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ABSTRACT:

With the increasing seriousness of global warming and the accelerated depletion of traditional energy, all countries
in the world have included “energy conservation and carbon reduction” as a new philosophy in the implementation of]
their policies. They have also engaged in strategic energy arrangements, the implementation of new green policies, and
the development of green energy industry to build a sustainable low-carbon society and to develop low-carbon economy.
Among the approaches that they adopt, “the ITS development” is an important strategy regarding energy conservation
and carbon reduction. On the whole, developing the ITS can effectively reduce energy consumption in the transportation
process and green gas emissions. Not only can the ITS enhance transportation efficiency, but it can further achieve the
policy goal of energy conservation and carbon reduction.

Based on the analysis of this study, services related to the ATMS, ATIS, APTS and EPS of the 9 major services of]
the ITS have more significant effects on energy conservation and carbon reduction. In addition to integrating and
analyzing the effects of the user service units of the 9 major services of the ITS on energy conservation and carbon
reduction, investigating the correlation between the ITS and the policies of energy conservation and carbon reduction,
this study further establishes their correlation with the transport sector’s strategies of energy conservation and carbon
reduction. The user service units that have effects on energy conservation and carbon reduction are divided into three
dimensions: “promoting energy use efficiency of the transportation system”, “strengthening transportation demand
management” and “developing green transportation system”. This study proposes measures for all these dimensions,
including 16 items: “optimizing traffic control and monitoring system”, “enhancing the capabilities to deal with

EERNT3

accidents”, “improving the guidance function of the energy-conserving dynamic routing”, “providing multiple and
convenient access channels to traveler service information”, “offering accurate and real-time pre-travel information to
travelers and information to drivers during traveling”, “promoting the effectiveness of the commercial vehicle
management sub-systems”, “enhancing the effectiveness of the commercial vehicle roadside inspection sub-systems”,
“promoting highway and expressway ETC”, “promoting ERP”, “promoting electronic parking payment systems”,
“strengthening travel demand management”, “promoting carpool matching and reservation services”, “improving the
functions of the information service systems for public transportation passengers”, “promoting the motorcade
management systems of the public transportation”, “promoting the integration systems of traffic control”, and
“promoting and integrating the electronic ticketing systems”. In terms of the resources of policy implementation to be
invested to the ITS in the future, it is better for the government to adopt the 80/20 principle for development strategies.
Concerning the promotion of the development of various services of the ITS, the government can carry this out from 4
perspectives: “organization, law and regulation, system and finance”, “application of techniques”, “talent cultivation”,
and “industry development”. The results of this study will provide a reference for our country to amend the project of the

guidelines for ITS development in the future.
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#«ﬁfﬂﬂ P B iSTAARM A F RN > B p 2010 EAziEH RS
#2010 & 3 2012 # = i~ % = [Ff< > T EeayWay 2o

W7 f § EasyWay 3+ % ihle &R —EL EasyWay {17 & A ¢
(Steering Committee ) » & d & B Jz 2o pJJRE R 0
@ﬁﬁﬁ’ﬁiﬁﬁéwmm%&’ﬂz%Txu@%ﬂaﬁ&éA
BRI ABESEFTEFRRDFTEFEFFPER 2854
# % (ITHACA)-~ ¢ { % (CONNECT)~ ¥ 3 ¥ (CORVETTE)-~ ¥
% (CENTRICO)~ & % (ARTS )~ = % (SERTI)‘ M % (VIKING ) »
2 gops b ehi B (STREETWISE) = d % i 7 4rpt 22 4 o 52 % R 22
PAd Fa THRIZ N ARHNEFFEIEE Qié?{i—aé{éﬁﬂﬁiﬁ

%4, 4L
4
PRI

A a2 2y cnfA#E > BasyWay 2 ¥ 8- HhF EAp
Bl % PRAR B (T B cp RN S o pRE Y T 2020 #
ﬁ%%@ﬁ*iﬁiﬂ WREE M F LR RSN R

B £ har £ A ﬁ"“]‘ Fooitm MiF i@ ﬁ‘*]’ SLE A g F e
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gAY

EasyWay 3 $i# €= <~ P> gL A% 2> 10 & p g 25%
1iiiﬁ’ﬂﬁii%ﬂiipﬁﬁ’ﬁ T I
TR 25%2 TR R AR PEREE 0 RS AAYE
B0 10 NS 10% F i pp s B 0 T TR R I o

57T P o TEMPO 3 4 f 1995 & B 4 jebh st &
W2 EReFEy LT P & 3T £ % % (Monitoring
Systems) ~ i 3 % g% (Communication Networks) ~ % ¢ « (Traffic
Control Center) ~ ¥ %31 4, { F,\_\(Varlable Message Signs) ~ ¥ £ i Bk

4t (Incident Detection Systems) ~ & §& ¥ 4% % % (Car navigation
Systems) ~ % i F 3 ¢ & (Traffic Information Center) & 7 38 o

DEPLOYMENT
OF SYSTEMS

I35 PARLELS] o L F ELFFD S LA

Monmosng sstems

l For a safe network
Communicaton nonworks To decrease trafific fatalites
: Z25% in 10 years
Tewvantds a zem wraffic faakny
Traffic Contral Centres I
I For a converant netwaork
I To decrease trallic congestion
Variable Messages Slgns 2596, 24 N pnaes
| | Torwards a Zem stress for drivers
Ircident Detection Systems | |
= For an envirenmental
L friendly network
Car navagabon systems To help decreass OO, emagon

0% in 10 yoars
Torvands a rero cONgest:an retwork
Traffic information Cenbe

FFL kR http://ec.europa.eu/transport/its/road/deployment_en.htm

B 2.1 EasyWay % p &
FTEFIRG RE T (7T AR et EasyWay 324 ¢ » G RE
B4 g p oo P BasyWay 34 2w fRir > A&7 B A ;
B w0 & a3k (T g‘ 21 PRF% (Traveler Information Services ) ~ R il
# 12 PR 7+ (Traffic Management Services) 11 2 b & £ 4 ik PR%Z»(Freight
and Logistics Services)_:_ S JRIZFFR W] 0 ATE &R DF W RIF % Tod @
AERA#HK G/ B - BRESADPPIFED FTHEE o
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B G PERRY G RS R LR R AHK G
A FIEE o EasyWay 3+ & 43 W] #2383 il 2 e

L
(a4 .
BFRA S TR IR S ATE TR 2R A T
7 & (DATA FUSION) » & = e A e . S

EasyWay :+ 3 ¥ % ’JF,Z FAIRIEEH B P L 5 A d R

v L

-3
~

& ¥ 21 82 33 (Real-Time Event and Warning Information ) @ % -
LT r’m%§'”@m%~1w T AU bl B
N BLTTE o i B F 3 (Traffic Conditions Information ) @ #& &
PP BT RURARIL B T B A RAURPI A g R o R TR
e (Travel Time Information ) : 345 % o L B/ » 3 P =
PER 2 A o g BLF % 7 (Weather Information ) © 3% B 5 % 3 -
v G B AL ? o if Buik & U4 F 2 (Speed Limit Information )
PRPpE LR REE R A i R o

S

PGB PV E R RIFN FRAERTROTEE nE AP
Foo B wE R AHEEF R RZT I Fhoid
P QAT R BEREFE TR A
SR LLPRAR > R PERBR R Y B A (T N drie P F

B

- & EasyWay 3+ HPRAZZES & Q@ B IZPRIE > P F @451 B
B R 22 e e 2 3 g T2 R % (Strategic traffic management for corridors

) AL

and networks) » & & — & e vE ~ "\’PEI??f@iﬁfl‘i v R R &R R

l—}aﬁr‘ b EE ﬁ‘éjf rg ,\Z,T(V._&r /’7 f,;:)P {;}wﬂﬁ;

Wk FETERE LA ”g 72 (Traffic management of sensitive road
segments) * i"d"?':‘i%f%ﬁ%,.ﬁ}i i, %M CER S HEE 0 RS
ﬁ%}%“ﬁ?ﬁ?ﬁ’ggiﬁiﬁk Feip A2 U L T a Py

»

Bh Ak s R0 o ¥ ¥ 12 (Incident management) W3 E
TR 0 i imf’f]‘ﬁ‘bﬁ# ’T? }’t‘gﬁ—»v%ﬁ/{h“l—b Th T
A S A F TR BRA R RRERIEME T

T

>
~

\

EasyWay 3+ 3 ¥ > % 3 B PRIZGES] % f @& 47 i pRA: > &4 *
baED o Al A & E ﬁ%*&%(Access to abnormal and hazardous
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transport regulations) ¥3t & *'& ~ g 414 &g S iE "ﬁﬁi%l V2K ?'P;:‘Lf%"ﬁﬁ%l
%ﬁ?ﬂmﬁﬂu»%ﬁbﬁﬁ%§@ﬁﬁﬁ m%¢ i B s
o AN WD IR kM o FFE R B B JRIE L(Intelligent
truck parking) 1 & aériﬁ}j g d a§ oo FiEEd KL RGEFEYH 0 T
Jl* LT AP EFE T AN AR REFR T ATEIPM
FHAH MR TEEI PFTERFFEFER -

d 3t % EasyWay & HRFIFFE > 8- H g ¥ a A K
TP R EE > REd R ERAANDL Y R T R £
PR R FARBREF TR EFE O BRFEHTEILFTR
RELEX R F B BRI IR R EFERR T ¥ L
LR PRI o A K & EasyWay 3§ T 0 g2 2 s R &
Ay BURE R SRS RIEET R AR RRER
PWEAH L E T - > G ’EasyWay A RATR e e R
RO X A D ORI R IR B BB

A‘
v
I pE i %Wﬁ’”ﬁ R
WAL LEEET T PR R R TSR
FEE e AR RS R

= ~ PReVENT(2004-2008) ~ eSafety(2002-% 4 ) ~ eCall(2006-% %)

ARAIUELE R FMURIULFTESC S RPRL TR
PReVENT - eSafety ~ eCall % 4p B ITS Telematics 3+ & o % 4 Bz
HIgd & Bhdo=

(-) M2 5 P3p#& %5, (PReVENT)

AP AR ERGEB R B T 5 P RE R
P~ B pT 3 B R i A e(GPS, GNSS and GALILEO)
2 BT %«ﬁiffﬁ”““%’ﬁﬂ B tHEAH_F NP &XIF'JPQ%QT%{’JE ApE 2 s
FEROE JRAT i BE S BN S T o TR B E R

(= )eSafety(2002-% %)
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ENPRUVETEFEGIPG S h2 G AEALE S AP
%0 % e d eSafety * &% >t 2002 & = = eSafety 1 1¥-] ‘e (eSafety
Working Group) » & F 40 M 33 TF7 3 22003 & { B & 2§30 4p B
¥ > & ACEA -~ ERTICO ~ EC DG INFSO ~ EC DG ENTR 14 % g §& -
A MR R T B A EE N A4 ET 0 %2 eSafety Forum o 7 5

£ [ 4ads eSafety > Zen— B & 7T 5 Pggs7 4130 2010 & :E )
i@ B E £ 50%0 ’f%ir"\‘ °

(=) " ?f & ff@ + vk % (Emergency Call, eCall)

TeCall ; 5 %53 CAN /i & sodid 2 M4t 2 R 2 2 TR - -
i%4iﬁw&8%%ﬁ@%%ﬁiﬁ%%‘m;?édﬂﬂm,ﬁ
FhEHR AR T wETILAIL 2 2010 £ TeCall ;5§ sk 5 goi 47
72 dmeiR R o

2.14 oM ITS 4 %4 B =

407 Moo TS SRz B B2 g E > 2008 & *i*{
2%@%% » g Ak ITS 2%

E&W%iﬁiﬁﬁ\iiﬁﬂ\‘ﬁﬁ(

T EFOH ITS = + (783 & 0 HWEP e

2009) :

)

% ¢ (Europe Commission).5 &
Zahi®t ) Eaw o
(i 3R %JEH ¥ AT

- R R S REERST AL
Fd (T2 ¢ BFETRER P2 VARG FTAIRIEZ LR
B BRI FRTEA I EIREERERZ TR U2
* :_:; 114';%"13 ,;}’g_ﬁql {E‘.ﬁ bmwKﬁZ’ \-"Lﬁ%‘lﬁ""k’\ E'J ¢

@
;O

S FHEY ITS W iE A R ~ Bt LA § L [ g T

ARG E AL &b 1 FRG A ITS # L 4 38 5 (eFreight) 0
P X FEN RS A GNP 2 F R T E R 5T
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o ivE e FRBITED T K xﬁtiﬂA#W’ G AR R T >
BRE koA #;i eCall ﬁﬁf ES @ M g % T 5 (Implementation
Platform) > 48 H [ L % gL A 2 55 B ?;mai;}grﬁg#% 0
B gt AR

8D GBS ST 2
WK 0 B R ,ﬁ\‘,.,. % IT

H\

r ~ FE

N
q
ﬁ
—"ﬁ
b

-
A

fadmp o2 ZFRITSAPM A S8 PRFF2Z THBE B AT
FLRE R ITS M BT 252 &% -
A~ B ARITS 2 3 8 & %

AEGELRITS 2 R ik b g SR TS fale £ 1T
e L EEE u%%»#fﬁ’uﬁ%HSﬁfﬁi’ﬂﬁﬁﬁ

A ALE ST B BE R B R0 R FRER

A NG o

oy

iRAT

FPRERmRMHNITS = 2 76> % f—a i A RFgHITS 2 28 %
B otk iﬁﬂﬁé%ﬁﬁ BB w2 i B AR ITSAPR 4
LRI ME SRR P R ¥ ¢t B3R € (Europe Parliament)
FY T A TR P ITSZ R ¢, (European ITS Committee) & " &
B ITS kg i -] % | (European ITS Advisory Group) '/ $5 4 £ B k2 ITS
FRLEREE -

22 4 AAENER 3 0 BRTH A L%
2.2.1 % B ITS $2. o 3

2R ITS b e 5 2 RAFEE %J]‘w ¢ (ITS America) » 3% 2 5
a0 £ % IVHS America > >t 1994 # ¢z 5 ITS America > & 14 i &7 iR:E
A ITS Hish* »H{ = ¥ & Liis?lipﬁv 2 2P F L OP hz 2hy
R B R TR AR (B N VR S B 2 RO B RO
W) FHEAEE TR EE A F A EE B A R
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pRpAE oA S50%s AT NEE e P F R ITS cndi e 3 & &
Fo 55 2R P A # @ﬂi’é’ﬁ%ﬁﬁ)ﬁ? ITS America (7 ¥ % IVHS America)% F
PR B T RS 2 o R 2 SR ITS A &
MEEAAEE L FART A P R FIEE LR e
S Fef ~ ITS 22 % o ITS America R +5 8% se i)  ITS se X > o P&
R PR 0 T e ITS HR 1 > 00 2 o RGERR ¢ 150 & 35 ITS
P e edm $Ep 1 FS G RS EE S fo W F e ITS *3
X EEITS LRPET o % N W ITS egiave & A RIHE &
B ERARE > B LR ITSFHL T aptid %]Ev
BEEGROTFREFREITT o UL F I’L@#‘-%kﬂiﬁ YR RG22 F
B (R HF A0 2009)

222 £RITS % B iefe
~ ~ ERGS (1967-1971)

T+ VRS ¥ 30 % % (Electronic Route Guidance Systems,
ERGS) # 2 W& #HE R 5 £ 5oeh ITS 23% o d 2§ B (Bureau of
Public Roads)é - (O % FHWA) - g P%ﬁ- dZR o K 2wl
g B J"’“*&"}’ﬁ%}‘fiﬁ&nbxiﬁ\'ﬁ Wenffe B A BT MK EL
KB A o

-~ - PATHFINDER(1989-)

d 4e VPLRrp AL R E R AR Pk i Tk
SRS 0 SR e £ OB 4L L P IVHS 2k E o

= ~ ISTEA (1992-1997)

bom i ﬁ%l »x & ;# % (ISTEA, Intermodal Surface Transportation
Efficiency Act of 1991)** 1991 # i iF » ¥_% K ITS £ 3+ % B b 4 -
%E R P nq 4viE ITS e > 4o D ITS A#HF 7 ~ITS #%3 4
wee R 2 ITSApPME R Fd o R gV 22 24 TR~ F
B ERE o L £&5E 01992 3 1997 # 2 RE SRR~ 3
23l e A TS Y T ITS Akt 4 -

29



z ~ TEA-21(1998-2003)

1998 & »21 & % i@y o L % % (TEA-21, The Transportation Equlty
Act for the 21 century) &5 ﬁs: ISTEA 2.2+ F 2o R - F a2
FORpR R R T B (£ N pE) 0 6 & (1998-2003) 5 7 & 448.7
ReoW @ 7 ITSEE 2376 ";”‘Q’ITSP"‘NII%SF’;}?‘oiJﬁ
Pend 50 B il g A2 A g S TR SRS A o

—

T~ RRSITS 6 5% 2047 (1993-1996)

1991 # ISTEA # % & % @]'fﬁa;f]%'?f@@f = ITS efp B R 28 o 7]
P RE ﬁﬁis?];‘@ﬁé < IVHS Amerlca&ﬁ PEATERZILL FHEK
it E 21992 #G R A Ak B P TR E RiE ﬁiﬁéﬂ}@?“ﬁr’;\
B- Bl xBTS S > vk BB 02 1993 #4814
REHIRIFERT Lk R E A AN E 08 RSN 35 mx
FRF o 2 BITS ﬂ’i’*\%‘é’f#? EEro i l6f > £:E5500 5F 0 &
B 8 AR 33 R T FIRIFIED > PTG A SFCFFBL L R -
<> ISTEA {1 * =% (framework) ey & & £ L ITS & + J sufg gt B 2
WEIERA) 0 5 2 W3Ed ITSHREL 2 5 - H 3o o

2~ o E RS 4 (1996-2005)

1996 & » % E&jiﬁﬁiﬁ%'@’%#*’ﬁ 7R & X34 (Operation Time
Saver) e g ez = HE PN T5 B~ 383 2 ITS 4 HA#HK S > F H i
B10 &P doE FRE TR 5% TR TS BT P CATRE G R
i AL > & JfaE g ITS chfp Bk ¥ > & 4o g ITS A = % e
g o Jaie ITS 2 £ e B

=~ BIRJTS # B 3+ 3 (2002-2012)

FRAD X O s iS5 TS E T~ B scF2 T
PE B ARG B EARLTE T AHR G FE U ?%g
AT 3 oo Fp [ E RE %‘] | (United States Department of
Transportation) ¥? " % B4 £ %J t» € 4 (Intelligent Transportation
Society of America, ITS America) >+ 2002 & 1 * & (¥H 7 T B 73|94
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f”@ﬂi%l g kit &3+ 34 ) (National Intelligent Transportation Systems
Program Plan: A Ten-Year Vision) » 14 4v 38 &= & kﬁgj RELZLZ o~ A
P& o i EORERIRAER LV R B R0 R R TR
i S

223 £FPFITSeF %
(- )E &SR FEt g

AfEAE R EMP AL ERBRIAFENIL 2 N EL
OB RR g 12k st3tF ) (Integrated Corridor Management Systems,
ICM) > MEEE$R 6 T AT R R AR BB > § 2 2
REREFE AR OREFT «E’I%L‘l’%‘ff?#“iaki’ielﬁi’i%
bese BV AR Bk E PF Y IR p| i gr B (Abed Abukar 0 2009 ) o A3t

dOTE R G BT L F R e § @ SR R0
ECRNECIE 20 BN 51 S-S A5 1T SR [-9: . - 0 = el A 1 e Y e i
AR B ERE VG A REARM L FEARAFE S KA > & ICM
AL EA PEL S B F 10 B ( stakeholder) z_ & 1% >
FhEEILE FEREPN L ﬁkﬁiﬁ] AEO R LEALH- ”Siﬁﬁi%]&{;
4 (single multi-modal network ) (4— @] 2.2 #7177 )» 1 iE = % Sk i it

m *ﬂ'— o
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-1 2 B Wiy Mity

Metropolis
LEGEND
B T Bl
- Tras StationFariing
$’""“""‘ [r—
[ Mabpots
[ s
[ Anane
] « (S ibousd B Metrogois
I - ou8 Ot From Waropsts
- Detours
- P CETY
B -
B - R e
& -rmesa cane b

R kR http://www.its.dot.gov/icms/index.htm
Bl 22 ICM%BERPM 2 FEE 2 FEMA

3 B 530520062011 & 3 B 4 B P4 £ ch ICM G
%K:E%F%‘“zr&-;@iﬁﬁli‘%%ﬁ§€~“3
BB BE S B R S AT E T 0 R R 4 PFE o e BN
% (%szE]ZS)oFICM%*%i%ﬁSﬁ%T‘F# B R () 2.4) o >
SRR L R FHSARET 25T W E

FY06 | FYOF | FyD@ FYD9 | FY10 | FYn1

Stakeholder Working Group

[ _ |~ Phase 1: Foundational Research
Phase 2: Corridor Tools,
Strategies and Integration
Phase 3: Corridor Site
Development, Analysis and
Demonstration
* FYQ7-ICM Ploneer Site Concept
of Operations and Requirements
* FY0B-Analysis, Modeling and
Simulation of Selected Sites

* FY09-Pioneer Site Demonstration
Projects and Evaluation

Phase 4: ICM Outreach and Knowledge
and Technology Transfer

Standards Completion and Deployment

7 kiR Abed Abukar, P.E., Integrated Corridor Management (ICM) TexITE Fort
Worth Section, March, 20, 2008.

B 23 FRICM 2 41 BB B3

18
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Corridor Assats To Be Intagrated with ICM

|

f I Illg I.' |'I
f | | | /
|'I I|' | | I|| - |I| £ ||' = I| |
| ! | g e e | -
| i - f .ll (=5 it i f |'l
{ i | i | = 1 El’ | & | il:
{ |l| 2w I} % I-'.Ig ! ||l 3 |
s/£/3/37/5/8/5/8)%
Planser Site Location L= & | 3/
Dzllas, Texas * | # * | » * -
Heouston, Texas I AE N IERE * | *
Minneapaolis, Minnesota I NE I RE
Montgomery County, Mangland| AENE - -
Ozklard, Califarniz * | » * | #* * | #| » *
San Artonio, Texas * | * *
San Diego, Califormia IR N N N NN
Srattle, Washingtan * * | » | » * | »

L kR - Abed Abukar, P.E., Integrated Corridor Management (ICM) TexITE Fort
Worth Section, March, 20, 2008.

B 2.4 ICM 3+ % 8 77 Bt A
2. 2 R R 2 A7 B

FHE RPN A R REER S TR FHEY 2R ICM v o e
FAE i BA TS FE R R FF T RAEF P R E

Flt &7 ‘ﬁ(‘*% FEFTLHATLI R R 2 R E R 2 5o Y
T3 Ay FXER DY ICM P HEE 4 E L LHF 9 1-880
i g AR TE S /v\#‘rl%miﬁ‘ éééﬁs P BEEE R T R
ICM 4 #1732 & 47 ~ #2 i* 2 £ ( Analysis, Modeling, and
Simulation, AMS) 1 B2 2 58 b er g 2 TR E Feo
3. A MEEF WA HNE TR { AN HIR

ICM 2 3 @R e AFHEE DK 2 LRk o 4o
C2C Zz i@ 20 ~ R BL3E % S~ 3k 7 K
PF A A TR S 1
px2. ICM Kvg » B s FEE
By PRR L 0 A

ek Glhed G iRE R B @D

FaEL 2 gAY A IR
LIV EiN R "Ii—'.#ﬁ
BRI FREAET

L

—
7:
S

v
R OB G OE A RAFI AR L LER T fIE ;;Bpﬁg,- ®
2ERPHER AL €0 T2 R PRARZEE] 2 kg

B w2 153 87 £ iv3 %8 (Steve Mortensen > 2009 ) o
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d 2B AEF Rk A4 o @ ERE ﬁ%ﬁfﬁ T30 BEHE
f&# VII(Vehicle Infrastructure Integration, VII)3+ & » # ¥ % 2012 & 4~
WHRNPHEFFZ ORI FEF L FIER R AR PELRET LS
B kP F>H- TRt BALE TN T od W AED i‘
WP ol BERSGIARR T URED PR B
BN E CRIREFT O RERET N E S RSP R 5
TREZ2EAANL ) FEFNAE S > RIS LG LA
( Active control ) s 4 > ’UvnHzri"E' VAR RE AT LB T
IR - T Rl aF et VI
( Ashwin Amanna > 2009 ) (4c@ 2.5 #57F ) o

100%

Increasing
Automation®

Traffic
Management

Roadway
Situational

Traffic
Info

Safety
Warnings

0
L
2
=
0
=
s
]
-
IE
-]
o
w
>
X
©

Timeline

F# kR ¢ Ashwin Amanna, Overview of IntelliDrive / Vehicle Infrastructure
Integration (VII), May 31, 2009.

B25SVIEE > %2 p i

VIILE penffd 78X 208 Lot Eecagd > jid 245
AT R LR D T B i 3 (Roadway Departure) L F R TR
¢t (Intersection Incidents ) ¥ ¢ o ** £_# §m% »if 3 (Vehicle Safety
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Communications ) 2. ifg TR BER A o B ogmer

. %*

( Vehicle to Vehicle ) & &_§ 3% % ( Vehicle to Road) @i o AR
MR RIT B R e SR AL R TR Rl e fi—??i\’ iR
oA s B gmI # §m ( Vehicle to Vehlcle) L sﬁfﬁi‘]ﬁé Bl 3K %5

( Infrastructure-with-Vehicle ) = %"3 AN T ﬁrﬁ'f A B T

( Emergency collision warning ) ~ # % 24 ( Lane Change
Assistance ) ~ 7 BLE T 7 iy (Blind Spot Warnmg) ESEI KRR T
B iE B3 (Hldden Drlveway Warning )~ 2 B 5 » {2 B4 (nghway Merge

Assistance ) ~ T+ g B RS (Electromc Road Signs) % - A% % Al
@] 2.6 75 (Farradyne > 2005) o

ofner en
commurications WIFI, 5=
Celular 2toetzra E‘-."“:__'; -
Other ™ 7 VEHICLES FIELD &
wehicles o _ =
’J:JV-V RSUs
Arterna - Anferna M- - = — m - mm e mm e mm oo DIRC == —======= DSRC
~ anlerna | [ .'-.GI:S J
nerna
/ Cinbeard Equipment (OBE) \ Ditver ]
(i Roacside Equipment
EE ) e i
communications | RSUA : ]
-
DreEssar GRZ
TH— — [ recaier
controller
g |

e
0OBE 2
0BU Applcations
A processor

ﬂ " T — TOCs ana
f I IPwE Metwork F\ REU Wl ek J oiher publlc

C— I| Frovisioring management
ETVET ool SECIOr USSIE
/‘ 4 Wil Message Switch A SEMVES | dpplieatans 2
Ragisirations |I | | I |
[ =

Subsa rptions
operations

»" Fules \,
| Management o
Malnienance e oBE
\_ J:/ Map and h appllcations pms“:'i':mg
Cerlr'lc:aunn @Frerenda
ﬁLﬂrO""' comecians

\__ e ) Cantent ang
Galeway o
o Oter M
icatiof ner Message
e CENTERS

F L kiR : Farradyne, VEHICLE INFRASTRUCTURE INTEGRATION (VII) VII
Architecture and Functional Requirements, 2005.

) 2.6 VII % 1 5]

Mote: Grayed boxes
are peripheral and
ot part of the cone

Wi architecture

EXTERNAL USERS

%?ﬁ%@]@ﬁ%% R I REFETAF AT A E T I AR
@i 4w TAEER ) AL o 22009 £ 2 7 PF £ REHTL
T o ) At~ 7 % ( Research and Innovative Technology

Administration » RITA) » # VII &+ % 2 & % [ IntelliDriveSM | » )
XLFHIBE R " E R R x4 o IntelliDriveSM 3+ & ",/TT

2-15



T B 2 N R o PRAF D fey 4o i T B A

AR 4R RS DR £ T R d - a2 i BT

BEIF - RAVIFHETAHEIREPD 2 fp> SHHFREES ER

Wl T RS s PR ALY - RS TR A

BPREp# R TR AR HE 2 Wﬁiﬁér‘i@'@?}%" A ITS

America Annual Meeting 2009 *+ Tz # > 3B > U { 5 Ry 4 A
B (Mike Schagrin » 2009 ) » izdt s 3540 B 2.7 o

What’s Changed

DSRC only ||~ Technology options

OEM production units only ||- Aftermarket and retrofit considered

Light vehicle focus mmm)> Al vehicle types

Prototyping/proof of concept ||~ Focus towards deployment

Limited stakeholders ||- Broader stakeholder engagement

Limited visibility by “outsiders’ 1IN Greater program transparency
US focus ||- International harmonization

Loosely coupled programs ||- Strong, cgllective USDOT _suppor't,
coordination, and leadership

F 4 kR - Mike Schagrin, IntelliDrive Program Overview, ITS America Annual
Meeting 2009.

Bl 2.7 IntelliDriveSM £ VII 3+ &3 A1 & =

%2009 & 6 " > F RESHIVE TR FRIREIRGERE L “/T\

T AMATGE- W fEF Nk B3 F { £ 5 IntelliDriveSM 2.

e R R LR FR 6 £ REIERIE- SRR B E (F

LI TR B R L AH oD d s AEF A Pl oz

BFAL . BB AN > LR EIG S AP R T

By Hd EHIFER PP AERFE LS LS (P
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(40l 2.8 “7)» GAUFEEA L TR T Rk 2B
= ’ﬁ”fz];“i‘iriﬁ;cf«]—m}_g,_ ) iE fr*kﬁ];}&ﬁv%;}flf’? ( Mike
Schagrin » 2009 ) -

IntelliDrive®™ Taxonomy

Level 1
Non-Vehicle-Based Data

Level 1.B Level 2.8 Level 2.B Level 2.C
Time Sensitive Non-Time Sensitive ~ Non-Time Sensitive Time Sensitive
Non-Proprietary Proprietary Vehicle  Proprietary Vehicle
Vehicle Data Data Data

Application Areas
Situational Awareness Safety

“Here | Am"
Messages

[ Real Time Traffic & Transit Management | —

Commercial Vehicle Enforcement & Fleet Management

Stakeholders

{ Vehicle Manufacturers & Suppliers

State and Local Government ]

( National Highway Traffic Safety Administration |

Federal Highway Administration |

I

(
Federal Transit Administration ]
(

Federal Motor Carrier Safety Administration J

F L kiR : Mike Schagrin, IntelliDrive Program Overview, ITS America Annual
Meeting 2009.

® 2.8 IntelliDriveSM £ VII 3+ & # Tl ms = »

JEE W@ﬁﬁj%"‘%*’? A3 VID ko sz 238 ondf G L% 2B &
2011~2015 & i § e % 5o B cnpfdp - Flpt mip piR 2 5 B 5 ¢
P43 VID b stend §m > 22012 & 215 > 4 ¢ Bdpt 232 VII p
%2 §¢ k% (On-Board Equipment » OBE) 372 B4r8 & - 7 M %
& Intellidrive z_ 3 Bk iw > o 3 H 25 B A= g o 71050 iR i 3 o 22 &
KA H~w AF 2 T AU R P B B T
Intellidrive 3+ & 4 % 3 BFsE > % 1 FFEFC 5 Safe Trip-21 325 » 1
I AT B LR T T AR U T AR
* JRF% o Safe Trip-21 2 & & d 4¢ - @@%J%‘K oot ¥ & 1% 8% (San
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Francisco Bay Area) £ = — B = 3|R:E % (4rB 2.9 #77 )» d £ FiF
ﬁg&gﬁﬁa<é%2#ﬁﬁﬂw~i%%%%‘ﬁﬁ&ﬁ§>¢
W 200 §E A 790§ E o FE RS LAY LRI
£ (Raja Sengupta » 2010) -

SAFE TRIP-21: Initial Field Test Site

San Francisco Bay Area

* 1-80 / U.S. 50 (200 miles)
+ Bay Area to Lake Tahoe

1-880 Corridor
« BART

SR 84 - Dumbarton Bridge

L
A
[ %
L)
-q
x
o
<
I
O
_l

+ U.S 101/5R 82+ 1-680

+  Public Transit Services
Caltrain

YTA Bus / Light Rail
SamTrans Bus

Stanford Marguerite Shuttle

LI A

7L ki - Raja Sengupta,.Safetrip-21: Connected Traveler California PATH Research
Report, 2010.

B 2.9 Safe Trip-21 p|3 %

Safe Trip-21 3+ 3 & 1 {Fp % K,% TaE 2P LA
ezt ¥ - E 81 FHe 23 % g ¥ Intellidrive 3+ 4 >
pF2 2 Intellidrive 3+ & jv:”r?fﬂﬁé BB 0 18 PR 0 PR B e

o081 % 2 -3 BIFEHAL iﬁp’%ﬁfo ¥ Safe Trip-21 3+ & 2 4 iF
3?@;—%@3@{%,—‘5;&4%%{@ EEFR o RERT HoEod
EHEL ”PE‘*E'J':\.LF’?F??E?EE‘K@*R 15 % 2 ZA1* GPS + i3
FHIFNAE e RREFRIFIFTANERLEHR, 53 LHEE
BHT S EHES - BFAR L Safe Trip21 3% @ * ¥ A5 (h =

fe
w > e PF Safe Trip-21 3+ & #-ig 2 PRF*
Rd15 3 Bk =t (ayen)? 4 TR B FRACE(E £)s TS F (4o

B 2.10 #77%) o
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@Gnnected—traveler.nr

= ‘o
Web service

User/other systems Interface Layer

Repository Layer,
Data center Process layer,
Application layer

The data layer

Field

7L &k - Raja Sengupta,.Safetrip-21: Connected Traveler California PATH Research
Report, 2010.

Bl 2.10 Safe Trip-21 F AL & &8 #

2 Intellidrive 3+ & 9% 2 FF > 2 & a1 17 §_Intellidrive 3+ F 2
AT LR PNF e RRMEERY DR ol 7 I RT G S i
o R 3FEEEEP OTAIRTHNE S R > A & kB V2V e 4

- B LS VI EF F 2020 2P| 2 E 7@y B
fFAE 8 & " Intellidrive 3% & p R & H 2 p R R @A -
T8 AR < PLER o

) \’NE

J4:

IntelliDriveSM 3+ 3 % 3 PP 2 B E T & N AL FTR
* 5 DSRC A2 A8 F 2% 2 - 22 R » 3@ T iRl o
A RMEF S RIZE B K E (Road Side Equipment » RSE) ~ & % & 5t
(On Board Equipment » OBE) 2. FF erid 3 » 50 EIRFFEE BT B

7fa PR IR A ;ﬁﬁ“ FH i V21~ V2V 4 75 g F‘ﬁﬂ;&o AP 2w
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1 VII 3+ 4 » IntelliDriveSM { e~ p r» gL+ 22 v £
uenitie (¢ T F 8 3 WiE %) - InelliDriveSM 17 €k
KA BLIEE4ENT 38 LI VIV R Ui -
PR 2 UF R A 0 2078 WIMAX & 4G 8 e &
oo r13p B IntelliDriveSM 34 & e * 0 3% % B0 f Fak S g o
MUEFIR SRR R B T S R BRI XA 20% 1
+ z_ p & (Mike Schagrin » 2009) -

DSRC|

i > _ Internet
Consumer|[®====p
Devices || OBE
Wi-Fi * e Backhaul
V2v II Hot
—— Bluetooth
Ty Spot uetoo
DSRC

7ok k& : Mike Schagrin, IntelliDrive Program Overview, ITS America Annual
Meeting, 2009.

B 2.11  IntelliDriveSM 3if 31 HjiFec

d mom fp i F Ao &@_‘?%Q?L% L4 % 0 i IntelliDriveSM F &
Pk ARE L VII 224 53 X0 L AHRBGEFUN o pldetF PR
2 V21 (Vehicle to Infrastructure) » V2V ('Vehicle to Vehicle ) =% &
T > B34 7 V2D (Vehicle to other Devices ) i * L4 o @ A &
BN > 4 & S CAMP B2 G g Sk o BRI AR L
R & (e (4eE] 2.12) -
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BTN PATII (Califonia Parmers for Advanced Transit 2ud Ilighways)

1VI1 (intelligent Viehicle Initiative)

BUEAE
W {Vechicle

Infrastrmcture  IntelliDriveSM

Imiegration }

L -

1926 1990 1994 1997 2000 OcL2003 2010 2020

i

7 kiR : Mike Schagrin, IntelliDrive Program Overview, ITS America Annual

Meeting, 2009.
Bl 2.12 % & ITS % B & 42

d % % & gt e = e CAMP ( Crash Avoidance Metrics
Partnership) .k » » & 1990 & % g1 % RE I E RS SR g (T
My ITS Hiw > P xEdldgm  a B i & 2 nmpy
( Vehicle Safety Communication Consortium » VSCC ) » f| ¥ & A ig {7

TRz B IR o

;BiglITS’% %”{@Elgbﬁjiifg?@&é&ﬂ(ég
NEEH ) V- RBOI RS F PR (Plhel B % 2
DA S R @J\modﬂﬁwp%ﬂ%w;wm

B HI RS (AU E) BT A ML E
FE T I pAaE > Ftd T I A e
(2)% A& & ITS % & =
2 & ITS ?Lglﬁﬁﬁé#\%@ﬁ%} LRI A (RN /I S s
%Wﬁ ﬁ“*ﬂ%ﬁfKWL%%#ﬁHSpé$2hﬁﬁﬁﬁ}

SRR R 2 MAE BB T N R BRI L HERT 2 KT
Lo e s ¥oxEe BHRAIFT H P HEA2011 &9 ;}é‘ b iE ﬁaa]

td

>

\

2-21



AR 2 7v = F15% o & E RS 5000 3 7,000 iE5 = A fic o i5iE A 4F
@ﬁ ﬁ¢ﬂ£~ WA B B aenE P2 A FHBIRIFFREE
e ¥ &

& 88 200 BE £ A A UE T VT EE 10 BT
AR 2R R

K
r”&'/ﬁ“‘ ’ﬁ‘b/@/ﬁ oo IR B P o TP E @RI A AR
ITS % E & Bhdr ™

B R PR FEFE S SLEHFE FEFE R G
%5 lli_"_ ~ _{E ﬁ%, "r( ?f N f:l’ 'FIA:\ “:HL ~ 2} ﬁ')’é' ;%L' 5@» /%\ llj’d(hlghway Operations Systems)
(remote sensing products) % %’1 o L RS RE A
oY R RN RS R RS LR 0 R

B %
&
@}k o
=
hY
et

B LA FR S RA PR 2R ERE L F Ry R
T 2RYEANETE MG FESI il * s e d F
K

R PF - 3 38 emergency care providers ¥ trauma centers & 2 P

= K4 ITS e
MR~ X GRRz R~ ITS o
T~ P PRIAE %

B - BRREASNT R o R PR A REER P (TS
CEASEEALH 0 R L E R

\l_

2-22



14

AR R R BEERF RS B AR A 2

,‘ﬁ%‘z’ ﬁﬁ&ii‘“ﬁimmii%fg~%ﬁ &l ?Iﬂ’—_
He mzj:!l]/#&rglﬁ .Q}_»I)]JJT\% B
Lz fEE o

2 v ess ITS ek kg (522 (5 3 8 B TR el ~

ARG ~ER Ao ITS R & 0% & ki siae { 3 225 B ¥
BRE > AR E D EAF M LT R TEARE T %

ITS & 4 (% i 2R:F ﬁ.ﬂlﬂ"‘ #2009 ) o
2.3 P AAFEAER L RIS X R AER

HE SRR P ADITS FEALHRSE - 1973 #L 2§ TH
e fm TEEEE R TIEe 1 % $v(Comprehensive Automobile Traffic
Control System, CACS)J 1980 & X S ITS Ao 4 e 4t
Boooe gaER g AR TR/ wE Nk s (Road/Automobile
Communication System RACS) 2 R #E i f 70" LiEd L il
T M % i 3k 4% (Advanced Mobile Traffic Information and
Communication Systems, AMTICS) ;> izdt 2+ 3 4c + 2852 d A3F 5 ITS
PR BRI e TF s RS AT E & T A gRE M Z i 3k Si(Vehicle

Information and Communication System, VICS) | °

1990 # e pifads S84 2 XL Fer T Legpd
ﬂi%J % ¥t(Advanced Road Transportation Systems, ARTS) | 3+ % > 5 &#
BB 2 Fgredo gt Iy Biidz R F W3 LAY L Fiad
2. TAg s Ay £ & 4% % ¥(Super Smart Vehicle System, SSVS) | 3+ % ~ &
UKER AR ﬂ;ﬁi(Advanced Safety Vehicle, ASV) | 3+ % -
PR E2 T ML § 12k % (Universal Traffic Management
System, UTMS) | ¥ - Kﬁ; bRz b s B g g o HEA kK
TG R EFEER el MBI TR T ETAF ad—;‘;?“ﬁﬁ%’]’{aﬁf

%wu‘iﬂ-ﬁﬂ _.FLLEE_O

V2l
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23.1 p » ITS 386 2 5

1996 & p ~7 4 s k42 T adrEq)E %] 1 5(ITS)z 4y
1‘# & (Comprehensive Plan for Intelligent of ITS in Japan) | » ,f 30 ITS
R RFSEE S L RRRITS b4 B R - R Y F R E 22 fi b
Pir s A EEE o7 ﬁﬁéﬁgﬁﬁ~ﬁ* FA i
¥EEKE 22001 £p AP LprEsE @ﬁa\éa%‘

E"a
Ri xR RS S5 R A

poAITSfads o2t fhd P PR 1% BNg2 AT
BF Lk E T ga;ﬂkrﬂ 213 #r7r (3R T & > 2004) 0 H @ o 'ﬂf@ﬁ *
2001 # 17 6 p ¢ & mserid » W2 Ll g~ EALR s LA F
Bird Fw F A €k PRI 5&%@?%;B$*1%4ﬁ
1 % = = VERTIS (Vehicle, Road and Traffic Intelligence Society > # #i
VERTIS )ITS =& iz & & ]%\« » ITS-Japan *% 2001 & 6 % B~ &
VERTIS > § 7 ITS d4ad> 2 8B X H L2 Fh B2 2l ¥ B
2 it T TwEé 3 & 3 ITS & #fd 1 iF o

R L 2 e
g & 28(IT)

= f Bl 5 € R
G EEX )
( ~ ) ITS-
\ R R | S-Japan
/ FHFF2 M
ITSHRELF ¢ . x WAy e
SAAEEA

® ITS WZiRE i 4 BTy | * MSA%ER

( ) ® ITSHA%ZH%

F12.13 B & ITS 426 g % 4
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232 p ~ITS #8847

P ASITS F BFFE e 2197 » 5| p AITSHEE S BER
ﬁiﬁﬂ’ilmmﬁﬁﬁﬁﬁﬁ:%ﬂﬁ4%%ﬁ%ﬁ@ﬁ%ﬁﬁn
BITS® A4 FEZ 2 i R L > %0 Smartway + A #HZE XK EZ
#EE -

221 pAITSHE2Z £ & 240
1996 Comprehensive plan for ITS
(L[S I \/ICS begun
2001 ETC begun
2004 Smartway proposal “ITS, Second Stage”
2005 IT policy package
2006 New IT Reform Strategy

2007 Smartway 2007

Trials of safety driving support systems throughout
2008 iapar,

2010 Nationwide deployment

FAL kR ¢ “ITS Policy in Japan and Smartway” , ITS Policy and Program Office,
Road Bureau, Ministry of Land, Infrastructure and Transport,
Government of Japan, Oct. 2007.

SR R ITS B o W5 Foin /28 « £ 2 5B 5 &
By ek Ep A ITS 4 B e & #58h-F M P » ITS fr& FFa s B 2
P Aot -

~ B R F R R ATCC (1970-1974)

p A ITS % 2 423" 1966 & o % 1968 & crigZit 4 (4 » 1970 &
NS AT ] Tk 3, (Automobile Traffic Information and
Control System, 1970-1974)F 4> 28 5 # > d B f 7 > 274 B
AERFRHER A v B F R P A E ATMS hA#H -

S~ LN ]k % CACS (1973-1979)
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1973 & > d A A £ 3d T LN )
(Comprehensive Automobile Traffic Control System CACS)3 % » 3
FEAR PR - BEABRITES Ao f‘,,_;n £ 28 oW %ﬁ 2
Bl gk ety o TR % 330 dpd & 1,000 dmR4F B R (TR
’é et o ks g_fnm;%ﬂmJ Ko g b A X S RTINS S ﬁ%“ 1979
Foeobadx Tp A BE®RTFHMEE | 5 € (Association of
Electronic Technology for Automobile Traffic and Driving, JSK) » 2 3& B
BN RETEIF M Ao & CACS 22 JSK 2484 ™ > 1981 & p A3
# 7 Honda ~ Toyota ~ Nissan B 4585 — & p 3l K ALiv 5 & p
EREK AR o

=~ P §EiE A% 5 RACS (1986-1989)

%, L2

2
RN
-

St AR R TR (Road/Automobile Communication System,
RACS)*: 1986 # B 4p s B > d FRER G L F x5 22 BRARARF
& it g &3 JI* radio beacon & & p B hx i kL b’&)‘;zﬁﬂ&% g F
WG o Wbk SR TR NIT G By By 2 L F
ﬁ%DWEY$iB$&&ﬁP,%%QMRMMO

B LR B2 T Ak 5 AMTICS (1987-1989)

¥1 RACS 2 p effpin » 1987 & 8 B T L2 7 2 T
Brii 2 % 3 (Advanced Mobile Traffic Information & Communication
Systems) ° g ﬁ_%’gr’ Cellular-like z_ % = % %1% 4wk 5089 B% 3K %%
g i = T B o R P E AR g 'L > AMTICS Qﬁﬁgm ERESS
[z
I ~ PVC(1987-1991) ~ SSVS(1990-1993) ~ ARTS(1989-1995)

ASV(1991-1996)

1. # % # 4% & %i(Personal Vehicle Systems, PVC)2_#7 3 > d i & % %
A2 > .LEEH%' B & @ ilﬁf;ﬁljlfg %L o

2. A E P 4w % (Super Smart Vehicle Systems, SSVS)2 # 3 » d
1§}§ﬁ'%' Eﬂw?ru'i%ﬁi‘l"‘gﬁqaiﬁakﬁ; H "“‘o
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3. AiEig B i % $i(Advanced Road Traffic System, ARTS)2_ # % >
XA FEHFEERR w2 o

4. £ie% > % % (Advanced Safety Vehicle, ASV)z_ 525 » 58 5 & »
d B2 BESp B0 o o B8R AT

ﬂw~ﬁ@ﬁi%% P MR REAGFE L Do

(=
PN
Yo
R
a

F_L

2 v R AR & Y e VICS (1990-1996)

i B i 4R % 3P (Vehicle Information and Communication
System, VICS)3+ & 4 d AL~ #pcy ~ZE RGP EiF23+4 0 &
FHRFHT0AS FH 5 FF P E RACS & AMTICS 2
LT oI LR ALTEY o FEE > 22 VICS Rigd f ¢
(VICS Promotion Councils) > 1993 & B 4~ B & BEEE ~ 1995
Ed B AF £ £ 722 VICS ¢ 0w ~ 1996 & & 34 F 3 - 2008
BB %D VICS #cB ¢ 2 F] 2322 S & e

S s BRTAE GALE JEEA A £4(1995.02)

1995 & 2 % LT A W F A g Rk *’Kn;“# IR P W
A g 4g i X~ 3 4+ ) (Basic Guidelines on the Promotion of an

Advanced Information and Telecommunications Society) #-ITS % & 7]
A R R E D R AET S A AT > 4 (1995.08)

1995 # 8 7 » p Aycfp? &1 ¥ il g > B 2y o
R CHARFIAE TR Rz AT S A A
# 12> 4+ | (Basic Government Guidelines of Advanced Information and
Communications in the Fields of Roads, Traffic and Vehicles) » #p ¥ ;%%‘ d
IR A B ITS g BB+ 3% 3 11 B ITS % ByE: 2 p A ITS
24 RAEBE D e oo

4 ~ B~ ITS &% 21(1996.07)

1996 & p &3 % ¥ ks (ITS B % BRI
(Comprehensive Plan for ITS) o ¢ 3] & K & LB K #5334 p » ITS
227



BREOMFAETALIGAERR A zka‘*ﬂ ¥ - 4+(Basic Government
Guidelines on the Promotion of an Advanced Information and
Telecommunications Society) &% p * ITS #& * # JR7+38 p ~ITS 2 &
BFETFECITSHAEERD s HE- BAI S »EmE o

PARLIE 2 4Es XA (DTS ehE B 1> & 5 wATE B~ g
210 A ITS 4P B2 2% ~ B AT R 2] cnd B 2 ITS 5vc % 5 (2)
PAITS # B4 # 5 p & ITS Iy ~ 1995 & 3 2015 & p &
Ak ITS# B2 5 p 4%~ ITSHR RAI - ITS 4 ds 2 45 -

I P (% 2.2)

%22 p ~ITS P

L

* R F Y B R A C R AR AR A
Z R R A BB 2 B %
- R BB AL &

T kR ¢ Government of Western Australia » 2003 -
2. 3#+EF 5 ‘%"’

p ﬂ\fzfﬁju\ 208.6 f & % B ITS et § 81 A sk % 2 #e £ 2259
,ﬂr' ITS mp ? B

3. 3 A fads BRI(E 2.3)

%23 pAITS & A3 R

oxE FITS 518 & s £ BN o35 ey A ] ) A8 — ) Ao G MITSRER ZE R
o & RS IUR A Gl Y FRstEegiTE R T AR ST RO (e
Ao AR AR R S AFHENBE - o 5 6 ITS B AR A 4%

A A S Abth I RATHITS R ST A

T kR ¢ Government of Western Australia » 2003 -
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4. 4 < EH

ITS 4 ~ % EB4pk & 45 ¢ L ik E 4k ¥ (Advances in Navigation
Systems) ~ & + 1z it ¥ i %i(Electronic Toll Collection Systems) ~ % 2
& % 4 £ (Assistance for Safe Driving) ~ < i # 3 #if it (Optimization

e

of Traffic Management) ~ ig i ¥ 2 > & i (Increasing Efficiency in Road
Management) ~ % 4% = % i& #i; (Support for Public Transport) ~ & * # 4
sz it (Increasing Efficiency in Commercial Vehicles Operations) ~ #f
= A (Support for Pedestrians) ¥ % P& L s #% 1 L 4% (Support for

Emergency Vehicle Operations) ©
Lo AT E R E (1997

1997 & » p Ay ITS F 4512 5% % #1996 £ % F 16% -
SR ITSFELEBEL* » p AFtfpx 3~ 297.5 + F 55 4 ITS
Fradg 119 o6 e ITS A#R w1 o

L - BIRATS kSRR (1998-1999)

SR e d L B ITS G R E kB2 d 3
AKZBEFH Lo P M{f‘f.e.;é“' | = ITS i ciiff#* A e
1998 & » p &7 % Fug? VERTIS ¥ L4 p & ITS s st g > 15
%P ITS FERREI P cnd S BAE P 2205 @ * FIRBHE =~ -

+ - v RT3 % ETC(2001-)

2000 # 47 F o PEA2EE LA 00 BE I L iz o

#8001 #) > 2P A FiE SBfcd SHETC @ * F G 0.9% e
m » 22010 & 8 7 » = % % ETC 2 f448:£ 3900 5 § 5 » § »esc
L A bR A

I

= ~ Smartway (2004-2010)

SHEFRARITSAHMAT * % priitdad T LeFryge o
¥. % %t | (Advanced Cruise Assist Highway System, AHS)#? " kg% >
# 4%, (Advanced Safety Vehicle, ASV):+ 3% - &% B3+ 3% & chip B A=
#FEd a7 TP E E sk 2 | (Smart Cruise System) =g B » g 30 3%
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oo KBS AL 2R s R R g 2 o & VICS & ETC
% BB o @ 8 AHS~ ASV~ETC £ VICS B 44w & > #4 B
=% E THE 28 | (Smartway ) (Smartway Project Advisory
Committee » 2004) -

SmartWay d pe/irt A 23 7o ¢ f ¥ L PP R AFT R LR
BINEEE P A LT ITS 20 % 5 (% 4p VICS & ETC) > & = & rHE =
LT oo RERE D IR IEY ITS Filage @ifr o 3 Er%?i'
i B (Smartway) £ 47 £ & §w(Smartcar) > ¥ # ¥ & 2010 £ Gz 2 p
j\ 22007 & & 4 # = = & Tokyo Metropolitan Expressway £ 38 4 2 2
(Public Road)z 3#Z 34 » 713 2009 # #30p & = < IR & & {77
Feo P SmartWay 2 P AITS B E A dh> Hoe < fFH 5

RS ABE 3 EnGd KA NR ST RES L
2. WME L Kbl KT AR GG F LAY

—%%&%ﬁ~ﬁﬁz@%?%wﬁuﬁwﬁiﬁ%a

34 B B A L R E BT A NEREFE K K

E
4 RLIFERR FLRMATAZBE-RAF @ﬁ%ii‘i# °
Smartway “#7;& # 2. AHS ¥ ASV fi & 4xit 40T (B] 2.14) :
1. 1991 & T Lig% > & §m , (Advanced Safety Vehicle, ASV)

1991 £ p AR 2 L 4E* LET 3 fod fafpd] F 5w fad
ASV > penthE g & p T X %iEH + H = (On Board Unit, OBU)%
EFALERA > RE AT EF LT G AR R L H 06 3

\

-4‘3 f’l‘ \“-}7 .'—:Q’ i o
2.1999 & T B'f 4 i RG> % %L, (HELPNET)

3. 2000 & T L& % % i 24 2 g % 5L (Advanced Cruise Assist Highway
System, AHS)

AHS b Faui SEERE S ETREE > R E R
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|~ o

BI G T 2 TRETRAD NG 2 TEIMLFT WL
By NERFI RSN EERE T L2 PP
A AHS #EMAMNE 25 % - FE VAT A2 p &1
(Information, Control, Automated cruise; I[CA) = B & = » & 2 p #3741
B M P o AHS 30 p A2 AR LIRRGE 2 BR(REE 25 L)
B §wts i (rear-end) g R E 1 B EFRE VAR P BLE T R
AR I TR A= d2 2t e M

AHS x e 420 (1) BRI R E » R Rad o ot 7
il iﬁ%ﬁﬁ:ﬁﬁu&ﬁ%ﬁ#ﬁavﬁ—a—w’%a‘@ﬁ ﬁp\giéﬂ (2)
'g, —-!— /:2‘ -‘%’Ab ’ %‘%“j PF' E] #V“F‘&"‘F‘—T g( /I/z‘;b‘kd_ l—-i% ,—-!' );t&—’% :és i‘é

(hmmmEmanns | [ AEZ2PE [ PR REEIRA &
(Advanced Cruise Assist Advanced Safety + L (Vehicle Information
C

ETFTHREZRA
(Electronic Toll
Highway System. AHS) Vehicle, ASV) ommnnication System) System. ETC)
\l; o Improve driving comfort, efficiency, safety, and security,
s and reduce environmental costs resulting from traffic Jam
| (Smart Cruise System) Congestion gy ETC ‘, Safery & Multiple Usage

T ————— | Smartway Vision
Public gip. FPrivare | Pesd Admeatratin < =
e nes

FH AR AT A ek 0 2008 &
] 2.14 SmartWay £ VICS/ETC z % &

L v 30T :cd Hvk (2006)

2006 & - IT H vk 53%(IT Strateglc Headquar‘[er)/FH BITIT :cd R

vt (New IT Reformation Strategy) > P Fe Bk T AL B E R 2 % §
BX o TRPAFE R ;\N&_ﬁ%ﬁwﬁ B R 2 2012 £
PARME = A8kP FR%FES D 5000 4 /#2005 & mF 6,871 4/
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E)oa P AL 4 FLASVE AHS H E >3 >0 & d 13 1 ITS Japan
AR g E A J-Safety £ f ¢ o

233 p &~ ITS a3 iw

T W E P VICS ~ ETC ~ Smartway ~ ITS & 4 B 3 £ &
ITS 2 B & 7P o

-~ BIRF M EE Gk L (Vehicle Information and Communication
System, VICS)

VICS ¥ w1996 # 4 " 23 p B> 1L A B(KA ~+ F - 7
oA E AR S HEAD 100 22 Fd SpE AL A
B OB R %R 4 B VICS T ;\ F%FR 2o H ISR X PRIF T B o
Ffr VICS Fiuehd 4 sp il iF B §mehe 5o B 2008 # 6
VOVICS B L sahs e R4 g 2,194 :a;”; # 1 2010 # 6 ¥ »VICS
B RH B 27648 0 FFHARBL G R o b P HE
EAGR R £ 3,180 T o 0 £2 2010 # 6 7 o FAK A ¢ R
H 84120800 pAnd PRADEY S5 02 F TR E -
Tpo FREAR RE@E Y ARG A o
(- )VICS = = ehif 2

VICS ¥ tep A ITS4E5 P B3 FRF* Len ks> &p A 2

%%}Fa@w GBLPE S 3 T BB T R0 hFE Qﬁ}VIcsn PR
SEESCE

Lo pa2Rp e GRPEFEFRTITADEE > ¥ 302 g8
LR p 2

2., HEF R ERFRY > B3 Wk iend 2 2 5 F au oo

3. B w Wk BendpeEE R 0 B F hind B Bie s B
BETHM L7 LT midjcdr g % e o

4, TR 4t VICS G $o3 S HIFFE T S k¢ B H XA F ¥ 1 o

5. 2§ & TR 412 VICS LINK & ¢ B aad * fa 58 2 8 il 2
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FenZ 4 AP M T30 3 IR enfR i o
(= )VICS sy

VICS x4 it * R A 5 F o zEl - ﬁnﬁﬁf‘@iﬂ’ R g o
Fw e E- Bd DFIE L UARET R afi&:ﬁz{j\mﬂ %

I VICS kseW f TRl ap 240~ ~ iy~ BRE RN {rp
ﬁ;&x?,_FKFﬁ Kop BRIV L A $K¢z§~g¢
Wos - BB H FROLEFTME; P rﬁ}ié\ﬁ;é-?/;flgf‘mmii
FTHRLEALFESRDLETA -

2. FAWE-d B A P AF R IR ? < (Japan Road Traffic
Information Center, JRTIC):‘%@ D B NIRE ek R b fri B p
m;ﬁvl/gxé’?ﬁ’frﬁ ,__‘é‘.grf”l;iif:rﬁg;lﬁ ;r"iiF'jﬂ\;%’l
@ﬁ,ﬂ_ VICS AN
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= ~ R 3§ % Si(Electronic Toll Collection Systems, ETC)
P & ETC PR ch R e

LR s iT e i L p AR SRR TR BN A
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CRGERE S FI TR AR AT S F AR B o BRIP4
FSEET o 3@ R OEHLE LD MR erg o Hik
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PE i {7 230 80 ETC 2 3 R =& -] pr v i {7 800 4 Flpt 5138 ETC
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BB i) 30%2 FE AT E "égﬁﬂ i’ F1% ETC & 128 7}
iﬁﬁﬁ@k?ié’ﬁﬁ“ﬁ&ﬁﬁckgzé7ﬁgﬂg;_ﬁé”—wu}%’*i
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Z 42 34 o Smart IC *t 2004 £ i& f‘?? B ORlRE 0 Tp 2006 £ B hnpc
» $2 2007 £ 40 S0k p ARG 3] (T F E2 SmartIC e

PA&p 2006 # 11 % 424 > ® & @ & F'"izr.*? 4% @ ETC PRF%>
£12007 & 8% L k55 50,000 fmis PR B RIS ER
PUIFPRIEZ X DM P MAE A B A 2 ﬁ*m@%’}]jﬁ 9694 i# *

kom € L G JLPRIE 0 4P M BT 4o ] 2.16 o

Ci ve of ETC i motorcycles

Desire to use motorcycle ETC

after completion of public trial

Q. Do you still want to use ETC on
your motorcycle after fhe tnal?

NN

| profubly wat PR—
o mee i
™
=

ook, 08 hiowid8 Dec. 08.Jun. 07 Fab. OT Mar &7 Ap-OT May o7 dun. 07 Jul. 07 Aug. 07

Benefits of momrcycle ETC

Mo need fo take out wallet

m
Do not have to receive a ticket Ba%
Can ablain an ETC discount 53%

Snort payment watting tme
Do not have to woery about 29
e T
Others,

0% 10% 20% 30% 40% 50% 60% 70% B0%

* | probabily don' want ko uze 1t {05)
- | Gefinlietr do not want io wse It 056}

Source: Highemy Incusiry Development:
Croamizafion =

T kR ¢ ITS Policy and Program Office, Road Bureau, Ministry of Land,
Infrastructure and Transport, Government of Japan » ” New Advances in
Electronic Toll Collection Systems” > 2007

B 2.16 p A48 ETC PRi*
Lok B ﬂ\ETCf FEfc g b Bapie FH B 5 IR

o

B
bet AR s Aok AEE 0 4B 217 - B 2.18 o

New ETC based Services

using ETC
premises.

=i

8 Vehicle number
system (advance
regisiration system)

— <Contents of major services> <Examples of service development= -

Providil |nlnrrrﬂlm about

Transmission of neighb
6 information to ETC
linked cell phones —‘ Providing discount ‘
information
Cashless payment at

Ordinary Drivers

= : rking areas
Tell payments on ETC linked electronic =
public toll roads Regi |ltmtlo ri I;'re(:::fo toll payment service
Simplification of fermry

boarding procedures ‘

Service pro\rlder

Advancing customer Other specific customer
control by obtaining services
customer information

FfL kR ¢ ITS Policy and Program Office, Road Bureau, Ministry of Land,
Infrastructure and Transport, Government of Japan > ” New Advances
in Electronic Toll Collection Systems” > 2007.

B 2.17 p & ETC % * & PRi%-1
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= Applying ETC to control tais waiting for rs. in
front of a station - Quick clarification of customers’ visits

= Improvement in the efficiency of a system that . Spacial _— i

reduces congesiion by waiting taxis e d of best cu

Advanced customer management I

EledraniE fee payment

A

- Himinates need
{o prepare coins

= Transmitting
. 5 . information abowt
Simplifying bearding neighborhood
ferries stores

BT

I Electronic fee payment .
Drive through

= Eliminates need to pull to the side Electronic fee payment

and prepare coins to pay fees.

- Transmits informiation about
neighborhood stores.

- Sharply shortening
ferry boarding fime

Electronic fee payment at
airport parking areas

FfL kR ¢ ITS Policy and Program Office, Road Bureau, Ministry of Land,
Infrastructure and Transport, Government of Japan > ” New Advances
in Electronic Toll Collection Systems” > 2007.

B 2.18 p *~ ETC % * i JRj%-2

4

+ £ B (Smartway)

i

2007 #Fp A r 7 F 2P ITS g BpR 21 B 4 A £
hE NI R SR RS TR RS RI R R B
T

s

-~

B AIF R FRETSEEE G T
& 0 A)= AE P B (Smartway) > F (2 3% B FTAPRTE 0 { £ i

v

W Do Ak £ W VI 2 g eneSafety o

8

PAT - REanB g Bt €85 (D%ﬁf’ L H
o ;“,Z‘s LG T kA 5 HEL 2 AT
BRAGRIE s gﬁmy}\ﬂ@ Q% BRI L 5 sk

k4

e P
f.; LHEE > blAeR 2 i Y 90 Smartway ~ EALFR R & > L
% % %(Driving Safety Support System, DSSS) » 1 % i& » 3| % 4 FFER
o

L E > 8 iﬁi(Advanced Safety Vehicle, ASV)#= % 38 p - H
Smartway 5% s * »c%k i 0 p AJEL2005 & 3 T A F BF E OB
4 5LAT G ‘ﬁ&?%ﬁ?@*“ LB A ET R A ARRRFT A

o
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FREEIBEFFTR R DG BREG ARG ER D PR P
REFRABERT UL 2L Al S HF 22007 #EFF -
¥ 18 P3¢ (Field operational tests, f§ = FOTs) » 1 * 5.8GHz DSRC #
BIRAE S S REPF TN/ EE P D R~ R D R e o
2008 # 3 2009 & & B AR > e BERAG N K REAH )=
CTAEFERFALETFHFERF BHEEHAEFT P AR
(Yutaka Yoshimoto > 2008)

Smartway % #-iF2 A% 32 DSRC~GIS~ 4 & ~ g B2 7 3

AR S B R RS R AP e S AR S TR L
BAgf 25 F 5o g% & VICSETC~AHS~ {7 4 ITS~ % # 3t
FHEPEAE A RERAES TR T A

I B RAHERLRITS & 5 - FEM ko

2. - BT Lo R ITS G BEH - Tk foi

WES G2 /Y o BELE S LR ALDITS JRIE

Smartway ¥ i 2_ % B > w 4o 2.19 #11 o

IT for wehicles. and

genm:e |sr H)ﬂa USers

Push-based info dellvery '
On-gemand Info prowslon

Advancement of = o roac )
E car navigation map assistance™ ==
ETC Gty
o Advancement of ETC “——="
g T
8
[ 5 Infra- | IT for
Cellular-Phone, W-LAN. Di mt-m%L) fructurs) roads
—zo07 T — 2015

R
S
=
5

: ITS Policy and Program Office, Road Bureau, Ministry of Land,
Infrastructure and Transport, Government of Japan, ” ITS Policy in
Japan and Smartway” , 2007.

B 2.19  Smartway 5T i 2. 3% E = &
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w ~ ITS & i B¢ (Energy ITS)2 & #

P AR2007 &5 0% did A %METDI T - 2§52 5 Jhde
BT EFEL RN ARSI R PR R AL R ALE o T
5 B-ITSAp F&é# AR RS "Energy ITSH#HE4 | )‘Ih{%?

B2 v ITSH# B @ i o o & ¥ 5B 8 (New
Energy and Industry Technology Development Organization, /& #-
NEDO)= = *+ 1980 & » 2003 x4 & (75ci2 £ » g 2008 # A2 fxd
#p 5 & nlTSAp M A% 3+ 4 (NEDO > 2010) > 3% 1 3 2050 & p= >
PITSi E R HCOE B F Lo P FIRPF o450 B F
L BNE RN =5 SRV I @ﬁ%lgr IRCO 3 7 FHRER S E o

2008 # 37" 4ppAEtv B~ 5 (Meijo University) T3 %

2" % 2 (Sadayuki Tsugawa > 2009) R#F=AWP E P A2 F & 1F

2_ICT# 7 # 3t (2008 EU-Japan Cooperation Forum on ICT Research )

B 3% 5 Energy ITS » 4- ] 2.20 #77F » 32 & Ef"?fiig 3@"@] LB T R

ﬁﬁ/akﬁﬁm%J AARALGARA FIE T tied 4R
it Rf 42 2 COp 3 o

Measure of ITS Energy

—l Energy efficiency driving 1.Ecology-friendly driving |
2.Automated driving & platooning |

_i Traffic smoothing |——| 3.Improvement of traffic signal operation ]
—‘ 4.Avoidance of congestion at sag-part |
Energy | | | 5.Assistance to highway merging |
IS —l Optimization of traffic flow I 6.Provision of route guidance traffic
information

7.Best departure time estimated by
floating car information

—1 8.Provision of information on parking |

71 9.Provision of accident Information ‘

—-l Assessment methodology |— 10.International standardized assessment
methodology of ITS

Bl 220 P A &3 B &35 % B2 T2 g4t is # TS & il sds 5
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BRI RAr i FRE BB G BFIFNE - AREZFE S w
(Kanji Takeuchi » 2008) = 3% :
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R ERR L34 %o AFEIMM2Z CO, %A E K2 pacip
oo Awlded 3.1 £ 32 % B 3.9 97 o
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%31 AR EINP AL CO, 2R (R ¢ 4

% o)

%)

[
Ffr  F AHCO,

ol [ Rk ¥ | &% | EE [ mAE [ x| &
1990 50.705 30.213 19.450 2.917 3.582 3.985 110,851
1991 57.187 31.697 20,679 2.673 3.491 4,216 119,943
1992 61.268 33.136 23.792 2.646 2.954 4424 128.220
1993 68.944 33.390 25.842 2.648 2.465 4337 137.626
1994 73.930 34355 27.265 2.694 2.985 4,439 145,669
1995 79925 34976 28.533 2.749 2.419 4,574 153.176
1996 85.546 35926 29.503 2.776 3.143 4,730 161.624
1997 96476 37.583 30,230 2451 2.457 4,827 174,024
1998 105,773 38.240 31,525 2.021 2.917 4,927 185.403
1999 113,262 390,152 32,444 2.020 3,123 5,383 195,384
2000 129.737 42.023 32.875 2.338 3.188 5328 215488
2001 134.875 40,950 32,914 2.430 3.525 5.160 219,855
2002 138.911 43,755 34,197 2.434 3.458 5.081 227.836
2003 149,175 42.247 34.164 2.783 3.852 4,992 237.213
2004 155,211 42,554 35,501 2.947 3.989 5.101 245,303
2005 161.983 41.335 36,478 2.600 4,100 5.203 251.699
2006 169,404 42,655 36,406 1.630 4,125 5.046 259,265
2007 173.047 44,442 35.071 1.080 4.067 5.080 262,787
2008 167.410 41.086 33.103 1.356 4,090 49907 252.042
2009 158.011 38.093 33.447 994 4112 4,957 239.615

FALK R L AR R A o

232 AREINP PP CO, % E XL F(F 4747
IS ¥ | &% | E¥ [ MEE | gx | &3
1990 -1.3% 4.2% 8.3% 10.3% 4.7% -4.3% 2.1%
1991 12.8% 4.9% 6.3% -8.4% -2.5% 5.8% 8.2%
1992 7.1% 4.5% 15.1% -1.0% -15.4% 4.9% 6.9%
1993 12.5% 0.8% 8.6% 0.1% -16.6% | -2.0% 7.3%
1994 7.2% 2.9% 5.5% 1.7% 21.1% 2.3% 5.8%
1995 8.1% 1.8% 4.7% 2.1% -19.0% 3.1% 5.2%
1996 7.0% 2.7% 3.4% 1.0% 29.9% 3.4% 5.5%
1997 12.8% 4.6% 2.5% -11.7% -21.8% 2.1% 7.7%
1998 9.6% 1.7% 4.3% -17.5% 18.7% 2.1% 6.5%
1999 7.1% 2.4% 2.9% -0.1% 7.1% 9.3% 5.4%
2000 14.5% 7.3% 1.3% 15.8% 2.1% -1.0% 10.3%
2001 4.0% -2.6% 0.1% 3.9% 10.6% -3.1% 2.0%
2002 3.0% 6.8% 3.9% 0.1% -1.9% -1.5% 3.6%
2003 7.4% -3.4% -0.1% 14.3% 11.4% -1.8% 4.1%
2004 4.0% 0.7% 3.9% 5.9% 3.5% 2.2% 3.4%
2005 4.4% -2.9% 2.8% -11.8% 2.8% 2.0% 2.6%
2006 4.6% 3.2% -0.2% -37.3% 0.6% -3.0% 3.0%
2007 2.2% 4.2% -3.7% -33.7% -1.4% 0.7% 1.4%
2008 -3.3% -7.6% -5.6% 25.5% 0.6% -1.6% -4.1%
2009 -5.6% -7.3% 1.0% -26.7% 0.5% -0.8% -4.9%
F 1y 5.9% 1.5% 3.2% -3.4% 1.8% 0.9% 4.1%

TR kR

PTG (A =
AR R R o
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B 0 ¥ 2006 £ hpf i bRE L AR A A FE R L CO,
BRI B L BEF 0 N 1k 92.3~94.8%2 FF > H = L okiE
b 2.2~4% > 4B ELIVFR K 1k 0.9~2.2% 47273 4 1F 0.7%~3.4% 3% & 1990
3 2008 & fr iﬁliﬁﬁfﬁﬁiﬁ;fﬁ WP E(F 7 W% E)% 4k
FAo®) 3.10 477 o EERINT AR F FMERE(F TS )R 339

7F o

40,000

O 22z BseeCsErb) OSEECEH 0 O a2 B ARE

35,000
30,000
25,000

CO2

20,000

I3 EE L]
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TR SR ¢ R R T e DRI R TR A
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7 33 FARE ﬁ%ﬁm CO,# <& 7 W% ey 2 Y% RE )
Hix:!COyp &(F 2¥f)
S R ST kg

% 5
P e | i 3] g
L me Baw | T4 | aa | BN R | EIN| B | B

=5 L T

L 2 e |ong | PR | B | PE | E | PR
-CO2 AR AR AL

e
1990 19,161 94.1% 132 90 0.445 1.1% 278 1.4% 696 3.4%
1991 20,421 94.3% 141 96 0.482 1.1% 295 1.4% 693 3.2%
1992 23,448 | 94.1% 141 118 0.491 1.0% 365 1.5% 839 3.4%
1993 25,331 93.7% 147 119 0.501 1.0% 525 1.9% 923 3.4%
1994 26,734 | 93.7% 142 159 0.501 1.1% 593 2.1% 900 3.2%
1995 27,848 | 93.3% 142 117 0.510 0.9% 838 2.8% 899 3.0%
1996 28,541 92.5% 134 132 0.519 0.9% | 1,050 3.4% 989 3.2%
1997 29,210 | 92.4% 131 186 0.547 1.0% | 1,048 3.3% | 1,051 3.3%
1998 30,539 | 92.5% 128 218 0.575 1.0% | 1,003 3.0% | 1,135 3.4%
1999 31,397 | 92.3% 135 237 0.575 1.1% | 1,020 3.0% | 1,228 3.6%
2000 31,984 | 92.7% 125 270 0.593 1.1% 890 2.6% | 1,237 3.6%
2001 31,964 | 92.5% 120 270 0.603 1.1% 816 2.4% | 1,373 4.0%
2002 33,520 | 93.4% 119 286 0.603 1.1% 754 2.1% | 1,222 3.4%
2003 33,872 | 94.4% 108 289 0.621 1.1% 627 1.7% 989 2.8%
2004 35,130 | 94.2% 97 322 0.621 1.1% 639 1.7% | 1,091 2.9%
2005 36,088 | 94.4% 97 330 0.632 1.1% 5901 1.5% | 1,143 3.0%
2006 35,970 | 94.6% 96 352 0.638 1.2% 515 1.4% | 1,077 2.8%
2007 34,897 | 94.6% 93 529 0.637 1.7% 392 1.1% 969 2.6%
2008 33,722 | 94.8% 92 700 0.636 2.2% 260 0.7% 785 2.2%
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BERTVALLHE ARSI L R o A
E#HW%iééﬁmmm@ﬁ&%;A&%gz,s&#ﬁ@
AR R RGEREH L AT RREr RF AN F2 o RN RBER
Eg L B RR Y AR oA 3452006 F LR AT ERE
HeYe AR A2 A EL 018 A M2 TE > A B H ~ P &
Rt AR ERIPERMZ LERTe P AR RIcE s FE PR
e e

#

Th

s

b

%34 2006& >3k 2R RTER

. RABEAR . NABEA

BIF~ | (toemilionuss) | B | (toelbillion US$)
IS 0.2 AR 021
OECD 0.1 Eg) 0.15
L 0.17 T 0.19
1% 0.18 S R 0.46
EY 021 £ 027
R 0.22 =5 0.15
S 0.15 i 0.16
I 0.16 X 0.17
R 0.13 Ty 118
X 0.15 T 0.71

? FL &R IEA » KEY WORLD ENERGY STATISTICS 2008 -
3x ! toe : Ton of Oil Equivalent » =¥ 4 # &

H i GDP #rif #Lcnic /R g * & F * 30 R SAME R 2.0t i o
FEBAMELINF2Z N RABER Y H PP RIVEEMT Fa4p
8, L_k%J*KF” Hoil & 4818 3@] FRZNRABERNYRERNELSRIEF
24 uzﬁA/FgﬁhﬂﬁFgmfpﬁ;LEEv”%%d i1 5D
D BT F A g A 8 nb/l)%z%%)if*“ 2030 & R EFE L0 @
[ PIFEt 3 2015 & 18 # O PgE 0 4] 3.13 T o
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KT EAH T EH CO, 2 iz I 7
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CO, » B 23k % 51

SRR

(0.65) ~ % B(0.51)% 52 B(0.47) » & # 374 3(0.35)% p #(0.34)5

W PrIETID049 5 ™o

%35 2006 & 23k CO, % B B #it B 7

COo, %A COo, A

R e o7 /E NT/EA | P
>3k 0.49 ¥A FE S 1.55 6
OECD 0.41 + 83 1.4 7
TH(FE 7 R 0.35 & 1.36 8
Ei 3.19 1 |= 4 1.33 9
AT 2.19 2 |2 R 1.27 10
% 1.93 3 : :
A i 1.86 4 : :
+i 1.56 5 |44 0.45 51
FA R @ g e DERINE AR F WT R A B A2
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A ARt L CO, BB R R MANED S B KRB X L

Y
™}

EE S LER D T ELRS AL & CO,RER S ﬁ*f *
EE LK@ s LB ﬁn,mé & B CO, % BB “'2\3-6"
rE B A R B (130.9)2 CO, % # & 5 Fug ik 3(602)5h2 B 5 -

%36 FRMERIHIEELE CO,HER

FE AN P | EE@ER) | EEHRR) | 22/ RREE

CO % &R

B 60.2 130.9 124.2 89.1
(7. COy /% 4 2 1)

T kR © UK Energy Research Centre > What policies are effective at reducing

carbon emissions from surface passenger transport?(2009) °
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%37 “REENLRDEAR

Him 243 g R/aes 2y

, 138 B
ERON 35 &
EEE pr | BEpe | 2pppEe

1990 | 0.038 | 0.045 | 0.023 | 0.011 0.009 0.013
1991 | 0.039 | 0.045 | 0.023 | 0.011 0.009 0.014
1992 | 0.040 | 0.039 | 0.023 | 0.010 0.008 0.014
1993 | 0.041 | 0.039 | 0.023 | 0.010 0.008 0.017
1994 | 0.041 | 0.040 | 0.023 | 0.010 0.007 0.019
1995 | 0.040 | 0.041 | 0.023 | 0.011 0.007 0.020
1996 | 0.040 | 0.043 | 0.023 | 0.011 0.008 0.021
1997 | 0.040 | 0.045 | 0.024 | 0.011 0.008 0.022
1998 | 0.040 | 0.044 | 0.023 | 0.012 0.008 0.023
1999 | 0.039 | 0.044 | 0.024 | 0.012 0.009 0.024
2000 | 0.039 | 0.047 | 0.023 | 0.013 0.009 0.023
2001 | 0.039 | 0.053 | 0.023 | 0.014 0.009 0.022
2002 | 0.040 | 0.055 | 0.024 | 0.014 0.010 0.023
2003 | 0.040 | 0.057 | 0.024 | 0.015 0.010 0.025
2004 | 0.041 | 0.057 | 0.023 | 0.015 0.010 0.024
2005 | 0.044 | 0.057 | 0.023 | 0.014 0.011 0.024
2006 | 0.040 | 0.057 | 0.023 | 0.014 0.011 0.024
2007 | 0.040 | 0.054 | 0.024 | 0.014 0.009 0.024
2008 | 0.040 | 0.054 | 0.024 | 0.014 0.009 0.024

TR ROR L R IR e
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TR KR AERFA LT TERITRRLEE TR LR RS
’FH é-‘L(3/3> Lé-:I_ Eﬁ%]ﬂb/ﬁ'"'{—t ;fp’]‘g“l”i’ E%} ‘1&1?/?]%3—4 J’2011

3
Bl 315 SRFELEFLNADERERCAETR
%38 REFENATER
B odpy g/aempa 2

E i - : <~ g
e L

1990 0.086 0.0957 | 0.026
1991 0.089 0.1026 | 0.027
1992 0.096 0.1042 | 0.026
1993 0.101 0.1115 | 0.027
1994 0.106 0.1168 | 0.029
1995 0.112 0.1443 | 0.035
1996 0.122 0.1668 | 0.039
1997 0.130 0.1742 | 0.040
1998 0.138 0.1851 | 0.042
1999 0.146 0.1681 | 0.037
2000 0.143 0.1723 | 0.037
2001 0.141 0.1914 | 0.041
2002 0.151 0.1633 | 0.043
2003 0.160 0.2044 | 0.045




# 38 o biE EahpER (§)

Hix: oA g g/umpa g

yd S

R L
2004 | 0.160 | 0.2045 | 0.044
2005 | 0.160 | 0.2045 | 0.045
2006 | 0.160 | 0.2046 | 0.047
2007 | 0.160 | 0.2046 | 0.046
2008 | 0.160 | 0.2046 | 0.046
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9% 0010 z}—d;gbg%/m A2 (dedk 39 977 )0 B R A ARE
(4@ 3.16 #75% ) > 2008 & #1990 & & [ 89% ; # .3 4 (7 & hi;
R B RTE KA RAFE L0011 22/ A 2T FHBARTER Y
20015 28/4 4 28 5 i BT FHERBER S 0027 22
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1239 BERLFELRTER (B F 5

Hiod g B/ 2L Rugug 1) Him: p/usny Timd
: - TEAER
7 B L E B pE HE L E BGhE R

d40 | AEC| RS | BRE| 44 | S | AEC | B4 | B | KLUFR)
1990 | 0.006 — — —| 0.019] 0.036 — — — 0.164
1991 | 0.006 — — —| 0.019] 0.038 — — — 0.162
1992 | 0.005 — — —| 0019 0.033 — — — 0.163
1993 | 0.005 — — —| 0020 0.033 — — — 0.169
1994 | 0.005 — — —| 0.019] 0.032 — — — 0.168
1995 | 0.006 — — —| 0.018] 0.034 — — — 0.172
1996 | 0.007| 0.004 — —| 0.020] 0.039] 0.026 — — 0.172
1997 | 0.007| 0.036 — —| 0.021] 0041 0.199 — — 0.183
1998 | 0.008] 0.020 — —| 0.021] 0.042] 0.105 — — 0.188
1999 | 0.008] 0.015 — —| 0.023] 0042 0.079 — — 0.193
2000 | 0.008] 0.012 — —| 0.024] 0.039] 0.061 — — 0.202
2001 | 0.009| 0.011 — —| 0025 0.041] 0.054 — — 0.209
2002 | 0.009] 0.012 — —| 0.026] 0.044] 0.056 — — 0.206
2003 | 0.010] 0.009 — —| 0.025 0.050] 0.044 — — 0.208
2004 | 0.010] 0.011 — —| 0.024] 0047] 0.052 — — 0.208
2005 | 0.009| 0.011 — —| 0.024] 0.046] 0.052 — — 0.208
2006 | 0.010] 0.011 — —| 0.025 0.046] 0.054 — — 0211
2007 | 0.010] 0.011] 0.016 —| 0025 0.049] 0.054] 0.075 — 0210
2008 | 0.011] 0.011] 0.015] 0.027)  0.025| 0.054] 0.050] 0.071[ 0.128 0.211

TR KRR ‘KML%?JF"“E“F ’rsgﬁaaj AR TR IR S O 1 N A - R E LR AR
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ERP LIRS 0 AR N EEL A WP T HHZN AR
BAR B 2000 & 0w F A ARE 2 (55 TR 02008 &2 f b A
W% (o® 3.19 #757 )o @ RPN S 2 i iR 4,&5;%? 2008&:»];% 0.099
N g A 2 (4od 310 407 )0 BB RS SR EER BT B
BE# e

Hr:odpg g/ o8
0.100

0.080

0.060 |

0.040 +

—O— Fp Ay R iE

0.020 |

0.000
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

EKFﬁﬂb/}h——ll"/ﬂ.j—_sﬁ @2?‘ T#Jj:"t’ ﬁﬁﬁ
qe R 9:—; #ﬁfg—'}’ Eﬁ%} = Hs-} J’2011

B13.19 4z @0 ReE RS ABSF

%2310 #HEZEERRBERAG(F 7 HH)

P g PP A% AE) i B B R
BT B BN -GhE £) A Ne AW F /LA T

1990 115,597 102,753

1991 122,784 109,141 - -

1992 152,099 135,199 - -

1993 218,478 194,203 - -

1994 246,666 219,259 - -

1995 348,885 310,120 - -

1996 437,025 388,467 - -

1997 436,253 387,780 - -

1998 417,196 370,841 - -

1999 424,648 377,465 4,891,936 0.077

2000 370,545 329,373 3,937,966 0.084

2001 339,549 301,821 3,649,813 0.083
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