ vl=e ARZ|NHITS A A

VII(IntelliDrive), VSC&} 22 Z2AER AFE Szt zH 7|4 83E s
gkl gl VSC ZRAEE A -, A -2 P FHAS Ves o

sto] AT 5 e A Au29] LS sk, VIIE o]

,94,



A3 2vhE AFR AE2 @ 0 A 95

[0 3—40] Ol= R27|gh TS o7t 24y

Cooperative
Intersection Collision
Avoidance Systems

Integrated
Vehicle-Based
Safety Systems

INTELLIGENT
V—E HICLE ’ Vehicle

INITIATIVE VII Infrastructure

Integration

7}. TVI(Intelligent Vehicle Initiative)

IVI ZEA E= TEA2](Transportation Equity Act for the 2Ist Century) R <tell
oAt 19979 nEERAME| A AFALES Fol7] A’ HHoR
DOT(Department of Transportation)®l] <J3ll A|Zt=| At} DOT+ wid oF 6007t 71
of aFARLe} ofol] WE oF 2,300 2l AtaRE TAE siAstr] Hsf A
TES ds] A% AREE AR F 1, Fs A, A FE 94 $9
F 7R |ed Iz 2EYA d9s F3 XA A ey A 9 483}

o 245 233Utk FHWA(Federal High-Way Administration), NHTSA(National

[kl

Highway Traffic Safety Administration), FTA(Federal Transit Administration)2]
F9 HR7)% Wk ohleh AP 8 Ak AFA AZI| A E Hel sglom,
DOT7F WEAQ] ATEE A3t o1& AAlshs Fe= 3=

VI Z2AEe] Fo BEE A% AT o 54L PATE AoE ol



2
T
0
%
=
i)
lo
ox
s
&)
)
ShiA
1%
olrt
o
—N
fo
=
ofo
(o
i
ofs
E
%0,
O
rot
)
ol
it
o

A ARl B ATE b BA B ol AAste] 53 stolsekel 2
WA, FHE) AL, 16 EANZ AY D B7L AR 71%e] e 4T 3
7)ol 4vAE AH AR

VI Z2AHES] 3-8 Aul2ge Qb Aul2of 24& 711 o A7 E/74E

WAYol Fthe] wEATLNAE VI ZEAES] U507 ek Joks) 7]&
2 DSRCE ©]4¢ AF W 7 5AE 0|83 oY A="ES Mdated,
I WEL2 A U /AR s F don o 2t

TR AR R AI2R e BERA7A Y A FRE QY
1992 &%= 9] TravTekoll Al 39 AHE 23 2=
Azte] FeAIgte] YHIARE o] 8¢ FPAITHET oF 20% TEH AS R YR

1>HU

of

e Aoz

,96,



A3 2vhE AER A2 A% 2 A 07

RPN ' & A A Fel| AX)E spEkE o] 88l X AtA 2L
A5S AFsAY AFU S 7 ks o] 83
LA FEH(ESEA, T 9E AU A1ES AT

IEEE AF3) & A A vaugAx v 22 AXE kv
gretgto 2 ek 244 olg Gol gt &7

m
0
ol
N2
o
=
it
ol
=2
=
rot
O{N'
th

iz}
ot
o
rO
1>
o
2
b
fru
-3
)
1o
o
N
i

. VSC(Vehicle Safety Communication) 24| E

VSC ZRAEE FAAREA 7142 5O A5 Y ol BE ATFEA
AEa; AzAL S0 Wzt FA| Azl 9)s) 200293 E 2008 d7HA] 3 E
Atk o] weAEE QAL Vi T2AE o] FuEor], NHISA
(National Highway Traffic Safety Administration)) CAMP(Crash Avoidance
Metrices Partnership)$} BMW, Fglo]l&e], L=, GM, EQE}, Z2npdl 5 Wzt
A5 AZAL S48 VSCCVSC Consortium)®] H&& Ea] 2ol

(32 3-41] VSC ZRHE XA 74

Standards Bodies
Government Agencies e s= )
| FCC &7
Allocated DSRC Spectrum
Coordinator provides

interface hetween
WSCC and standards hodies

(NHTSA ;P—Q—I( FHWA ) J
S ,_— "--._____,_,./

UONEZINIRPUELS DHS 9
PED] 0 WISESPUN 1040

‘_.___,___/

Cooperaive Agresment between
DOT and OEMs for VSC project

CAMP provides admin 8 legal
support for VSCC ahil R
interfaces with DPT ~r) ﬁs C

DAIMLERCHRYSLER

2} : Tom Schaffnit, "Vehicle Safety Communications in North America; ,
Shaffnit Consulting Inc, Shaffnit Consulting Inc, 2008
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VSC—1 ZZAEE= 20029 F-H 20043714 3= o A& -5 74, 2 —
T 7 AR W< g ATE Y, VSC—2 ZEAEE 20059 H-E
200874 VSC—1 ZRAEZ 7|ulo 7 & 28 u|~ 71& 7are =351,

olgg VSC Z2AEQ| 22 FA4L& [19 3—41]3 2t}

<E 3-19> VSC Z=HEMe FMEA 7|=9| H|w At
BT
T sAAE to from | L | A | Adio F71
vehicle | vehicle
59GHz 200 micro
DSRC 1,000m (¢) (@) (@) (@) (@) sec
25-3G
PCS 4~6km (0] @)
Bluetooth 10m (0] @)
DTV(Digital
TeleE/isi%)In) ~40km © ©
High
Altitude 120km
Platform
WLAN 1,000m (@) @)
NDGPS 300~400km (@) O
Radar 2km (@) (@) @)
RKE 30m (@) (@)
SDARS US 48states (@) @)
Terrestrial
Digital 30~50km (@) (@)
Radio
‘e | N4 o | o
UWB 15~30m

7S : National Highway Traffic Safety Administration (2005) Vehicle Safety
Communications Project Task Final Report; , US DOT
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Iraffic signal violation
warning

Curve speed warning

Emergency electronic
brake lights

Stop sign viclation
warming

In-vehicle signage

Emergency vehicle
signal preemption

Road condition

warning
Highway/rail collision
warning
T T T T T T T T |/ T
o 2000 4000 6000 8000 10000 12000 14000 16000 18000

Potential Functional Years Saved

o). VII(Vehicle Infrastructure Integration, IntelliDrive) ZZ A E
VII 213 TEA-219] $E9QR1 SAFETEA-LUE A% 38w, =9
ITS §Fd AR 2=9f 331 7|Hto 24, Al A7t e Hdd &8 Al
59 A&3E 3 71 L 2 BA il S FAHOE st Qitk o3 VI
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7% : Michele Weigle (2008), 'Vehicle Infrastructure Integration; , Old Dominian

Universit
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= 9% FASTIE Mg ARj2 dEs 520 % k= IntelliDrive Z24]

& Aol A3 A

fru
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)
o
H
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>
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NEARA|2EH D AJu) X~ 3
kL Sl

A Connected Vehicle Research ZE2AEE= 7dtd A 2" &4 Au|x A3
S/W, H/W 12]a 1z} Fof tigk A ASS 218 Folth. F(Lab) H=E

Ed(track) HIAE o]l & 9 DOTE $AHOE dAF 740

=

7 78S 93 Connected Vehicle Researchs 3371

|

_1\1
’,c_nf
=2
NCH
o
B
kS

2
o} i3 0 & 2008 ITS AAItH3](World Congress)7t B9 7S-A 1, HAIZE
F HEZRO|E FH, Ag|xYol F+ MEZAA2AFT FH FoA H2EV} 23
Ut} 53], IntelliDrive POC(Proof of Concept)E &3l HIAIZE FollA 22 FFEZ

H3H9 52 HAES YA Yk

2}. CICAS(Cooperation Intersections Collision Avoidance System) Z=ZA4E

CICAS ZZ232 VI ZZAEQ] Ygtoz wiatZ o e wgAtad ok <l
FaelE Solal wetd S SHistely] sl FIEJAH. ol WAE aFARL
o)At AP 9HE A5 A AR S A dste] F o AT
Az T3 =R US DOTS| Al ok 2+ 2] DOT9}F vlu| 4}l thetal,
4 AR 7 HAaAel ols) 20069 -8 2009d7HA] =3 = AT

CICASE DOTol| &3l 3¢ VI A8 EUE 3stal 9lom, VIS wx=E A
(OBU) ¥ QIZ2HRSE) AA A28l /Ndastdth. =3 IVBSS(Integrated Vehicle
—Based Safety Systems) AF93 SAAIste] 2h T@E7](OBU)S| AlA 2 &340 —
252 18] 3 o] 2+(Driver — Vehicle Interfaces, DVI) 5% A7& 1 dstHt) =g
wakEol| A A AR 9 HlolE MES 913 5.9 GHz DSRC Al 2HlS =9
atlom, ool thet FF2AY S 20049 =3t o|n| ALE Folm, WAR S A
gl Qlzet AAo] the DSRC ZE2EBYE THeHih

WA Ao g 4 ARAF mE A Aast ASARE =4S T d

223 FANN FIH 02 AA Ae] FAT BEE S ok o] CICAS

El m{m

>
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g AAAH 2ewe (18 3—45]9 )

[12] 3—45] CICAS Z=XME ==

Preparatory
Analyses

\ | R&D Activities |
Violation

Countermeasures /> | ‘ Pi‘m‘!’irlﬂ ‘ | Real World Testing |

\ | R&D Activities
Gap Assist y | Prototyping | Real World Testing (DIl) I
Countermeasures DV RealWorld Testing (DVI)
| independent Evaluation
Conceptpf iolatign Demo Gap Demo
Operations (ovi (DVI)
7i04 3/05 11105 7/06 3107 11107 7/08 3/09 11/09

DVI- Driver Vehicle Interface 2 Years 2 Years

Zt% : Mike Schagrin (2005), "Cooperative Intersection Collision Avoidance Systems
Initiative; , U.S. Department of Transportation

CICAS && Aulze AF7HE S84 H| 29 Qlzet 7]
Hed, d=zg 7 SRAMZAME AsAlolE T FEe WASe
TSA(Traffic Signal Adoption)7} 1.0.H, 21=F7|9E S-SAHI 22 A5 ] T
£ Bl AN A HIARE AFsh= SSA(Stop Sign Assist) ok 2> AH] 27}
Tk TSAE RSEZF A2 2 Jske w3t Ao OBURRE 3T TYPFR
£ AR AEE WATeRA FFo] TSk BFE dste AWzt
SSAE TSASH mIRP7HAIZ OBUS} RSES] AR weh-s 7|Rke = shal YA A5
7gol opd 2t W) HMIE F3ll @XAkolAl fd74 e Algshe Anlzott

[
r]I,
olo
oo
Bl
R
[
fru
-
Ehs
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2. 7

S99 thE Al 274k TS ZE A E= CVIS, SAFESPOT, COOPERS7} Sith
CVISS} SAFESPOTS &9 tjxAQl ITS A&7 ERTICOY <5 3= 1
1o, COOPERST Austria TechS FAH 2 slo] FRE 1 Qth

(02 3-46] Rl X2 - o8 B Yoy THE

Cooperative Vehicle Infrastructure Syslems

39 fiil Coordinator: ERTICO
‘ g cv s Total budget: €41 Milion
EC contibution: € 22 Million
Consortium: 60 partners - 12 countrias

Cooperative systems for Road Safety
Coordinator: Flat Research Centre
AF ESP T Total budget: € 32 Milion | Baks

EC contiibution: € 20,5 Million
Consortum: 51 pastners - 12 countries

r) COOPerative systEms for Intelligent Road Safety
; Coordinator: Austria Tech
Tatal budget € 16,8 Million

coopers EC contribution: € 9,6 Milion

Consertium: 37 partners - 14 counfries

[18 3—46]3} o] o]E 3714 TEAEE zhzto] xfo] ¥ AU Stk CVIS
+ CALM ZAS A8l B4l 5 Thdt 7159 Z3holl 2728 551 glon,
SAFESPOTE that Al2Hl9] 3 Fdf =2¢ds Algshet 52| glrh
HHH COOPERSE A2 thE Al2Hl B3he 918 Al2dls Aojsia AZ e &
195 HAESH: 98% gtk dA) CVIS9F SAFESPOTS 3522 ATE]
i 9lom, COOPERSE %9 7 7HA] ZRAEC] sl AFEA =1 Yt

Al

o

7}. CVIS(Cooperative Vehicle Infrastructure System)
CVISE Ag—W 7+ B4 93] D23 ‘CVIS Module' 71&9] AA 2 7pd
S EXoZ 3 ok CVIS Module> A A& 7Fsdt 25/3G Cellular,

M5(Microwave communication), IR o] &3l }F—2&, AF-—xH 31 5A&

- 107 -



Y BES T 41 A A9 8T F Ut BF BES AT 9
BE &AL Az AFAN
%

sk 25 e A8 Aze

CVISE 4 tlE ITS 7]#<] ERTICOS] FE2 oF 6072 71| ALAY
TAdBte] 20061 F-E 20093714 AFEAE S AGA, FEhA B 71E #E Zok
NG A o} g Ta 9 =7 A, 2 5ke] FE1E Sol Fed e
ek AT ZRAER FPHJT

QVISE oA 78 s wsde] Azdel Az os 9 v = 3

T, A% AR U ARE A 4 o AR Y= AFAD
S 4R B ol A VLTS SRYFYRE THENE S A3

<E 3-2> COVISQ| A2 U it AlAElo| 75T} £X
e 7% 3 54
— Y A2"E YeAE 2] YARTE F83517] wEo|, CVIS ZHE
. < GPS$F Im a9l A S Adshe A T4 9] Ves
A e
oy | B AwE A1
U - mw, 2w 49 w4 A Q8 A% AUAAE A §4 A=E 5
A e SAANA AT 75 AL U
— QVIS ZAFY] A4S CALMol 7Rk ®=ukd 2hp-EolH, CVISY| A&
gH-EE ol& 7hed A9 Ad 2 UESAE o] &3 BYE IPvo
i) )
A4S AFe
Al 2~H _
— &ZEdolE 2G/3Get FAEM, DSRC, A T4l T A= B 7HA
Sof 7)ol gep Aol AL Auss H1sg
— SHAZELS o] gate] AN AEl AAET, OsGiel 719kt iEE S
=% £ ZHYYAE o]F AU
NzH | = o SEAXES ], AoiF7] e, DDS(Distributed Discovery Service),
Bk Welsh A APIS 2 A ATHL S
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<E 3-23> CVIS 28 MH|A2Q| oA

A3 ~ulE AEAF Au| A #3 g

AHIZ 1 AWE &8 MEl=
CURB(Cooperative Urban Applications)

SLIESVAR TR o L B
CINT(Cooperative Inter —urban
Applications)

e

- 38 AFAAHOIEHE ol 8% HEY
2 WEYHE Yoz ¥ AHEE o
AEAR AFoZ ABYA 3 o
A WEe 29

- AFEEL A7) A8 54w
Az WA S T

m{n

AMul2 3. Sk A AHls
CFFA(Cooperative Freight and Fleet
Applications)

Az 4 dE #e] ARlx
CF&F(Cooperative Freight & Fleet)

- BEAY FAAG P G 4B
o 7% A9

43

A SRR 2
g, YEYA go]

- 7HEE ARE OE QVIS $& Aulx
o =2 o &7} AHETFsEA WEol
AW, EQAAT LA, HYHS
Rk
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. SAFESPOT

SAFESPOT ZZAE= “Smart Vehicles on Smart Road'2l= €278 LA
71E AF A3} 7)o AgF-AEF L A -l 7 AR JYA2HE F
&3 A AN ZEE s AS 5202 Fth SAFESPOT| HAlS [1¥
—47]3 2.

[T8! 3—47] SAFESPOT2| Z1A

The SAFESPOT CONCEPT:
from the autonomous intelligent
vehicle to intelligent Cooperative Systems

o Sk Laie Sepet

e Casfy
et Mitijation

Sabe Dglamom seel Spmed

" Lane Changesaselart

SAFESPOT®] 3-8 ARl 2 W) &7 & B3 AEAF A=l A 7|9
AMujz=gt SRR 2RE FA B ARAE B A9ARE Algee =gt
718k e 22 FRE 3 7] S8 AH| A= B I ZAE 'SCOVA A A+
Huom, 7 kxnkxl Ao Aqstr] 13k YA 2Eo] 7|, F2 A}

6) A @Ak
3 YA % 9
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<H& 3—24> SAFESPOT RlZk 7|HF 82 MH|A BF

T & &8 AHlE

Road Intersection Safety

P
]

. Head on Collision Warnin
Lane Change Maneuvers in ~

generic road

Frontal Collision Warning in o —
generic road T g ——

Cooperative  Vulnerable Road

Aheg User Detection and Accident Rear End Collision Warning
7]k Avoidance in urban black spot —
A8 2 = =

Road Condition Status ¥ ﬁ' ' T '
Information ' !‘

Curve Warning in black spots

3\
] !
Predictive Speed Limitation and

Safety Distance

Speed alert
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<E 3-25> SAVESPOT ¢l=z} 7|8t & MH|A EF

TE &8 Aul2
Hazard and Incident Warning
Dynamic Speed Alert
o]z} .
- Road Departure Prevention
7]k
SLIE=

Intersection Collision Prevention

Emergency Vehicle Equipment

). COOPERS(Co— operative System for Intelligent Road Safety)

COOPERSt =2RbdA a3t €8 wsde] A28 752 A% 54 =2
o] RS s ALHQ] FA ARFAVeS ol & AFH E2E AF
she AFE sk ZEAEo|ty. European Commission DG Information
Society and Media®] 6#H# Framework ZE1319] 4] T Z2ZAER 2006\

a

190 AZste] 4dzF FAHAT. EUAA 98Wd 22 Adss T
16,800,000F27} FUH O H, Austria TECHS] &7 FHO 2 Z 397 7]3o] 3
st [1¥ 3—48]& COOPERS ZZA E9| nlHo|t},

COOPERS ZZAEo| A= At 98 13714 &4 Aul2aE Aosta 9)
om, Z} A28 FRAZTS AT QAR weh Ao ARAE FAYAS

AR Tk <3 3-26>% COOPERS &-& AlHl2=9] & 2 521 W2olth
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<E 3-26> COOPERS S8 AMH|A & Mg 7ts SAlLH

T & AHl2 & A L7 T4
s1 . IR—MR, CALM—IR,
Al AAAA APdF AR ’ v
At o HAA ARy % DSRC, CALM M5
) o . _, | DAB/DMB, DVB—H.
. R EE Y3 T2 A diF
SR/ 3 A ! i AN A | com/cers, UM,
AAIZE AE .
al WiMax
S3 2 BAE A A HEE decided
= QR 4w not decide
o DAB/DMB, DVB—H.
M Be gn Atz dd Wt 2 Az 28R GS'M/GPRS, UMIS,
WiMax
S5
T AlgtEE 2t | JAAY EE T AFEEAR DAB/DMB, DVB—H
U AlE
S6 = GSM/GPRS, UMTS
} 2)}ak ) 3 y ”
2% £ Am | O AT R AR WiMax
s7
Azt e o3 | £} FUA 29 APEE AR DAB/DMB, DVB—H
&= 48
S8 1A AlE] Abele] 5% Z2EZ 7]
ZAA el 38 | 23 5AF e AA UEYS 4 | DATEX &% A&
(FAA AT &%) | B
$9 T3 8FAS s B3 uEF
FRAYE A% 5 | 89 EF AAE FEgo=H ¢Hd | CEN DSRC, GSM/GPRS
d= AT A AL
510 UMTS, DAB/DMB
SO BUA | SETE 34 SYLLAG AN » DAB/DMB,
g DVB—H
34
s11 i GSM/GPRS, IR—MR,
_ - AATE AR WE HFEHA 7} ’ .
A - F3A Ao A4 2 gw CALM IR, DSRC, CALM
= M5
S12 oo
4
Aoy - AR | o HEATC) o AR SiE | UMIS, DAB/DMB,
= o olE DVB—H
JulolE
o HAZe ASR AR AZE 9T | GRS, DAB,  TMC
EEE-}%%‘E Zﬂ = L._7 o/ [e] o= pul ] /2 /2 g
. FCD A& WIMAX
[¢)
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[02! 3—48] COOPERS Z=2HMEQo| H|X

((

CEPS aktiue

7% : European Commission DG Information Society and Media, "COOPERS Project
Presentation ; , Information Society Technology, 2007

YES ARFA7ES S8 e A 9 ER2NFAHE AT 153} 5
g Azgle] FRE g A 6 U2 wEAnx
f 3 ThFe ARlAE AAEka ok
S 0|83 ETC AR 29 A4 ks 7|wke 2 DSRC 4 1=z}
P AR} AR AR 2E A Ushe A5 FREAT 2007'd o=
Smartway ZZA| Eo| A DSRCE ©|-83t ETC, AFAR AF, At 55 41
A2 Aol g8k
DSRCO| FAIAE Akl wet g, F/ddst dsH o] 2hgel A B AH|
225 Al F3h= Internet ITS 71&< ZEdstdth IHU ITS 7]&2 okt 744
o] H&EHT P ZREZ oA o] He 542 7 A
oo} T2 A&y UBYl ITS A"l thet 3 [13 3—49]9 2tk

ol a
4
oy
iy
==
o
i
2
oo

o
o
r°l‘ 3

2
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[0 3—49] QIE{Lll ITS A|AR! JHE=

Wireless & + 25G% DSRC 51 9=F} 58

Network Telemaics » Bluetcoth, F431 5 =Ae] Lal19] B3935 24

Cenfer A [y~ §

7}. VICS(Vehicle Information Communication System)

19909t & Y& HRE= 1d 1909 247 1% AR sjulstar, Azt A
2 QA3 Hl-go] oF 1220(1002)0l o] Eth= 4 Aol wpe}, F7EFAolA o
of thg 2o 2ZH VICSE AAISHAT 1996 A2 VICSE F5-4, = Ex
579, AEA 37 A7} ITS FHGAR TS Japan, ITSS] =A@ 713421 1TS
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[12 3-501 37}%| EA7ISE 013 VICS )

i
1

FM muitiplex broadeasting

Prefectural police

YVICS-FM  stations in

| | every reqion of the
S country broadeast FM
g waves, which provides
Japan Road prefectural-wide-
Traffic area information all at
Information Sl
Center
e Radio wave Beacon
=— 1 i Devices anmajor express-
Highway wal s, which iz installed by

highway  adrinistrators,
zend waves(quasi-rmicro-
wave) , and you can

receive traffic information
Infrared Beacon on expressway as far as
Devices on major open : 200 kilormeters away .
roads, which is installed
by prefectural police,
send optical signals{near
infrared raus? , and it |
enables you 1o receive B
general  road  traffic
infarmation  about 30
kilometers away

administrators

<& 3-27> VICS SAlgAME uEHE M 2= &7

-
e

2| oA H|& As v Z FM DARC

2542 AHoZRE | A5d3] AHNAM A
AZWE | 9 200km $7HAS 1| W oF 30km, | 2
EEF AW kme g¥r== AR | -

AA AE, FIATIA | AAFR, FIAFTYPA | AR, YIAFYA
AEZANY | THZEH), T A4 | 3 AR, T | THAEER), FAE
7k SA, PA AR B B, FA AR

AR, FAFYA

AR, FAFHA AAGE, FAFHA

5 53 ZARAAR ZAA
B E NN S FTE ST
] AARE, FIATIA | . ;
- = q el s 3l al 2]
A 1IEYA L BAA R AARE, FATHA

B, SA, PA AR 7 FAE

zéi
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U 2ntEgo] 21 ZE A E(Smartway 21)

2ntEgJo] 21 ZREAHEE 199%d 62 Smartwayd] 78S AT AHEH AT
(Advisory Committee)ol] &J3] A|&+5 o] & AA7HA] 2%, OBUs, /A=A 17
I A 7 BAS 7WeE ARAE, JIEUY AREE HEEA v, A
A& AL & A AHLE AT F e AF-E2 SAS 78] A8l
=Eskal Itk Smartway o] 7EE #lsiA FA) ETC 7|9k} DSRC, VICS 7]4te]
H]23te] FAlo] 7HsstEE akal 9lom, 58GHz Y9 DSRCE F T4l 7]5ke.
2 AR 2E F3I8ka Qlth

<E 3-28>2 ZmESOR]EY] 8ol AAEHo U= ‘New Tomei

Expressway ©| 8 4|25 Yehd Zolth

<& 3—28> New Tomei Expressway2| =2 AMH|A

for general users for logistics companies

. EaagR Aus

o AAT FAAHR « EY AHEAR AF
o HIAE LRI o %1% &% (Tow—bar operation)
o FHAY AH Aujx o TF EE AR AJE 9
o o% FYFH AHze} dAE « EF AAAR AF
Aparth g A2 o YA gzt dAZ =4
o EY AT AT ¢ FRHAT 2AAE AT AEAF

o A% RUET A2
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118 2Pk AEA SEAHAE 98 T35 ol § 47 a7

A58 1lE A< ITS(Intelligent Transport Systems)= 84 7}453} HaL =
AE3} ALS|o] gk 4l kA, HAG AMY wFEAAE FASHE o 58S

2 HBAAN BEFTEAA o) §EHLE T

4
k1
%0
r
>
[
juit)
o M
frl
=
=
=2
=
offt

132 1990 ISTEA A o] % 20204744 W13#o] 2,1459 -2 TSl FAe ¢
goltt. o] & &l US DOT7t =57} =31, 913 @8 7|71 ITS-America”} o3}
of ke ITS #d 7| /N, Qlzet 75 9 A A2 55 Algsta Stk o
B 1970978 AAIF AR AHI2E ARSI A, ofn 20101 7]
bo] 97| E RFEth Y5 EU 2HdedA B4 1SS 586t 13 A
& 72 itk AAZ Y377 ERTICOE $AICOZ TYst Z2AHES

A&skar ot

N
[68)
Y
rEI
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el A= ITS A 20 sfgsh= BIS, BRT 52 AAIAR] 2] Al
A F 3.

f

2. 2L ITS MH[AL| HE EHAt

= ITS+ 19939 5% 24 SOC FA71GTe] ITS E4EA AES 1994
R ~x9} AAF T 5 AR S AR R Yuks, XA o
T5 Aol guiEo] QWA =7t 7k 717 mERe AeskE Asf Akt 30009
A ANRFRE AAste] gtk

U] RFE ITS Aulx 2 FRA{FAAL 3 36 B <E 3-29>004

1
Hl
bt
7
oy

el & = %ol 20001 o) F TSV} M=rA o2 HgHHAM ARAZe] M 3}

<& 3-29> =i ITS Mu|A ! FEFSAHA e

o AZ 29 TR wEAALH =

2000 ©] % — 1EEZWFAYAZE(FIMS) 100%, ITS 19%
ITS =7 &4t | — AR AARAZA S, =Rddde] 4704 wFAAE &9

o A 5670 AAA MAHRA2E

o HAAEAZE By o A Ad2=e] 95% ol SRR AlF

AAZ o M 1&EEZE Flolufla A2 9
Au| 29 F& — 2011 ©] 8§ 508%, RS 5605HH
B o Ao WHIIEE o|83t UTuFeF AE

— A& 93.8%, U 89.0%, T 875% : TLEA 90% ol

o =2t P FAEA S TS ARAE

q
— DSRC, WLANS ©]&83t A4 E 9 SR AF

Bl e o B}
.y e | ¢ WAVE B0 ol 8 1, thaw A 4 &
o iy - -
N — 2PLE 3lo]go] TEAE(2008~2014, T ES] U
=4

o ZPIEES o83 A)UF AHl2
— SK T—Map AHI2=(AD) &
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120 2PLE Z52F S84 H 2

O 2 AH|Z, MAAHAI

2% 9

@ 94 o8 34 AT

é:(BIS) WEATIIE AHl 2, 20IEE 2F
1202 HgFdth
Axol A= B =
ojth, T3k =y TSt %

7 3 9 dFuFEorE AR WY B SEA RS Bo aEtE,
BIS %)= AAl A1 o & T8I, T, TH7, oF, obro} Goll 1=
7Fsdol A Hr7kE L Stk
<E 3-30> ITS slieited =Fsist
T =0 A BE 3
olA Zufo) 2k - EAH RS, FAjeks, BISAl 7,650%F &
(AH7A) H 7% 5 (1,0002] €))
. = WEAEFF 2 A, ASA 1,200% &
ITS += .
(WER) | oA, ITS AE 75 5 (eF 1909 )
39 850091t
= ] — 2= 9-0) %) 2= €l
—6—:.?(1:}”0]78) X]'0 - UXO_I‘/\]{—\— = (57094 %)
L i = )
TAH= t—money 1l j FtEA 2~ oF 4005t 2
(=) —F54A dx=
= I N = )
AFIE=E ‘?:_Eﬂol/\]j]- t—money Ej FIEA| 2H] oF 4091 9
W Eat (FLAEFE) | —FeAA =gt
— W EIIE A 2=(LulEl A
N WETIEA 2R (LHE Ao 8 oF 36005+ 2
A7 &%, BOT AR)
wH Aol A Y —ArRE $2 40091 ¢

3. HH2A Mu|A 283 H

FU = V2X 7
st d83E

g HA M
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2 AolE JR AT, FE WA, 2R FE IA, A o8 A 5L wiT
u)=37k EUE V2X 719 582 (Active Safety) Al 2~819] o % =918 913 WA

35 20139HE FHE2 S B3 QRAME AA M 74 ek =2
3 87 75 9 wFAR APIA 50009 ©|5HE EEZ Smartway, ITS-Safety
ZIZAEE Z1e Fo k. U oA % u-Transportation, 2~FFE. 3fo]9jo] A&
3191, 48stE 31 Folh
A AH =5 AE3) shedl WiEA] Bag Al Vsl
WAVEe|th. A el A AHE- F<1 DSRC BAIEA1] A5 V2v Au| 2~ 3|
71€H AV EAPT A BRF VX AHI2E BF 7 JHsd
WAVE 7]8F An|2-¢] 483} Soj7} Z a3ttt

1]=¢] IntelliDrive, 32| CVIS, COOPERS, SAFESPOT, ¥+-2] Smartway &
AR50 tit R ITS #e ZRAEoA= 57 WAVE 7|8t 7|& 3l Au| & 7)
i otk ol M= AnlE dlolglo] Z2AETF WAVEES 7IRIeE 7% 3 A
Hl 2 7 Foll Qloth =3 UTISY| 45 Al TS 71Nk 2 A 28kal
Ao}, FF WAVERS] AghS tinjste] ¢ 7]&(UTISSH WAVE & 71A1=
g @] 5)E s, UTIS 71e A% ALSHO0E AR Folth

T3 WAVE 7] 4435 9% 2% Z2EF 49 2 Fuo] s 33
Zolal AnEANs A T-AEIHEV, PHEV &), FAAEAE & S n5o) &

£ WEFHY HFOE AZE A ITS ANl % £08 35 Foltk

olr

S
ot
fi
]
w
=
z
=
oz
]

By
=
AEH 1A A7 ARAH A YRS §HOE BT 52 FSE
o] Au|AE A3}sle] gFo= WAVES FAI0 7 &= FAEA 7ut

o] BT} FANT ALHA FADGT OF A2 BHL JMOE FH V2,
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122 20E AER SEMHZE 918 T o)f A AT

V21 AH|2~7) $5 o] FA4] E Aotk

[O8 3—51] &% TS MH|A LN 2he

| 1MICH(As Is) JI 2H|CH(To be) J {3_A1||:H(Far To be)

u

qua || NEEESUAS || FVERAUHI || esus TND
- IK HA} Tolling(TCS) BE %} Tollingpsre) | |Any media, Any where
- 4 s
g | DA AN | amExsInEx || asEx @)
N2 || (WDS,AV) | (7|F + RSE) (LBS 7|% RSE)
| N y 18
Nam || MEaam || el | o
st | @s@ays=@a) | @/~ y OREN A<M
o\ /
G BEmeIR  e¥N/isw Driver & §8%
II e ! | Text, Image || = >
l Data Text | spojs Ea Multimedia
\ \ ! €
| [ ) (s | gasd@ey)
. g% FMEM 4, FHFEH HEHOl BMEAl
| (e g VALDSRO 1 " vay var, 12y
[ ma || o || coma@sm) || wave vaner
L?_IE.E} 7H¥ | DSRC, WLAN CALM S2E S
) . .

7% : Intelligent Transport Systems — A Global Strategic Business Report(2010.9)
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b SEMR 2 FQZAL BA A 123
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