EELEIRSE AT A (ITS) DHE

ITS promotions

BYAT L (ITS) Difs
FAZFEDOHRRICIoITSICHIG LB (AX—hD T
1) DBRFSUICAN— NI IAZEN T DBEER -7 —
SEE - BRXY NI —IBRBEEFEAUR. SHREFITSY—E
AERIT I DIcHDRE - iR - BHEICIDEATNE T,

ERRBROBEVEETEHZE. BEIEDHEEL
Safety by installing a vehicle with intelligent functions to warn of hazards or to control
operational speed, etc.

(B Road)

BHRTORL—XIFEX - ZIHL\. BarFH. SOCEREEE. fEN
oEtE

Road user mobility enhancement by remote placing orders, its payments, reservations, or
sight spot information access

ITS promotions

HIDO prepares for the new road, a "Smartway", to operate ITS, which can

respond to the user’s needs and conducts R&D on the "Smartway"

components, which are a communication platform, a data platform and an

information network platform.

3 78 Smoothness

ETCZFIA LSRN SRR GBEFERIEHOSELICKLDIRE

OB

Comfortability by responding to various toll fare systems to secure smooth traffic flow by ETC

or dissemination of upgraded traffic informationspeed, etc.

{ ZIUY Vehicle )

ETC2.0 ETC2.0
EHiEE MinHh—FE

e

“ETC2.0” “ETC2.0”-compatible

1‘% tﬁ Environment

logistic
ntrol center

MiRER
try—

EIAEDETEEORE L HER(LIC KD C02. NOEFDHIH

Reducing environment impact by eliminating curbing carbon dioxide, nitrogen dioxide and

other pollutant emissions by efficiently enhanced operational control of commercial
vehicles

N

on hoard unit navigation system )
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I ITS background

ITS in national IT strategic plan

ITS Dt EFH

Industry-academia-government collaboration

HERCBWCIE., ITEGZHET D [2EIBEHE In Japan, four governmental bodies concerned with ITS, namely the Ministry of Land,

ERy b —OHRHERBAR (ITHGHEE
) ] (2001F1HERE. A& : AEMKEX
B, 1994F5RED [EEBFRBELIHEERS]
DORNZS|IEH#) DHE, BLEE. E5T.

Infrastructure, Transport and Tourism (MLIT), National Police Agency (NPA), Ministry of Internal
Affairs and Communications (MIC), and Ministry of Economy, Trade and Industry (METI), are
involved in promoting ITS under the Strategic Headquarters for the Advanced Information and
Telecommunications Network Society (IT Strategic Headquarters), which is spearheading the IT
revolution in Japan. The IT Strategic Headquarters was established in January 2001, headed by

the Prime Minister and the decisions including the Promotion of ITS made by the former Advanced

fmaE. WEEXREDOMNETIERE L TITSZHIE

Information and Telecommunications Society Promotion Headquarters, which was set up in 1994,

LCTWET, Ffc. WAETIF. ERICKDITSHE are carried out by the IT Strategic Headquarters. In addition, the four governmental bodies also

H{ACTddITSJapan. ITSOERIZEALFED D
ITSIZ#E(LRER S EE U TITSZHBELTVET,

EEFREERY ND—0
HHEEHIRASE (ITHSHEEAER)

collaborate in the promotion of ITS with ITS Japan, which is an industry-academic ITS
promotion organization, and ITS Standardization Committee that promotes international
standardization of ITS.

The Strategic Headquarters for the Promotion of an Advanced
Information and Telecommunications Network Society
(IT Strategic Headquarters)

(20011 A% /2) (Started in January 2001)
(AR : ARIFEIEAE) (Headed by the Prime Minister)

( N\
EFFEFEEREA (NPO)
MAFBERESES Non Prs_!flit Organization ITS Japan
ITS IFE(LRER Four-ministry Liaison Conference (FHEBRE - 3 - BREKTHER)
ITS Standardization Committee H H (universities, companies and
E35Es other relevant organizations)
© http://www.its-jp.net/ISODB/ Ministry of Land, Infrastructure, http://www.its-jp.org/
. Transport and Tourism .
EFEELDHEE cERICL BITSOHEEE
Promotion of international standardization sEEr CITSHASBORAESE
. . + An industry-academia ITS promotion organization
National Police Agency « Organizing the ITS World Congress, etc.
fera
Ministry of Internal Affairs
and Communications
EEERE
Ministry of Economy, Trade
and Industry
. 7

HE | B HBCRE SR
SEERIE Y AT LIAREHP

Source: National Institute for Land and Infrastructure Management
Road Traffic Department
Intelligent Transport Systems Division

http://www.nilim.go.jp/lab/qcg/japanese/0frame/index_b.htm

BROEHREER M (1T) Wi

[MtFRRETH TERNESS - ERT— 5 ERESE]
(201 75 HRTE)
2TOERNTHERP T —STERZERLT. ZOERETS
U, BICBHSEERCTEIHATHD [BRT—FFIERHR]
~F—INE MEBD(CT BUHR~DETILEHRICHEIEIT THEE
TREAD 5. BHEGOITHIEOH /T T—X A, BB
ISR EBRICREL TV,

[t TERESE]

(201 3F6RRTE)

EQOBRRYATLALHLE, ERIEDERIBSOEFEDE
[C&b. EEITERMOBECPEALICAD T AERRZ Zh
U. 2020FRICIEEBETY AT AORRERZMILT 2. F
o, By I7—5 OERIEHE CREERDEEN DB RS EEFER
TAFARELEBBKIERA > TS DREEED D,

[# oI R R SRS

(201 0F5RFR%E)

TEEHEOHIEDI S, FREERTZEAL e8GRy
ATLDEA - BigeEddLLblc. RBAFENZRNDIC
. UZIVEBEET (JO0—7) BERESVLEFERE LS
W& - BLlEL. BESBEBECEERAT DI U —VITSE#E
ERR

[i-Japangig2015]

(2009F7HFE)
FIZEMEERUCHEOEIRET VY IVEERDOE I RED
HETDIU—VITICKDERREY, SEEREY AT A
(ITS) HICKDBEEHAL . HmffH. RE - RRNICKDBE
DA L—ZERUYTRNERE. COHFEERREL. RV ATLA
Db, BEhEEEDEH L ZR S,

[ THTCH S|

(20064 1 ABITHESAERRTE)

1HFRICSEERIT T20 1 OFEICRITIC K BMEEFRH L, LD TH,
ETTH, HTHTORRERRTEZHROXRERET. {HR
—ZRIFEEGBERNDREDHIC, AHSORTRHPLER
B, EHBOERIBEEEEHRICEIF 2.

[e-Japanifi& II | (P0034E78 ITHBSAIERE)
ITEREROEZHE U CERZITOFFERANY T hEHE, BIEEA
VISERDE URITSA VI SREES ISESHEL, FTELR
EHRBEOEEER .

[e-Japaniff&] (2001418 ITHEALRE)
BELANICAAEHRRASBOITERICT 3T & B1E LI-ERE
B BE - SESHORETNEHAGE [BELEEGEV AT
L (ITS) OEAICLD. BHICERBEKISEFERCT. SEOE
T TENTE, BHPBEHRODE), R CHRELBEN A4
EBEB] ELTR.

Trends in government's information and communication technology (IT) strate:

Declaration on the Creation of the World’s Most Advanced IT Nation.
Basic plan for utilization of public and private data

(determined in May 2017)

From the viewpoint of constructing a model of "public and private data utilization society" ahead
of the world, which is a society where all citizens are not conscious of IT utilization and data
utilization, enjoy the benefits, and can truly realize affluence, we will steadily implement the
necessary measures toward the new phase of the IT strategy of the whole country.

Declaration on the Creation of the World’s Most Advanced IT Nation.
(established in Jun 2013)

Atest is to be developed using a serviceable road to advance the driving assistance technology
through cooperation among autonomous vehicular systems. These include vehicle-to-vehicle, or
road-to-vehicle systems that make experimental auto pilot system operations possible on
serviceable road, aiming at practical service operations in the 2020’s. As well, the strategy
aggressively addresses building a solid infrastructure for disaster information by making
extensive use of data and allowing information to be relayed to various media."

New information communication strategy

(May 2010 decision)

With a view to reducing traffic accidents, operations are underway to introduce and deploy the
safety drive assistance system using communication technologies. Still further, ‘Green ITS’ aims
to manage and control road traffic based on widely collected and disseminated data such as the
real-time vehicle operation data (probe). These technologies are expected to significantly
alleviate environmental impacts.

i-Japan strategy 2015

(July 2009 decision)

‘Green IT’, which is based on the social energy conservation of digital technology utilization and
the energy conservation on digital devices, will promote low carbonization; through the
Intelligent Transport System (ITS), the reduction of traffic accidents, relieving congestions and
realizing smooth traveling and efficient distribution by transaction and traffic guidance will
reduce the CO2 emissions, improve social system efficiency and revitalize related industries.

New IT Reform Strategy

(January 2006 decision of the IT Strategic Headquarters)

The strategy aims to complete the IT reformation by 2010 ahead of other countries and to create
a society in which all people feel the benefits of IT. To make roads in Japan the safest in the
world, policies include trials, nationwidedeployment of AHS, and the spread of on-board units.

e-Japan Strategy II (July 2003 decision of the IT Strategic Headquarters)

As the second phase of the IT strategy, the e-Japan Strategy || promotes the construction of ITS
infrastructure, particularly road traffic infrastructure, and is improving the information
environment by effectively using IT.

e-Japan Strategy (January 2001 decision of the IT Strategic Headquarters)

The e-Japan Strategy is a national strategy which aims to transform Japan into one of the most
advanced nations in IT technology within five years. One of the pillars of the strategy is to establish
public transport systems which utilize advanced road traffic systems (e.g. ITS), which are less
affected by congestion and accidents, and which allow the users to reach their destinations safely
and comfortably with the optimum transportation means and within the shortest time.
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Declaration on the Creation of the World’s Most Advanced IT Nation (1)
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Public-Private ITS Concept / Road Map 2017

BEOHICHBWVTIE [BERITS #28 -
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[CEDW

IHUE T,

OFi 29 FEZBEGICESEGREM - YATLDRELLZEEAE
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ERITSIEE -0—-RFYv 272017 (O—KRIYY T2H%F)
Public-Private ITS Concept / Road Map 2017 (Overall Structure of Roadmap)

In the mobile field, we will promote efforts based on the "public-private ITS
concept / road map".
We will realize automated driving through cooperation of public and private data
such as dynamic maps and establishment of institution and create safe and
smooth traffic society in the world.
* In order to consider automated driving vehicles and systems identification and
safety standards, the way of traffic rules, clarification of responsibility relation
including mandatory vehicle liability insurance etc., the government-wide
system for highly realized automated driving Drafting the maintenance policy

(Outline).

+ Considering how to utilize data owned by each public and private, which is
necessary for automated driving, to the dynamic maps including open data

conversion

+ Realize social implementation of advanced automatic operation after 2020.

EFORTR IS

‘018 UoljBZ1eYJew SulUI8dU0d S0y

B ANGTAREANEN

UOIIBAOUUI JO UOIOWO.d SUIUISOUOD S1I0HT

axmE

[Private Use]
BERSEGXESAT L (R
Advanced safey driving support system
(tentative name)

—BERTOBEES; Automated driving
+ SAELANIL2 on general road
- SAE Level2

BERER T B BEER
- EHF/NAOY K (SAELANIL2)
- BE/N1Ov b (SAELNIL3)

- T2BHEE (SAELNIL4A)
Automated driving on Highways
- Semi-Auto Pilot (SAE Level2)

- Auto Pilot (SAE Level3)
- Full Automated Driving
(SAE Level 4 and more)

[#i#tr—ER]  [Logistics service]
~Z v o OBFIELT (SAELNIL2LIE)
Truck Platooning

(SAE Level 2 and more)

STLBEEENT VY (SAELNILS)
Full automated driving truck
(SAE Level4)

RERE TOEABTHEGE A —EA (SAELAIL4)
Unattended automatic driving delivery
service in limited areas (SAE Level4)

[#8H—ER] [Mobility Service]

FREHIZTO L 4DEA BEEGER T Y —ER
(SAELNJL4)

Unmanned Level 4 automatic driving

movement service in limited area

REREHRES 2T L (ART)

U Next-generation urban transportation system (ART)

(TSRS SR DA L)

[System upgrading and social acceptability improvement]
BEBEES ORI M} /= HIERHAR
Instiutional improvement for the realization of advanced automatic operation Outine
HRZAM. EHEEF
Social acceptability, collaborative system
[F—&¥ER BT — 2FER]
[Data strategy and traffic data utilization]
BHEHERICHRD T — R EEE
Data strategy for automatic driving
RiBEET — 2 OFER
Utilization of traffic related data
TIANI—, tFa1UT+
Privacy, security
[FRZTRASE - RAE & ERRREE - BAEDHEHE]
[Research and development ? demonstration and
promotion of international standards ? standards]
- FRSRRRT - SRAEDHEE
- ERMREE - BEE Y-Sy T
- Promotion of R & D and demonstration

- International standards ? standards and leadership
N~
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1 SIP : #6&

#*F : SIP1EEMEH¥EZSTIEE Red letters: Iltems including related research and development in SIP1

RERRAT - 4/ N— 3 VRBEMIRIA / X—2a VAT NI 54 (2014~2018%%) 1 SIP : Council for Science, Technology and Innovation Cross-ministerial Strategic Innovation Promotion Program

BEEGEYATLICERDO—-FYy 70 BRABEHELEE (1)

Road map for automated driving system (1 : automated driving vehicle for private use (1)
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Advanced safe driving
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name) marketization
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[BIfREE] REBIYAR— hE
(HRHD—=S. YKRD—) OEREHR
Dissemination enlightenment of Safe
driving support car

REEGRYR— hE
Safe driving support car

SIP : ARSI - 4/ N—> 3 D RBHEEHA / N—a VAETOS T L (2014~2018%E) 1 SIP : Council for Science, Technology and Innovation Cross-ministerial Strategic Innovation Promotion Program

# REIERICKBTHAIRE LD KD BEPBEINEBHBEROFHE U TERE.
Set as a time for effort goals the government should aim to enable marketing by private enterprises

EREEERS AT LARUSAELNIL BLLEDTIHLHFIE. EEKRICH T 250 EDBRAED TR,
Remote type automatic operation system and marketization etc. of SAE level 3 or more are premised on consistency with the Convention on Road Traffic
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BEFEHGEVATLICESO-RIYYIR: PRT—ER
Road map for automated driving system @): Logistic Services

BEERYATLICHRDO0—-FYyJ@ : BERABEHELEE (2)

Road map for automated driving system @ : automated driving vehicle for private use (2)
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[REEGXIED AT LADOERHEE] (HiZ) ! ! £ [imt—EX] : : :
[Promotion of safe driving support . ! & [Logistic Services] ' '
system] (continued) ' : i [ n S
b7 | sy mxalwmm | [EFEJIQEH \ =
[ER] DSSS. ETC2.O%tis##ias N RiwE *x ! B3> 27 L& ATRE | £ IEEE !yt - \ pi]
<Public-Private Sector> Promotion of spread of in-vehicle devices for DSSS and ETC 2.0 L i B R RS L G Do EIN 1 e l ! | BEE \ i =
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[E+358E] ITSEMEER LM, RE - ROGEBSEZFOREAORIE. = t k) oo P o gl J & 9 t e
ETCEDITSHEAMDORFEEEIF L &R HER LIS DR DOFI ALK 3 E i Truck Platooning i T Eae o S %
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Set as a time for effort goals the government should aim to enable marketing by private enterprises

ERE B EEHE S AT ARUSAEL NI 3B EDTHEEE. ERKRICHT 2RO OBAMDHIR.
Remote type automatic operation system and marketization etc. of SAE level 3 or more are premised on consistency with the Convention on Road Traffic
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Road map for automated driving system @: Movement Services Road map relating to innovation promotion (D: Improvement of institution and improvement of social acceptability towards
popularization of automated driving

\ | ] \ ! !
BBy —E2] e '
[Movement Services] ! ' % [Institutional improvement] ' ' ' '
e R [T [ v N ettt O O B e A,
—————— 2 L T B | =
EH . E PRIETT - \‘ i | |[EI’-’3]MWL5 \ = [BET. S5E] ERRRICHT RN (V13— T%HN) LOBAMEOEE “ %
! Eﬂlﬁﬁﬁ&viﬁﬂﬁﬁﬂ‘l \ H T IbEEYATLA \ EY H % BEATESS AT AR CE ) S <NPA, Foreign> Arrangement of consistency with the Convention on | &
! ha—2%iE q vHRRR - ELA o R x . Road Traffic (Geneva Convention) | 3
| <METI, MLT> Remote operation / ] Vo RKREDHBHE \ < = X System improvement for the _, %
| control function and vehicle | sl \ o % WT realization of advanced automatic T T T roTTT S
1 development, test course demonsration V| <Private Sector> o % %J driving system " ' ! 1 ‘é’ﬁ
S o L Ssenenanson/ 2 P i | * R : : R i
_________ | : inoverent gloredto ! S} ) ] = (EaFaR] [BHEF] FIEOSMIRS. KB = : 1 = %
el | ; (iermesndn S | C = B ) BIESSHORE | mEIERE. BR EORERNS % ! ; % =
_ I 1T \ ' 1, of acooperative system 5" X \ inistri p ) ) 7
REME TOLAEECEABEEHETH (B TARI—ZFE O\ v it local overnments / % 2 B z.% <Related Ministries> Juol ;5%3:6; :vrl:glztrsl(tees; Detailed % ' ' % 1@
Y—ER (SAELNL4%) | <Private Sector> Developmentof ) 1 C / w e B e fiey/swoh R necessary syst)ém reform B i : ] &
EREEETIAT L Remote operational vehicles, test /! ittt -r_ 2 Zx D institutional policy formulated i ot iy 5 ' ' g iy
LS NTAIVABES (ERZER) %1 st y T ) =} )g iz nvestigation of operational ﬁ ' ' i} 1))
- Rl OE DR ' : L RMeEESD | R O c g # ssues. ete. x : : 4 B
i loa D (REBEONE |\ E 2 = # : & : . i #
_________ , i :<Pr|vate Sector> S 2 = 4 it ! ! B N
————————— : ' : g = | o : : k2
Unattended automatic driving delivery I(Eraw P RIBHEAED \ | | I Production of 3 o 4 it L | = ' ' & /|
service in limited areas T | ' | vehicles tailored to ;| T & s 2 = x ! 4 I | ?Li i
(including SAE Level4) ‘ | <Prwa1q Sector> Study and d '  the region / g g = a < ’% [REIRF A RIAEHEETER] EREERE , 3 1 i = %
. Eemote type automatic traveling system |l preparation of service provision method / O I = 22 S # X (L¥aFh)—-H2RRYI2) I i s | 1 0]
o I(_a§t mile autor1)1at.|.‘c1dr|vmg I ____ / ! 5 < B Gl a = B BBAHRFIZFORANHREL ' o ' ' = ol
A pgv%te stpi:pe tx ——————— L 5] 0?1 = £ 3 » Vo Fundamental review of preliminary ' % \ 1 g 4
l Oti Sckc SOt ICIT N i# o [0 2 3 : regulation etc in the Comprehensive ' & . . s 1
S AT ETEE] | FsRERoRs £ | | [EES ERA] T ol | 5 o @ = Special Zones (Regulation / Sandbox) | @ ! ! S <
N - < 9 ! ' ' = =
1TERORM. 7 | Wl TCOE TS s I e @l i - ) : ! a =
IZR—Savnxg | ZEEOBR &3 B 0= ® = ' & ' : 2 Ly
1T ILT, NP> Reqwrementfurl' SMETIMI Tghol 2q L a % - ! 3 . | 8 z
1 defcated space, ateraizationof 1| MOde! areas, 2o = A @ [0} ! . ) ! ! o =
| riving method,inplemenationof , | COnfirmation of social LR S RS 3 ® ! ! 2 ' ! g D
| demonstration 1 | acceptability H 2B = S E7)) [HERZAME. ESEGIER] ' ! = ' ' ® %
i ) [ E o 5 3 [Social acceptability, collaboration system , I = , . a2 )
_________ b 5\ 2 E ?J_S < 3 F development] ! , o ! ! @ %
—————————— T - 5 ) » 3
[ ) D= N £Q 2 BERS ﬁ N g ! ! 3
I \ |22 B % s = P HRMBAEYE [ER&IS] HEFHEOREE e ! i ] o=
| (B3 (SIP1)) \ 1 e S 5 B3 o EX] g“ﬁmfﬁigﬂ)%tﬁ " <Public-Private Collaboration> Improvement of social acceptaibility g . . 4 o
| EOIR Holi T OEE \ | =3 E [ = Mo BB EERDRO Y Fik : : 3 25
I<MILT (SIP) > ¥ R 3 S % T - COZBRHBDTHIL o " | | oy 5
i 4 @ [N = o O c ial ili [RBIFF (SIP1) ] EEEE‘DME{K&UE_& ' ' = g2
IFOT in the area of i ] = 5 o Mg Sodiallaccoptabiily (AR - EREOMTIET BHE ' ' S
| roadside stations 1 /| Z = B E3 > o= - ? Social and industrial analysis BRICP 7ARE DRI 55 i i 2 2§
| 0 1123 4 A @ g =3 - 2 Estimation method for traffic <Cabinet Ofice> Survey on social and ! ! = N
| ) L E (1)) g S o fatalities reduction effect industrial aspects of sophistication and ' ' " =3
L ___8 R EXX oz - ? Visualization of CO2 emissions spread of automatic driving | | ol 2o
Fo----- & 5o 23 ! ! 2 |22
o I | @ =
~ C = T ' ' < 5o
| [RE) £ TORE £ LS =0 : ; ; S BEE
<Private Sector> m 49 Ay ! ! =9
| pomvate Sector> c %5 EX (RIS, ISHERES (SIP1) ] 205 ! ' S
!_ 5 =R P HEBRRBOVFE - Ial—ar ' ' o9
——————— g T3 Ex RS B3E - BA%E . | 3F
' ~ c < Q_ <Cabinet Office, METI (SIP) > Estimation ' ' 2 g
~Tc - oo oo oo oo s T o ‘BD @ method of traffic fatalities ? Survey and ! ! P o
' [E%E)] REEBIC &2 EMEBXOFD DEFERE, = 29 development on simulation ' ' 3o
| ST, STREEBE A R o =2 . . e 8
[l <MILT> Requirement arrangement for cargo transportation by > (W) % T ' ' = g
: passenger vehicles, trials, study based on trial results / E 2 ° ' H 1 29
1 @ S | i 2
-_-:_—_-:_—_- _____ e [v] o . =/ ' ' o S
< o= [BFEZE (SIP1) | COBHHBIER | I o=
[ (=] E=mmEoEs ) o 39 HROFEFEOME ' ' CIA
ISVt oo e ol rirbuion of sl Inormetion = 5 <METI (SIP) > Evaluation method of CO2 i | 5%
__________________ I = 8 emission reduction effect . \ o ©
(AR (SIP1) ]| RS COEE \ oS , . 83
' <Cabinet Office> FOT in Okinawa, etc ) 2 ] i | 22
——————————— T 30 h | I g
_____ |'_______,_________ < = 1 1 S0
dg&;ﬂgﬁﬁ\ KT mﬁéﬂ o, o MRS - EOEES [ERES] R EOEMBAH. HHITSOWES ' ' Iz
. —. | 52
| FOH 1 M Institutional ' 2% Y Q Collaboration system of society as a <Public-Private Collaboration> Collaboration system of society as a | | 8
<M“‘>P"V“ \ M improvement ] | BELGHERES o % whole and region whole, Promotion of regional ITS H . Q=
! Colahration’ Suvey I LG | <Related Ministries> Detailed review of i 5 i i o g
examnaonon | the system, necessary system reform etc. / o2 : 1 ] : g
|ns1mmonalasnec1s | -L / » @ ' ! ' ' © 2
----- i I E : - : : “3
1 1 >S5 1 i 1 1 [0)
—_———————— = — - ' ! ' ' S
S, | [BR] Amsiien | : : : =
[PRRT, BRF (SIF'1)] <Public-Private Collaboration> ! ! ' '
REREHISES A5 L (ART) <Cabinet Office, NPA (SIP)> | Large-scale FOT 1 zﬁﬁggﬁBRT : ' ; ;
Femm—mem—me e ——SLESTSLE=SoLE TS 17|
Next-generation Urban Transportation 0 IRIERAIERISES AT LD BRT gperation started in . | , ,
System (ART: Advanced Rapit Transit) |- BEIRIE - SITLES AT LOBIR Tokyo Water Front City ' | ' ,
12 Development of the next generation public road transportation system ' ' H H
j'_?'_DeveIopment of traffic restraints ? walking suppon system 1 : : 1 i
L IR NN SN : ; ! :
A (ggg\ Exd] — <Private Sector> , . , .
BE/NL—/N—F T %1 Ef/lgE‘ﬁM?_ff VTR | TOXIRE \\: ) S RS Maintenance of dedicated parking space ! i ! !
" " 1 <METI MILT> Tests in / ' ' ' '
Automatic Valley Parking Technology Development | e cated parking spaces, eto) 1o — _ ﬁggﬂgﬁ = E E E E
- - - — — — — - — = -ll.l________l___: . " 1 1 1 1
1 1 1 1 1 1 1 1
I I | | I I | |
I I I \ \ I I I \ \
. : : : : . : : : :
1 SIP : MARPEM - 1/ N—> 3 VRFAMIRC / N—a VAlET705 5L (2014~2018%) 1 SIP : Council for Science, Technology and Innovation  Cross-ministerial Strategic Innovation Promotion Program 1 SIP: BRI - 4/ RN—> 3 VREMIEI T/ N—> a3 VAE 70455 L (2014~2018%) 1 SIP : Council for Science, Technology and Innovation Cross-ministerial Strategic Innovation Promotion Program
1 HIE - 12T SAD 5 OREIERIELE, o i REMERICEBHREATRERS &S, BRABIET NESHEEOBBE L TRE,

Examination from the institution / infrastructure side is required separately. Set as a time for effort goals the government should aim to enable marketing by private enterprises
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Remote type automatic operation system and marketization etc. of SAE level 3 or more are premised on consistency with the Convention on Road Traffic
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Road map relating to innovation promotion @: Data strategy and traffic data utilization

—SBIRETET—
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(BT — AN—2FDHHE]
[Construction of video database etc]

- ETRBEOEY VI T4
- BRT—8

- ? Sensing data of traveling video etc.
- Traffic accident data

[814F3vy -<vT]
[Dynamic Maps]

A1FIvY - v TORAIL - BEL
Deployment and improvement of
Dynamic Maps

(BB > 7S OBEL]
[Advancement of information communication infrastructure]

- EEHRBIBE AT L (BG) DEAIL

CARTTY NA—HREXABDERBIES AT L

- Deployment of 5th generation mobile
communication system (5G)

+ ? Wireless communication system
supporting connected car society

[RiBpgET — 4% - BB EEET — 2 DA - FIERA]

[Maintenance and utilization of traffic related
data and automobile related data]

- BT — R OEMRE

(FO—7158. BREHE)

- BRT—2OHEFIAICEY ik

- BOWEH AT AOBEL

- BOF—SOFMER. 4 —T L0k
- BERFEEEERE

- BITEXIE. ARZBEHEE OERE

- ? Examination of utilization of traffic data
(Probe Date, Dangerous Zones)

- ? Consideration on common use of
public and private data

- Improvemet of public information data
systems

- ? Effective utilization of government data,
examination of openness

- Vehicle related data, etc

- ? Pedestrian support, cooperation with
public transportation etc.

[TSANY— - F 205 1 1454]]
[Organization for Privacy and security issues]

—VF - T—RIRBDIREHEH DA
cEF U TAIHRB GG, HRAR. RIE

- ? Improvement of examination system
for personal data

- ? System development related to
security, research and development,
demonstration

[RR]3tFFI AR AL AT B AR DR
<Private Sector> Setting commonly available
technical goals

e || (=mmer

<Private Sector> Environment mpovenent
forevluaingrecogiton tchnogy

activities, improvement of radio use environment et¢.

securing 5G frequency, technical condition examingtion, concrete gtilization in
the transportation field etc, participation in internatipnal standardizgtion

[#BBE]axspy
DBEAFE - KEE

[RBE] X7y KH—HRKR
(I 7 RAROBIE S A T LRES
<MIAC> Study on wireless

RH—ttRfe 3 7 % Hiki

<MIAC> ? D
system for the realization of a connected G,
car society

system supporting connected car fociety

and test of Wireless commynication

, Private sector needs)

! D 4 ]
il 7 — 24— T AURM=—XEBE R FRA T — 2 S WIBRA —T L)
Traffic data openness (open sequentially from possible data based on

®-

I :

[NRIER. BRAFA T RE]RMT— 2 OER.
BR7—2OHEFAICEY 1851

<Cabinet Office, Related Ministries, Prlvate Sector>
Utilization of data owned by private

examination on common use of Dubllc and private data

[E5F #8354 (SIP1)] 70— T
HOFERROUE. SREUCRI T B HRE
<NPA, MIAC (SIP)> Study on
utilization, collection and
provision of probe information
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ETC 2.0 integratedly,

<MILT> use Various and fine-grained big data including Speed, routing, time data from

ZESH. ZMERTEOMALY
% R

information, demonstration test, promotion of diffusion

[ERT (SIP1 &8) | 2BMRH HROUE - REOBELICET B1R5] RAERR. ERITHE 4

<NPA (SIP)> Review and promotion of collection and provision of traffic regulation
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Clarification of effective data
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%N%E M!I‘QAJ?MILT> Problem solvin, 7 EOLL B ‘I
and judgment concerning data 5 <NPA, MIAC, MILT> Study on I

ﬁggﬁzg% a%r;g déstsrlabfgwm wa!\slﬁp elg | aggregation and distribution of
Congestion Control and Disaster | | effective data /
Countermeasures !

1
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BY —EAX 1 —FORRICMEF =5 IR R
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<MILT> Concerning the utilization of automobile related
information, verify the effect and conduct trial service
etc. to realize concrete service menu etc.
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New service
realization

people's movement (walking, public transportation;
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<MILT> Investigation and dissemination of utlll;an)on of information on

ervice realization
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<Public-Private Collaboration> Establishment and promotion of privacy and security system
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<Cabinet Office, Miac, METI> Research and
development for ensuring security reliability of
communication and vehicle systems, demonstratlon test,
construction / practical use of evaluation environment
(test bed) ? international standardization
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<Private Sector> Construction of incident response system by Japanese version of Auto-ISAC
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<MIAC> Comprehensive demonstration test assumifjg the basic strtegy for 5G DHtRER \

Further dissemination and advancement /
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Several available dgta are used sequentially for
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4 Measures related to both safe driving support / automatic driving system and traffic related data utilization

A1/ N—

YavECESO—- Ry TR HEBERY AT LOHAARFELERERE - RREOHE

Roadmap concerning innovation promotion ®: Research and development of automated driving system
and promotion of international standards

[FAZRA%E - RAEDHEHE]
[Promotion of R & D and demonstration]

B#ERS AT AICRBAFERE - K
R & D and demonstration on automated
driving system

HEREE(E - BEREEEERALL
AR ARDRREEER
Development and dissemination of
attention calling terminals utilizing
inter-vehicle communication and
road-to-vehicle communication

(B4 - 3 - ERREYRIERS
S —=8=2y TORIE]

[International cooperation and showing
leadership on international standards])

B, REAORE

ERRH ) — A —> v T D3E
Show international leadership

[BEREHS] BREH AR OB

<Public-Private Collaboration> Construction of public-private partnership system

[EREHS] S EAEREDHEE

<Public-Private Collaboration> Promote various type of field oeration tests

[REFERE] B EETMILRI BV B FFEFEDOHEL

<METI> Establishment of evaluation method at automated driving evaluation base

[PRRIRT. BRET (SIP1)ISIP1 I K BAIFRAR - R3E

[ (SIP) ] E2—v> 7 7 8 —IcffB
F—RREILEBHA KT

<Cabinet Office (SIP)> Guidelines by collecting
data on human factors

[ERT(SIPNIESS AT A
DEE( 2

<NPA (SIP)> Improvement of
Traffic Signal Sytems

<Cabinet Office, Related Ministries (SIP)> Development and test by SIP

(SQE(SIN)]%EF‘];ET:’&,EFE L7
AT LD - FiE

<NPA (SIP)> Development and test of
system utilizing V2| communication

(R sk s <Private Sector>

Terminals development )7

[RRE] HiBmRE

<Private Sector>
Marhet Development

: y 4

r

of emergency cars and buses

[ERT]R2EHEPER/ NN ADRERBIBEITS AT LOIEREA
<NPA> Sequential introduction of intersection priority travel system

[ERT]| LETBRERENDOA > 7 Tkl

<NPA> Infrastructure deployment at major intersections etc. throughout Japan

[E8r WBE BEFEEY BXRBL] ABERICHRD
EIFREAE - (RECOHERE

Automated driving

<NPA, MIAC, METI, MILT> Promote international standards related to

[RIRIRT (SIP1) ] EFR & DO RfE

<Cabinet Office (SIP)> Organizing international
conferences
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Trends of the world

HRCRYDOBEEEG I T MMFI1939FICZ1—TF—TJDHFT
BICGMDHEE UfcFuturamaE WS 7 Moo 3y hiish T ofe s
EDLNTVET, Futuramald B e o FICEofcFER. 205FED
1960FECADKRRZRUICBRZB D DT NSU 23> T ZDH
T, B CHllcN/cEmN EREHRZET I DERFHHNMN TR
Ufce

ZDEI19B0FIKE TEEREERICRE T SR ARSI NIZDZ
BYIDIC. BEETGIFEE T REFEDOHARIREZFERITDOF
EEUCOERMBF SRSt CRE SN CER U,

1950F KN B1990F R FEICEENEEGDOE CHDEZRT
CEITFAURLHET U, BERICHEET—JILZIER L. BETDIR
SR ZEmOE Y 777w 7 A )V CHRAMUREFIEZIT OB 0D. T
EAXSTE LEOIRTHOEZRHUEHSBEETI DD, B~
—H—=5PiRmBREEHT—J) (LCX) ZAWVcESELEBERRICLD
BOFEEFRLE AR SINTEFR U,

2000FR(ICAD E. 2004~20074F(CRAESNTEDARPA CKE
ERfEEMREERB) ZEDOORY MI—DU—R (IS RFvLV
- FP=)\UF v D) TEENEGRDERAFIZE CHIL CETHAREM
RSN feC &AL 20104F(CGoogleNBENEirEZ Nk UicC
ECHEEGROBEODNEFO>CVE, ERZBEIEUCHRHERED R
AITIEDE LTz,

R L<OEHEX—N—FCHBWVTIF. 2020FZ 1 DDY—4
v hELUT U= =BV FEGRIIER T 7ZF]FE Uc B8R - BB EE
I, EEARMERE R, BB IR R EORE LIRS AT A
DBEREFEEDTONTVDEEBIC FRICBLWCEERTIOY Y
bEUCBEEESORIRICHEITTOREI ZHELTHD. BENESRDER
FERE R ENDEREA AL CETVE T,

AFETIE, BEEIRE ORI T v RE—=JIVIFERT D7 T
T—2 3V LDOEBRADOME (FEBESLEENDDFET, BENE
EEARTTYRE—=2)VIE REMICIE ORI TV RA—hX—T 1w
RE=2IVICEDEEODNTVET, EREZDHREXDHTH
CAV(Connected Automated Vehicle)¥»CAD(Connected Auto-
mated Driving) DL OIHFKRIFZEDIMANZLREESNELDITIEOT
TCVET,

The first automatic driving concept in the world is said to be the first
attraction named Futurama where GM exhibited in the World Expo in New
York in 1939. Futurama is an attraction that sees the exhibition that imitated
the future around 20 years later, 20 years later, while sitting on a moving
chair, in which the wirelessly controlled vehicle traveling on the expressway
was drawn It was.

Since then, in the 1950s research on automatic driving started in the United
States, automatic driving has been developed in various areas as it is
expected to be utilized as a method to solve social problems such as safety,
security, environment, etc. It was.

From the 1950s to the 1990s it was a period focused mainly on showing that
automatic operation is possible. Those that embed a guide cable in a road,
detect the alternating magnetic field generated by the pickup coil of the
vehicle and perform steering control, those that autonomously travel while
detecting a three-dimensional object on the road with a TV camera, a
magnetic marker train and a leaky coaxial cable Various methods such as
those based on advanced road-vehicle cooperation using LCX have been
developed.

In the 2000s, the possibility that automatic operation can be handled in
various situations in the race of the robot car (Grand Challenge - Urban
Challenge) sponsored by DARPA (US Defense Advanced Research Projects
Agency) held from 2004 to 2007 In addition to being done, in 2010 Google
announced automatic driving vehicles, the interest in automatic driving
increased, and research and development aimed at practical use became
active.

Currently, many automobile manufacturers, etc. target 2020 as one target,
compete for commercialization of advanced driving support systems such as
vehicle speed / inter-vehicle distance control, lane keeping control, parking
assist steering control, etc. using radar or image processing technology In
addition to the fact that each country is also promoting activities for the
realization of automatic driving as a national project, efforts to gradually put
into practical use of automatic operation are getting full-fledged.

In recent years, there are many similarities in technology and applications
that utilize automatic operation and connected vehicles, and both have close
relationship. Automated driving and connected vehicles are said to
eventually become connected automated vehicles. Among the
announcements of international conferences, there are many opportunities
to use expressions like CAV (Connected Automated Vehicle) and CAD
(Connected Automated Driving).

Connected and Automated Vehicles
(@ ¢ )

Op“.m“m?:"l:mh other vehicies Q‘"J)

using internal sensors

Connected Vehicle

EE— ()

and infrastructure

@ @f"b ")
G )

—"

Connected Automated Vehicle

Leverages autonomous and connected
vehicle capabilities

BEhEdE %77y RE— VL ORER
H# USDOT (Source USDOT)
Figure  Relationship diagram between automatic operation and connected vehicle
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2. US trends

QITS¥BEHZR TS

KEREABAFICHBWNWCITSBERZ#ET 1 EIFUSDOT (EFHHE
&) BMEOTHD. 2014F128(CHK U [ITSHEBRIAR TS
2015~2019] Tl&. OxIT v RE—I/LDRMAEEEEIiTDOHEE
ZITSTOI S LDBFEEEDFLEMEDIFTCVET, BENEiIRE ]
ROT Y RE=D)UEERTDEIMPT TUT—2 3V (CE<DHEBR
S OIEFBEELSEEDHDFR T, USDOTICBWVWCHEE)EERE T
ROTvRE=D)VIFLATUCRFEZESD. &IENICEIRT TV A
—IA=FT 1y RE=D)LZZBEEITELTVE T,

STRATEGIC PLAN

(4]

o

ITS Strategic Plan2015-2019
H# USDOT (Source USDOT)
Figure ITS Strategic Plan2015-2019

®@Connected Vehicle Pilot Deployment Program

CV Pilotl&. Safety PilotDsRZEN—R & UIcRHENDERRICH
e/ /Oy hJOYyzINCY, Za—3d—IMNZa—3d—om. 70
SN ). DAZ = I MOMNEESREEBOS R CEREIN
5. ZHIFOFEICEDE, BB, 475, HITEE COHEEEEICK
STHKDNELZETREICPTUVWVLSBDERIRZEHIE I fotd. MBS
fitr- 77 7UT— 3V DRFEPAND— 3B SN, EHRICE
HI DIcHDBEMOIERR. #if1. flE. DX NEEORERHEART
EFENMRIFSNF T,

(D ITS Strategic Research Plan

USDOT (Federal Department of Transportation) is responsible for promoting ITS
policy in the US federal government, and the "ITS Strategic Research Plan 2015
-2019" announced in December 2014 promotes the development of connected
vehicles and the promotion of automation technology It is positioned as the
center of priority of the ITS program. There are many similarities in technology
and applications that utilize automatic operation and connected vehicles, and
the two have close links. Even at USDOT, automatic operation and connected
vehicle will be developed in parallel, and ultimately aimed at a connected
automated vehicle.

CONNECTED
VEHICLES

EMERGING
CAPABILITIES

ITS Strategic Plan2015-2019 T/R&N7=6 DDT AT FLh7 T —
H# USDOT (Source USDOT)
Figure  Six program categories in ITS Strategic Plan 2015-2019

(2Connected Vehicle Pilot Deployment Program

CV Pilot is a pilot project for the real world social development based on the
results of Safety Pilot. New York State New York, Florida Tampa City, Wyoming
State Interstate Highway 80. In accordance with the characteristics of each
region,

in order to realize smarter, safer and more environmentally friendly traffic by
mutual communication between vehicles, infrastructure, and pedestrians, the
development and operation of necessary technologies and applications are
established and deployed in a real world Confirmation of the benefits for,
confirmation of techniques such as technology, institution, cost aspect and
solution method etc. are verified.

Connected Vehicle Pilot Locations

-

‘New York,
NY

Tampa, FL

CV PiLOT PROGRAM GOALS

Resolve Deployment Issues

Infrastructure il Financial

Connected Vehicle Pilot Deployment Ehgi5
HE USDOT (Source USDOT)
Figure  Connected Vehicle Pilot Deployment Locations

Connected Vehicle Pilot Deployment Goals
H# USDOT (Source USDOT)
Figure  Connected Vehicle Pilot Deployment Goals
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EXMDERD $8d>

Efforts by Europe

MHorizon2020

Horizon2020l&. EURRADIRRTOTSLTHD. HRTHRK

DRNEEHEIEDTIDTT, 2014F~2020F(CHNFTEMEN. 79
BEI1-O0D0FEDSEEXBERICIFHEEI000I—-ONEIDHT
S5NTVET, AT7OI T MDEEZEIE [Transport Research
program] Tl&. BEREERBEMmODEHENDEHEAZ T R—~UE

Horizon 2020 is the largest EU research program, one of the largest public
funds supply in the world. It is currently being implemented from 2014 to
2020, and of the 7.9 billion euro budget, about 630 million euros are
allocated to transportation. Important items of this project "Transport
Research program" will focus on demonstration experiments with
complicated traffic conditions, supporting short-term introduction of
automatically driven vehicles into urban areas. Between 2017 and 2018,

MIESOBIOR CORARBRICERZHTE T, 2017F~2018%(C
MWIT. BEESRR ORI T v RE—)VICET HRIRRRII R DT

SNTVET,

# Horizon2020 2016-2017 7—v&FH
H# EU (Source EU)
Table Horizon 2020 Theme and budget 2016-2017

large-scale demonstration experiments on automatic operation and
connected vehicles are scheduled.

, Budget
) ) Action
Topic Title me€
Type
2016 | 2017
ART-02 | Automation pilots for passenger cars IA -
Safety and end-user acceptance aspects 48ME
ART-04 | of road automation in the transition RIA -
period
Road infrastructure to support the
transition to automation and the
ART-05 RIA 13M€| -
coexistence of conventional and
automated vehicles on the same network
Coordination of activities in support
ART-06 CSA 3M€ -
of road automation
ICT infrastructure to enable the
ART-01 | transition towards road transport IA -
automation
Multi-Brand platooning in real traffic 50M€
ART-03 . IA -
conditions
Full-scale demonstration of urban road
ART-07 _ IA -
transport automation

CSA = Coordination and Support Action
IA = Innovation Action

RIA = Research and Innovation Action

KRR EBRD A A—
HE# EU (Source EU)
Figure large-scale demonstration image

Q@EUMBER COELDHRFBOEE

TLRATIVILES

2016&4%145[2‘5‘/9" 7A7\T)IJ9A'CF#?D\TUZ$E SD

BEERT EUMRBRE28HE DB REN B ENEG R iTDR

%t%ﬁﬁft%iﬁ@'é [PLATIVILEE] [CERUE U,

EUSEIL. BEEGEINRO ORI T Y RA—DE30BDLZ £ PR
K[ LSRR, AN RENHRZH5THDTHDHED
SREHA U, RSP A/NN— /3/%1»%@“h®(d3&ﬁb‘ﬂ7l ZEZya)
BEBECHH— BEZBRAICBYATAEY—EAOEEEAM
ZEHaicH. MBEBNROEULANILTCOER DA UNE ChdE
LWosEcarLER LI,

(2 Further cooperation move among EU member countries

- The Amsterdam Declaration

At the informal EU Transport Council held in Amsterdam, the Netherlands on
April 14, 2016, the Minister of Transportation of 28 EU Member States signed
the "Amsterdam Declaration” to support the development and
commercialization of automatic driving technology.

EU countries share the recognition that automated driving vehicles and
connected cars improve the safety and efficiency of traffic, bring about social,
economic and environmental benefits, and to promote creativity and innovation
While open competition is important, we have agreed on the recognition that
further coordination between Member States and the EU level is necessary to
enhance interoperability of cross-border transportation systems and services.

lane guidance

}——’

headway advice

-—3 Automated

full automation

static |-t
&
2 [ |
B Y
3 N
Declaration of =1 Hs )
TR o = speed advice
=
= 0
. ]
Cooperation in the £ \
field of connected
and automated
driving = = = Connected
©
c 2
(e} A
o v
55 partial
< automation
driver
assistence

high automation

conditional
automation

TLAXTIWELEE TREN-BENEEGE IRV T v FE—= VL ORSER
HE# EU (Source EU)
Figure Relationship between automatic operation and connected vehicle indicated in the Amsterdam Declaration

- C-Roads Platform
FEEE1OBECIFEUNMBRESHE (A—A KU N)VF— Fx . 7

SURRAY FTUH. RAONZT, HE, SEMOEUINBENDS
MZEEd) & IRITY R BRITS. BEnEERICEIH—ED IO
I hCHBHC-Roads Platformzizs EIFEUJc, C-Roads
Platform7Zz@&U. ECEEESEFEEMH L. —0Ov/\RHETC-ITS
DEMEBZITD. BiRlG. BEMAECERZEBATCEIREDSH D
BRITST—EZADBAZBIE T EEINTVET,

- C-Roads Platform

Last October EC introduced a series of EU member countries (Austria, Belgium,
Czech Republic, France, Germany, the Netherlands, Slovenia, the UK to promote
participation in other EU member countries) and connected series, collaborative
ITS, automatic operation The project of C - Roads Platform was launched.
Through the C-Roads Platform, EC and road operators work together to develop
C-ITS throughout Europe. The goal is to aim for road users to introduce
compatible cooperative ITS services across national borders.

g H-E-“

. w04

[ External Relations

|
C

Steering Committee

Supporting

. EC and INEA
ecretary

3 a Decisions for
roposals

Recommendations Interoperabiiy
Working Groups Pilots

C-Roads Platform ShlE&#ERE
H#  C-Roads (Source C-Roads)

Figure
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Toward realization of smart city
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(» Background

More than 70% of the world population lives in the cities, these days. Due to
the population concentration, various issues (road congestion due to
increased number of automobiles, environmental pollution due to exhaust
gas by the increase of distribution trucks, environmental obstacles on
effective utilization of urban space due to personal vehicle ownership
(parking lot and road spaces), driver shortage due to aging society,
deterioration of road infrastructure due to overloaded heavy vehicles, lack of
provision of information on the use of public transportation facilities,
inconvenience of using multimodal mobility means) are recognized as urgent
tasks to be tackled. Meanwhile, in areas where depopulation is caused by
population concentration in cities, aging is remarkable, public transportation
has been abolished, lack of mobility means has occurred and living hinders.

(2 Efforts to realize smart city

In order to solve the these city issues, European Commission began
identifying the Urban ITS standards, and in the United States, the Smart City
Pilot Project, the movement to resolve these urban problems by utilizing ITS
technology has been initiated, and Columbus city of Ohio state was selected
as a project execution site.

() Core Elements

The core architectural elements, of Smart City and Urban ITS, are probe data
(also referred to as sensor data), connected vehicles, and automated driving.
In addition, the introduction of connected vehicles into real world creates
another important issues to be dealt with. Those issues are privacy
protection, security / policy enforcement, big data collection processing
management.

CONNECTED CONNECTED SUSTAINABLE
VISION ACCESS TO JOBS » SMART LOGISTICS

ENABLING TECHNOLOGIES
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ZAX— T AALNID LG
H#  USDOT (Source USDOT)
Figure  Overall view of Smart City Columbus
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(#® What Smart City can provide

In terms of effective utilization of urban space, it is possible to drastically reduce
parking lots of urban areas (redistribution of road space) by introducing
connected cars and automated driving, automated shared mobility such as Uber
and MaaS, mobility as a Service. By expanding the use of such new motilities,
it is said that road space can be minimized (efficient space use), traffic
congestion is resolved, those spaces can be provided for urban activities
increasing living environment of the sustainable city life. And, by enforcing to
stop overloading heavy vehicles, the environment around the road is to be
cleaner. Meanwhile, even in depopulated areas, automated driving such as
automatic driving taxis and introduction of labor-saving shared mobility become
possible, which also has the effect of improving the mobility of elderly people.

(® Recognizing issues

To realize smart city, recognition of various problems is necessary. Examples
are:

- Mutual collaboration and cooperation between IS0 / TC 22 of automobile and
IS0/ TC 204 of ITS

- Harmonization and cooperation of de Jure standards like ISO and industry
standard de facto standards

- Accurate recognition of the significance of international standardization (such
as reducing development and implementation costs)

- Recognizing the precise meaning of trilateral harmonization activities between
Japan, the US, European Commission

(® Necessity of common platform

One of the harmonization activities between European Commission and the US,
by the Task Force Group HTG7 which is currently active, is a creation of
versatile platform that can be the foundation common platform for automated
driving and this effort has to be done before C-ITS (cooperative ITS) service
deployment to the market. The work includes exploring existing standards,
create architectures, analyze gaps, and find additionally required standards.
This result can also be utilized at the time of automated driving deployment.
And, it is recognized that the service application identification number
managements are needed to prevent confusion at the day one service of C-ITS
before C-ITS service providers and applications increases. There are continuous
discussion on issues such as registration system of the identification number
and the policy establishing the mechanism.

@ Public-Private Partnership

One of the reasons why Columbus, Ohio, USA was elected as Smart City is they
have well prepared for public-private partnership. It is also expected that it can
be executed in a scalable manner and speedy implementation.

Privacy and cyber security
The threat increases with continuous connection like a connected vehicles. It
may be better to become a connected vehicle only when necessary.

(9 Realization of automated driving level 4

Automatic driving which is currently at level 1 or 2 is said to evolve to level 3 or
level 4 or 5, which is a fully automated driving in the near future. For the
automobile industry, level 3 is said to be realized extremely difficult to realize
and they will advance to level 4 or 5 skipping a level3.

Law and regulation preparation

With level 3 automated driving, it becomes very complicated to determine the
responsible decomposition point of human and machine. There is a fear that
current legal regulations and laws cannot deal with it, and it is also necessary
to develop laws and ordinances corresponding to anticipated situations. When
accidents occur at Levels 4 and 5, there will be issues, who is responsible, why
is the cause, insufficient machine, design defect, etc. why the accident
occurred, whether it is a person, an inspection organization, or a component
defect. It may be a solution that drive recorder is on boarded like a plane to
identifying the cause.
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Collaboration between Japan, the US and EU
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The three regions, namely Japan, the US, and Europe have shared
information on ITS activities for many years. The Road Bureau of the Ministry
of Land, Infrastructure, Transport and Tourism (MLIT) serves as the center of
this activity, and in October 2010, RITA of the USDOT (Research Innovation
Technology Agency, now OST-R (Assistant Secretary Office for Research and
Technology)) and 2011 In June, the European Commission DG INFSO
(Directorate General of Information Society and Media, currently
DG-CONNECT  (Communication Network Content and Technology
Directorate)) has exchanged memorandum of understanding in the field of
ITS. The contents of the said MOU are:

- [dentification of cooperative and collaborative research fields based on
counterparty's efforts

- Research and development underway, field trials, benefit assessment,
information on research outcomes Sharing information

- Promotion and promotion of exchange to stakeholders (industry,
standardized organizations, etc.)

- Support for global, open collaborative system standard formulation
activities

[BKFR=4R] EU,US,Japan trilateral activities
AT TP UVTTI—T &5 *Steering group meeting

- HEREWG *Cooperative research and
development working group
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ITS COOPERATION

))

(FeSE)!
RS RO T A=A
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Figure Collaboration between Japan,

(MHarmonization Task Groups 7 (HTG7)

HTG7Tl3. IXTDBAITS (BFEesnz=Z0) ZWRIC. HBIC
LRI DHEIC. WRF TUT— 3 V(T DI NTORIFAZHEIRIED
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the US and Europe

(D Harmonization Task Groups 7 (HTG 7)

In the HTG 7, for all cooperative ITS (including automated driving), before
creating the market spread, HTG7 does prepare DBs of all existing standards
related to the target application, perform current status analysis (Gap
Analysis) HTG7 is preparing standardization proposals for universal
standards including hardware in the center. In areas where there is no
standard, the Standards Development Organization (SDO) is in the position to
prepare standards.
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Figure HTG7
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architecture

(2 Japan, the U.S. and Europe trilateral automated driving working group
According to the ITS field cooperation MOU agreement signed by bilaterally
between Japan , US and EU, the trilateral automated driving working group
meeting has been held three times a year at each region since fiscal year
2012.

Exchange of up-to-date information on research programs and policies in each
region, identification of cooperative fields for international development and
development, and consideration of countermeasures policy.

12016 £11 H
Figure  Held in Tokyo, November 2016
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1. BFOHID Y

Initiatives in Japan

BHATIE1960FARIH(CHMEMATIR R (RERRIMEE
it5erT) CTHABT —JIVICKDEEEZ DR IR N TONIZDZE)D
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The initial automated operation research in Japan was conducted by
Mechanical Engineering Laboratory (National Institute of Advanced Industrial
Science and Technology) in the 1960s, and other effort by Ministry of
International Trade and Industry (Ministry of Economy, Trade and Industry),
Ministry of Construction (Ministry of Land infrastructure Transport and
Tourism) and other agencies.

1996 F HAFIO LEMAEEEIC S (T2 BENEEHETT
H#t  ITSHANDBOOK2000~2001
(Source  ITSHANDBOOK2000~2001)
Figure Automated vehicle operation test in 1996 along
Joshin-etsu Expressway sections ( before service)
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EEZEID DD, HRATFRADITODNCNE T, BF. BUCSIP-adus
Workshoph\BaES N, F4EBEZIBLTETCVE T,

2016F1RAICF. WBEFEALIEmAERL. EHEMWIEHORNE
T. BREW TR EEDBEEDEVEENEL/ (AZ B CTETSE
BFU,

2017F9AL BIFELIREEDTEL TS, [HILEtEICST
DEDEREZWREUCEEETY—ER] [CHWC BFEimzEA
UIeEYRRETIVDEIEBRDBIAS NTTVE T,

Rabot
Shuttle

2017 FHMHAREEARTEAECH 2 BENESR/ N XET
Hi ELEE
Figure automatic driving bus in Tochigi city
Source: MLIT

2013 fF IR X — ITSHEFEICLBZRE NS v VDBENES - BIIETER

HE# NEDO (Source NEDO)
Figure Automated heavy-duty truck operation/ platoon tests of Energy ITS Project 2013

In May 2014, through the Strategic Innovation Promotion Program, related
ministry or agencies commenced its full-fledged activities for automated
operation systems cross-sectionally and is moving its coordinated activities
ahead. Every autumn, the SIP-adus Workshop is held and the attention is
increasing year by year.

In November 2016, the Cabinet Office and Semboku City led the public road
of Senboku City, Akita Prefecture, without the driver's seat, which was the
first in Japan, to run on public roads.

At February 2017 Ministry of Land, Infrastructure, Transport and Tourism
(MLIT) 's automated driving service based on the road stations in the hilly and
mountainous area ", a demonstration experiment of the business model
utilizing automatic driving is started.

2016 £ SIP-adus Workshop BRf&IR R
Figure 2016 SIP-adus Workshop
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Large scale demonstration

November 15, 2016, the Cabinet Office issued a press release on the outline of
a large-scale demonstration experiment in the SIP automatic traveling system.
In the 3rd SIP-adus Workshop 2016 held from November 15th to November
17th, a presentation on the outline of the experiment was given to overseas
participants. The purpose of this experiment is not only to domestic companies
but also to overseas companies to promote international collaboration, further
promotion of collaborative cooperation between industry and academia.
Experimental contents are planned for dynamic map, human machine interface
(HMI), information security, pedestrian accident reduction, next-generation
urban traffic, the experiment period is scheduled for around September Heisei
era - March,

Experimental places are car exclusive roads (capital high, Tomei / Shinto-no-ni
expressway, part of Joban expressway), general roads (around the Tokyo
coastal area), test courses ((one good) Japan Automobile Research Institute
(JARI) Urban area test course *¢) etc are scheduled.

Automatic operation bus demonstration experiment in Okinawa Prefecture

NERT &, B/ RX—2 3 Vah&a 705, BB AT
(SIP-adus) [CBVLWTCEEmE PEVTFIAELNEDREBHNEICED

THRLPI L, FIfcE R/ RV R T LADRIBZBIEY [T
BV AT L] DREFEICDOVTC, RREPEREFRGESEEUEREA
TEFRUC, EH28F12BICAREMNIERIY AT ADHEREDIIE.
A ERDIRED . Fai29EIB LD BRI CRIISRERZRIIA
THTERKRLFUlc, AERZBUC, FRS2FDRRA U/ EY
2-\SUVEYZICAIT THRETROHFTICHERNTE/ N (B~ R
) NOEA(CAIF, HEFIM DB PEGREDEEICLDEHEE
EHEELCLE D,

ER29FEIBICIF. MO [bIFY VTV E—F] DELEIET
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™
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The Cabinet Office is a "Next Generation Urban Transportation System" aiming
to realize a new public bus system that is easy to use for traffic restraints such
as elderly people and wheelchair users in the strategic innovation creation
program automatic operation system (SIP-adus) In cooperation with Tokyo
Metropolitan Government and affiliated companies, we have been working on
the development of this project. In December, the Cabinet Office announced
that it will start demonstration experiments in Okinawa Prefecture from March
2007 to accelerate social implementation of the system and promote regional
development. Through this experiment, in order to introduce the new public bus
(city center - coastal area) under consideration towards the Tokyo Olympic and
Paralympic Games in 2002, we will promote efforts such as consideration of
necessary technologies and cooperation among stakeholders To go.

In March 2007, it was carried out on the road around "Azama Sunsen Beach" in
Nanjo City. The video taken during the demonstration experiment and the
introduction video of the demonstration experiment are uploaded to the
SIP-adus home page. (Http://www.sip-adus.jp/evt/okinawa-trial/) Also, we are
looking for a general monitor from June 25 to July 8, and between the Ishigaki
airport and the departing terminal (Figure 2 -1), we carried out a demonstration
experiment to operate the automatic operation bus periodically.
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Figure  Large scale demonstration locations
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Figure  Automatic operation bus demonstration location in Ishigaki Island Okinawa Prefecture
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Strategic and innovative R&D program

SIP-adus

SIP-adus
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SIP-adus:  Cross-ministerial ~ Strategic  Innovation  Promotion
Program-Innovation of Automated Driving for Universal Services

BiF - HOREs

The Council for Scientific, Technology and Innovation (CSTI) aggressively takes a
leadership role in cross-sectional management to overcome existing ministerial
framework or barriers. In order to put the scientific technology and innovation in the
real world, the Strategic Innovation Promotion Program (SIP) began full-fledged
national efforts in May 2014. The SIP has set 10 critically important challenges for
Japan to overcome. SIP-adus (Cross-Ministerial Strategic Innovation Program-
Innovation of Automated Driving for Universal Services) is aiming to address one of
the 10 challenges: revitalize the Japanese economy.

Target and Exit Strategy
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SIP-adus aims to realize an innovative regional transportation system, to provide ease
of mobility for all citizens, by coordinating and cooperating with worldwide R&D
efforts. The following three exit strategies have been created:

1. Achieve the national target for traffic accident reduction
Establish the basic technology and institutional framework to carry out the trilater-
al measures, consisting of vehicle, human and infrastructure, in order to reduce
traffic accidents.

2. Realize the automated operation system and widespread use
The forecast information derived from ITS puts the partially automated operation
system (level 2) into the market in 2017, leading to level 3 of conditional automa-
tion in former half of the 2020s. Still further, the fully automated operation (level 4)
is projected to be in the market in latter half of the 2020s. At this stage, emerging
industries beyond the existing industrial framework are created.

3. Realize the next-generation transit system
Develop the next generation transit system to meet the needs in anticipated
growth and aging population in Tokyo, putting the Tokyo Olympic and Paralympic
Games in 2020 as a milestone. This provides a basis for export business package,
including infrastructure and transport management.

R&D theme
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With collateral simultaneous progress being made in autonomous automated
systems in the competitive automotive industry market, SIP-adus forges ahead
with the basic technology R&D and institutional coordination (cooperative
operation system), in which partnerships with private industries are essential
requirements to achieving system realization.

[ 1] Develop and verify automated operation system
Develop technology to upgrade sensing capacity, forecast information
generation with ITS and map information, and further verify

[I] Develop basic technology for accident and congestion reduction
Conduct developments for a micro/macro data analysis and simulation,
national database construction, and a traffic fatality estimation method
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[1]1 BEETIATLDRIF - #REE [ 1] Development and verification of automated operation system

[II] Promote international cooperation
Establish open R&D environment to create the rationale for automated
operation system, and further to promote international
standardizations, as well as promoting social acceptance (international
conference and community/media discussion) and organize an
international export package mechanism

[IV] Develop the next-generation urban transport
Advance regional management to transform the existing transport
environment and human transport behaviors suited for upcoming
next-generation transport systems, and also to prepare better
accessibility (including the traffic vulnerable) toward widespread use.

(] EFEHEDESE

[I] Promote international cooperation
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Classification of SIP-abus research and development theme
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The organized Promotion Committee consists of the Working Groups, each responsi-

for international coordination and a future system realization. Each WG is devoted

to the follow-ups and reviews.
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Overview

+ National Institute for Land and Infrastructure Management carries out the R&D
project for the next-generation ITS cooperative system through partnerships during
the period from April 2015 to March 2017

+ Cooperative ITS allows various ITS applications to be realized through coordination,
cooperation and complement among vehicles infrastructure and sensors

Target

The aim of the project —a collaboration between road administrator, automotive
manufacturers and electric companies— is to minimize maintenance costs through
efficient road infrastructure management/control as well to enable future automated
vehicles to be operated safely and comfortably

R&D

The following three are addressed to establish technical specifications

1. Through the use of a vehicle’s own data and sensor information, efficient and lower
cost road management/control is achieved

2. assistance for vehicle operations by providing anticipated information

3. By establishing an information sharing platform, highly efficient road management/control
with reduced cost and effective vehicle operation assistance is realized

BEGOSY I F—L R&D targeted platform for information sharin

Eai vehicle

BEEERTIZEFR  information for automated vehicle operational assistance
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the status of the road surface or operational conditions

'I%iﬁ,itﬁjﬁ w NT #—L\ Information sharing platform |

- - , ‘

BEEDINE - I85> —4 data gathered/provided by vehicle
- J0-7 -REBR -BE-ETRES

probe occurring events road surface operation conditions and others

B AR

traffic restriction info

+ B

) road traffic police

EIREEE

road administrator

EIREEEDRFE T —% data owned by road administrator
ERTO—7 - THERXEER - BTREER F

Road probe road work info traffic restriction info

RO (FEE - A - FBH) BE - Ry IR

congestion  (occurrence, extension, dissipation)

snow accumulation accident

EREEE

road surface damages

BB ETHEIR

the status of road works
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II Autopilot and infrastructure-to-vehicle cooperation system
High Precision Map
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DEBEEDTVFT,
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Advan igital r

ITS second stage aims to achieve a safe, secure and environmentally- friendly vehicle
lifestyle. With this aim in mind, the next generation driving assistance service by in-car
navigation, or vehicle control systems has been co-proposed by the National Institute
of Land and Management and ITS Japan. Japan Digital Road Map Association.
Responding to the proposal in 2007, the ‘advanced digital road map data study
meeting’ was organized to explore the needs for next generation services. As a result
of this, a new set of standards was developed, referred to as ‘DRM Standard Format
21’ for advanced digital road map. The set of standards is expected to facilitate the
realization of the next generation digital road maps. A pilot project was set up in 2008
to promote of the advanced digital road maps.

Positioning precision

Advanced digital road maps (hereinafter referred to as ‘advanced DRM’) enable the
system coordinates to depict data in units of 0.0001 second (a depiction in a unit of
‘mm’ is possible). The advanced DRM using a base map with a scale of 1 to 500 or 1
to 1000 (a tolerance of 25cm to 70cm) limits the overall tolerance within a unit of
meter. Due consideration is given to any gaps existing between drawing an advanced
DRM and the real subject site. Careful site inspection is carried out to fill in the gaps.
Additionally, a service vehicle for site measuring collects data to provide inputs to the
advanced DRM map drawing.

Development status
Advanced DRM uses the basic map information to create its basic map. The following
illustrates its processes in the pilot project.

Intersection in urban area (about 300m prior to or after an intersection)

+ Subject: compound intersection of 500 sites in Tokyo and other 18 cities designated
by ordinance (Saitama, Chiba, Yokohama, Nagoya, Osaka, Fukuoka, Sapporo, Sendai,
Kawasaki, Niigata, Shizuoka, Hamamatsu, Kyoto, Sakai, Okayama, Hiroshima,
Kitakyushu)

 Work: intersection data gathering and compilation, regarding traffic control, road
configuration attributes

J’Eﬁgﬁiﬂ’.ﬁiﬁt ¥ (EfSHRERKLD)

BEERBNERCE. BETHCTHVDZEET —5D55. EEPHTENDEEY —ERZXIRT D L THELLHHA
I_&EU)I—_‘UT SEFEER)THD. NERERMNBHRRHAHRE () | ([TFERL. 1/500~1/1,000D#ER TR ENT
WET, CISEDY AT AICBIFERBROLBERT -5 U CERET —FELERGDODECHATHZENTEFT,

What is ‘basic road map information’? (source: NILIM)

The'basic road map information’, which complies with‘basic road map information product specifications’ (draft) and is required to
realize various services to vehicles and pedestrians, expresses the information with higher degree of commonality (shared road
infrastructure) in the road administrative special data. This information is created with scale range between 1 to 500 and 1 to 1000.
The common infrastructure of the system with extended scale-down can be superimposed on a wide variety of data to create such
system as geographic information system (GIS).

EERER g aEEEES
aEdministration/ buildin Vef}'é'gﬁ%gé;%%ga)rea

control boundary bicycle parking area

i
HIEED
: L §;d‘7vva1+\ - / 1
— B b
pedestrian overpass = Bl LRt i
PETL ey EHEER XES hTaJIJt:I{;VEe measuring point crosswalk ~ EHiEH A Mo
road centerline roadway section division
\ A — o o —oB
\_~ island island

Jick::2 BHERES
: intersection
distance mark .

crosswalk

XER

13l : section division
bridge pier

SIiER

sidewalk

(http://www.nilim.go.jp/lab/gbg/road _gis_trial.htm)
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f Advanced Digital Road M

REERE
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OERFENE  ERFLIRRY NI B LU EEBEREIES

Expressway
+ Subject: Tomei and Meishin Expressways
« Work: networking along road alignment and road configuration attributes

2012FENB3NFTNAVI de HANSHIN!IIZOY T o ~
PREIRENTHED. 2012FEDOREKRTIE. EERXEIDY
) ZRAWVC ERZHEBEPMOBREHRZRELI U,

2013FENSEEDRMZER U CEEDETERZH A
L. ERAIBERZRTEIORBDRBLE L. E@OL—V
F-EVIEMPI v OFZERITIERMEICIOTHE
DRMICYYFV I T HFEZBRELTCVE T,

The project of NAVI de HANSHIN !!, it had started for three years from FY 2012. In the
experiment of FY 2012, we provided information on frequent accident locations using
the "road section ID method".

From FY 2013, an experiment was conducted to identify traveling lanes of own vehicle
using advanced DRM and to provide lane-specific information.

We assumed a method to match advanced DRM by autonomous navigation using
vehicle lane keying technology and gyroscope etc.

Tomel Melshln Expressway
- SERGRETIECAD T — 2 2 SEARH/UIRT — 2 (x,y) FERL (520m)
drawing CAD data

- #BERLNJL:1/500~1/1000

«scale level: 1/500 — 1/1000

‘&S HREES (D-GPS)

+height is separately developed

BHEBDERE

@E YR £EDRM-DB (BARERECMERD89km)

OEHEANT EICEBDEST—F (/—RNEBHRAICETZ
B1i)

CADF— 2 DB LR 5 /7 Z radius
B OREER ‘

- create traffic lane (520m) center line data (x,y) using complete design JELEEENCIIEIRENIIIE
using road center line in CAD data

S/ PRS- R &

B
place node for
merge/demerge

HIFFIR R hT—7
ER R

(MR, 70v1K)
ZS. VJIER &

road alignment network

land height, sag info and
others

ERT—4

background data

2RAy A REEBLI Xy T 1 TERR
control using 1/8 mesh (lateral/longitudinal)
of the second mesh

OQutskirts road

Subject: ERM-DB across the nation (basic road and alley extending to 890,000km)
Work: data on road elevation above sea level (elevation is with respect to node and
configuration point)

NAVIde HANSHINIIZOY £ hCIE. EfSbT EEEHT) .
Bhs. 8ETIYYIVEBRBRIRNR. RS FEIAL BV

Uil CcVE .

27y 71 ERREIDAX AV AEBRRERORRE R R L
FIRM LR (2012FF ICER)

Step 1: verify realization possibility through tests on info provision with road
section ID method (conducted in FY 2012)

X7y T2  EIRBHTASES - a L EBENAL TETE
IROLE ’&*&Hﬂ L. EMZREMAOFH T, EREIOHEY LEE®
EEHRE. UBEREETIDIRIANCOARETIH—EX
Step 2: Navigation capable of identifying ego vehicle operation lane provides the
vehicle driver with an appropriate warning, prior to the accident-prone sections
along the lane

27y 73 IHBTET—EN—Z D S5ERSRMAD L EEMRH
REFUOH L, ZOMAET 2ERLANIORRAZET OV —EX
B SHNBE ISR, SN EEBML. £/, EHS
RROFA T IHEEMREERERMT I —EX

Step 3: Data on accident prone or hazardous spots is extracted from the database
to provide route guidance information to evade those spots. When deviating from
the guided routes, a driver is made aware through a notice, and prior to an
accident-prone section, a warning is provided.

In the project of NAVI de H ANSHIN !!, NILIM, Hanshin Expressway, JDRMA, Honda,
Navitime and Zenrin were participating.

FEHXPrERIC L > TEIET S
Varies with time and day of week

CDEEMSEMRATT
Collision-prone section
CDEEMSEMEATT
Collision-prone section
ahead

EHARB DT BARIE

%kaé'
Alert on each lane S ISIOn.RIONS

{ Colllsmn prone
section

HIREAT DR IRETE &l
Route plan and guide on each lane

SEDRMZER U —E XA X—3) Advanced DRM service (conceptual image)
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II Autopilot and

infrastructure-to-vehicle cooperation system

Application example of automated driving

Automated driving service in hilly and mountain areas
Overview of fiscal year 2017 filed test

thiIRGitR C BT B EEEGEY—E X
201 7FERIIRR BE

Ministry of Land, Infrastructure, Transport and Tourism (MLIT) is planning to deploy
field tests for the people in the hilly and mountain areas where aging progresses.
Test will start September 2017.

Automatic operation centering on regional bases such as "Road station" to
ensure flow and logistics.

EIEEE. St ETIDRILBMEICSITDA
- RDOERDICD. BORR ] M ONRZE#RET
DEMEGZT—EADEAZBELCVE T, 2017498
BERFEBUCVET,

PSESHIES Y|

LI b

Hilly and mountain areas

EDER 15ERIBHEHERR
Roadside Station EEEGELEHEY ZR—DLS

(rest areas) Installation of automatic driving vehicle control center

AY—NT7 % FTDH
HUOHEL AT L

Call system with smartphone etc.

AF— 3 Y DEfE
Maintenance of automatic
driving station

EREERG 2
Recognition of
electromagnetic induction line

[B&EEHRE D]
BEER A7 L. FIZISBEICHERT HMRERHT HHF N N AT
LEFEEMADZEICKY. BYOBOARILEHMOERICE T 2REMEZHEE

"Example of road-vehicle cooperation"

By adding an optical guidance system that recognizes broken lines laid on the road
surface, for example, in the automatic driving system, strengthening the safety of roads
with bad linear mountains

BEXE#

()

Cargo loading

i D&M
(B - B <IZORES)

Activate the region

HED B DRELR
(BY - &mfe. ARV —EXEH)
Securing the Foot of Life

MR DR
(CEME - REVMOEHTE)

Securing logistics

2017 2018~2019 2020~2025

-k BEEER
ESTIESIEN S
KA

New automated driving

eSS ESXXETIV

Demonstration experiment Business model

HhigidE E R NEAY

Region designated type Public proposing type

FEICHAMTHORREE DR P 2 (2 FILETVRXXEF IO
EHERIRE 4 Ml (S5ERT) BT i

Regions in which technical verification Regions mainly contributing to experiment /

is implemented promptly (5 places) the study of business models

B BhE S R AE KR
Automated driving technology

4R25H EERIRIE - ?{&{ﬁn’fti&ﬁiﬂ) 4A25A~5A25H HbIH/A%E BENEHZRE V% X REIN—XTOBE#EE
Al | o 25 Fyfmbﬂ@i m?t;ﬁ . ;izsf&tii;:m% HEER bl || s
2 pril election based on laboratory pril - ay o : e Development of automated driving
1| | environment / site characteristics / Regional public proposing type Automatc drving businessy’ seg 11| s on a private basis
]E regional efforts Public proposing type from 26 regions social experiment
i

ESnES ok )
‘ (GEFmALf . RIEES)

7A318 HEOREANRE 7A318 EVXZEFIRTIR DL

2
(13 BE 2 2 HEORE July 31 EY R XEF AR IS EE L1
~ July 31 Establishment of business model review meeting : ) KHE SR XEFILOBRE
7 L ?ﬁo)sﬁtﬁ Selection of the region based on regional Business model review i:ii:atiorrarvariou:;)usine:f o
| | Summer Start of experiment proposal content ; ) . w
- - <#EhER> R HERE, RS models making use of
KARBROESR OBENESRICHIS LB RRERDS ) A N -
‘ (EFmER, BHEE%) O e *;z‘ﬂ’stit 3 regional characteristics
ARATEDSH)
OEDERELMARE LEESXZAETNDSBNE
¥§§®Eﬁm‘:‘ <[ﬂscussionlitems>d g
i OHow to utilize road space corresponding to
Start of experlment automatic driving " p 0
OApproach for automatic driving vehicle
technology based on the needs of hilly and
mountain area
(OBusiness model based on road stations
[ H30EE & £&  Summerof 2018  Summary ]

[EOBR]| #im & L-BEEESZY —EXNFERIA—T Hit ELXXEA
Figure Realization image of automatic driving service based on "Roadside station" Source: MLIT, http://www.mlit.go.jp/road/ir/ir-council/automatic-driving/doc01.html
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@ :tsiiEER
(20175 4H25H RE)
Region designated type

O AxER
(2017F7R31H RE)

It is planned that technical examination for technical proof in five road stations
in region designation type, such ad Akita, Tochigi, Shiga, Shimane, Kumamoto
Prefecture, will be carried out as the experiment run including automated
driving level 4 in the dedicated space.

Also, as the public proposed type, five road stations, mainly for studying
business models, will be selected, it is planned to start the experiment run at
suitable dates.

FEAREALFEE L/ H GEDERDPHZ HI0)
Kamikoani

Public proposing type

IR RE SRS ER GEDERA»E72)
Takahata

Feasibility study

(cFsER ¥
(201747831 RTE) ]

‘ Nanto

LB L REBAET GEDERI ZE—ILAH)

RIS R AT GEOSREZN E)
Nimi

EREERAEDEREAT (EOERFKSE)
linan

RBEE P Em (HPEmERLUIIZRR
Miyama

Ashikita

‘ REARZALERSALET GEDSRFALTZITA)

INZZAT

BBE=4Fm GEDERICLLY - ﬁ’f%ﬁ%%%’a‘) :' HEBAEN EORGKTOM) | | RESFEIHEEET GEOREKES IRNE)
Miyoshi 1 Otsu i Tatehata
! ’

Taiki

HARRAEARTESE GEDERICLA)
Nishikata

TS EREART GEOBRVL5H57:)
Hitachiota

EHELA1T

O%REHT+— I X-IT— DeNACo, Ltd.
[LAv4] (BREE) [EmaEE ] Hif

GPS. IMUIC & BEMBEHFEL . REDIV
—bhEEST (REET—2EERBS)
| EEI6A (BF) (GLEED10%IZE)

JEFE D 10km/hF2E (FK : 40km/h)

Identify your vehicle location by GPS and IMU and
run on the prescribed route
Capacity: 6 seats (including standing 10 people)
Speed: 10 km / h, (maximum 40 km / h)

@V V/\EIEHEN=4E Yamaha Motor Co., Ltd.
[L~Iva] (BREZ%EM) +[LAIL2] GRERE (AH) ) [MREEHE | R

IBEE SN - BWAEIR D S DA EBAIL T,
BEEIL— b EET
EB:4~6A%
RE : BB ~12km/h 12/

FE)FF20 km/hKit
Magnetic force from the embedded
electromagnetic induction line is sensed and
traveled on the prescribed route
Capacity: 4 ~ 6 people
Speed: 12km /h

Q@FEEEU T4k X=%t  Advanced Smart Mobility Co., Lid.
[LAIL4] (BREE) + LAv2] GRIESE () [REEETR | £

GPSERTY—ARU D v1OE>HICLNE
BEBEEFEL T BEEDIV— hEEST

% | EB:20A
R 135 km/h 12 (FRK40 km/h)
| Identify the position of your vehicle with GPS,
magnetic marker and gyroscope and run on
prescribed route
Capacity: 20 people
Speed: 35 km / h, (maximum 40 km / h)

ISEMDAX— 3%

@747 o./0I—%kR_ =4t AISAN TECHNOLOGY Co., Lid.
[L~Iva] (BRAZM) + [LAL2] GRERE (AE)) [EmAEE | K

ERICIER LSRR TR % AU,
LIDARCREIEZRHML &b SEEI — b & EST
EE:4AN

J®E 1 40km/h 12 (K50 km/h)

Using a precision three-dimensional map created
in advance, traveling on the prescribed route
while detecting surroundings with LIDAR
Capacity: 4 people

Speed: 40 km / h (maximum 50 km / h)

GPS :Global Positioning System, & #IRBIHL X T L
IMU : Inertial Measurement Unit, 1B14£5HAI%E

SOREISTEITT 28R SIS U - IR R B (C# G

Hi ELEE
Source: MLIT,
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Smartway promotion
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Smart Mobility for All

The Ministry of Land, Infrastructure, Transport and Tourism has constructed the ‘Smartway’ platforms based
on the proposal offered by the Smartway Project Advisory Committee (chair Shoichiro Toyoda, Honorary
Chair of Japan Federation of Economic Organizations) in June 1999 on "Making Smartway a Reality".
Recently, information technologies have rapidly progressed and enabled various ITS services to be provided
and take root in society, including in-car navigation systems, VICS, and ETC. In August 2004, the Smartway
Project Advisory Committee offered proposal on "ITS Enter the Second Stage: Smart Mobility for All".

Av— o #ERE B
Smartway Project Advisory
Committee

AV—MITADY—ERXY—2 Benefits of Smartway's services

B RS R

Fee payment

Vehicular information
transmission

Z2 - '
Safety and

Comfort and
convenience

B —EX Fundamental services

BRIt

Information provision

XA - EE

Information and warnings

@ HITEZIE

Enhancing government-private sector collaboration to

promote Smartway

Working groups were established under the Smartway Project Advisory Committee
based on the proposal entitled "ITS Enter the Second Stage" to conduct further
discussions. To actualize Smartway services, such as safe driving assistance by
road-vehicle communication, working groups and subworking groups have been
established under each working group to promote studies. Working groups also
cooperate with the Smartway Partner Council, which was established by private
companies and organizations in August 2000 to enhance government-private sector
collaboration for promoting Smartway.

A¥—=bhOITL4D

RBEZR(T. AN— MY T A HEERBD NBICEEDS
DERETITURSNZERTVNET, &OITEERED TERIC
WGPSWGCZEEFREL. BERHICKDEDEi <z
ZFUHETDAN—rDTADERKLICEIT. #RETZE
HTVET, Ffc. FE=IF. 2000F8HICEBERE
PEEHGRZHOCERIIINEANY =D T A )\—h—
REEEELU. AN— NI I ADOHEICHRDDERBEEN
ENSL: | day g Oyl

#EEE(AH]  Promotion system

B AY—ROTA#EEDTAO—77v7  Follow-up on Smartway promotion

B #H= KB ZEREZ RS

Proposals based on social and technological trends

AY—RMITAIN—F—=5
Smartway Partner Council

“ N REE%E. RERGZHRLEUTER

A¥ = Y T A HHERBERR
Working groups under the Smartway Project Advisory Committee

W ERERE . BIREEFREIR. BAfRET RDEA
Composed of persons of learning and experience, related industry groups,
and related ministries and agencies.

W EBHERDSDIREY  Studies from a practical standpoint.
1

Consists mainly of private companies and organizations

N ERNEEL. Y—EXRRICEIFTES
Serves to actualize services through the public-private sector
collaboration

T 1 1
H—EZ#REIWG Working group on service 47 S5REIWG Working group on infrastructure I 1
L I 1 RRERY AT L (ITRESR) REEYRRETIVEIR
1 1 1 OéWG Advanced highway system (ITR) section Private business model section

OOSWG OOSWG OOSWG O
Sub-working group on XX Sub-working group on XX  Sub-working group on S§  Sub-working group on XX

HREHELE  History of Smartway promotion

20115EfE~ A7—b7z12EREM TiERFEZX (201056R)
In fiscal year 2011 Smartway r Publication Timetable (June 2010)
ITSICEAT3 4 XY 7+ —2X (201059A)

AAA

P |TS taskforce (September 2010)
F17E ITSHRASE 21U (2010510A)

Bl RS 1/\—EA
BEZFEL. TDE
EOEAICK U TER
ZIRHTDIY—ERX
Service to identify the vehicle
or individual driver and provide
information to that vehicle or
individual.

® Jo—7J
Probes

@ SEERNDARHERE
Facility entry/exit
management

JILRICEELTWVD
BRICHRET DIRLITR
BDFvvIalURIE
ZRRTHY—ER
Services to allow cashless
payment of various types of
fees that may be charged
while driving.

@ ZTHIRRE
Multi-purpose
payments

@® ETC

SEEREER. A
B ERIF & EE
BICAVI—Ry Mg
MCRHEITBIT—ER
Services to provide various
types of road traffic information
or information on roadside
facilities.

@ (VF—=2vy MES
Internet connection

RSAN—DEELZER
BIDEAGR. BS
ZEEfET T —ERX
Services that provide drivers
with information and warnings
to support their driving.

@ EITZIEER
Driving support
information

(Fya BUEHREE/
VICS)

(Push-type data
transmission/ VICS)

@ EEPEMHIEH
Warnings and vehicle
control
(BB EiIH|
1,/ B EhiEER)

Provision of safety
information vehicle
controls, automated driving

Pedestrian support

@ HE/ERE 77U
—vav
Applications for
inter-vehicle
communication

@ BHREETIA 77
Us—vav

Applications using
wired communications

2010458 New inf MG IE IR SRR ) 17th ITS World Congress Busan (October 2010)
May 2010 ew information communication strategy 516E ITSHRLE by 2 FRIL (2009F98)
16th ITS World Congress Stockholm (September 2009)
2009FE ~ Av—hI 1A ER T RIIRERICET L EEE ~=hERRT 5~
In fiscal year 2009 Full-scale Smartway operation commencement (20094 48)
< New strategy toward digital new era - three years urgent plan -
(April 2009)
200943 SHEERE 8 (C & B IR ER AT i-JapanﬁWﬁ2015 (200947R)
March 2009 Assessment of acoustic type OBU trial test i-Japan strategy 2015 (June 2009)
— — 5.8GHz#HDSRCIZ{%BVICS7 4 —7 v M HiTRATR
2009428 ITS-Safety 2010 08 F E AR IRKIEER AT E (200859A)
February 2009 ITS Safety 2010, Large Scale Verification Trial Test Technical disclosure on VICS format using 5.8GHz DSRC
= (September 2009)
October 2007 Smartway 2007 Demo verified service operations Innovation 25 Social benefits acceleration project (November 2007)
: < |, ITSEMIBREMER (JEITARAE) FIE (2007437)
2006538 REKERY -EARESZTLICRATIEAMARERE Standardization of ITS onboard unit specification (JEITA standard)
March 2006 \Final report on joint R&D on next-generation road service provision systems, (March 2007)
200652H 27— by 1ARRERT 2006
February 2006 Smartway Open trial Demo at Tsukuba testbed
ITHSE B (200651R)
< Decision of IT new reform strategy (January 2006)
200522 ( RUREERY — CARES 57 LIET 5 REHAME ) L
. ] . . - E - IR (200543A~9R)
February 2005 Joint R&D on next-generation road service provision systems commenced EXPO 2005 Aichi (March thru September 2005)
20045118 A¥—bh) M HESEBIERBRER
November 2004 Smartway Project Advisory Committee Working Group

> FE1E ITSHRKRE - AHE (2004F108)

2004588 ( 27— by T HERBRE [ITS. £HY K27 —IA] )
P

August 2004

11th ITS World Congress Aichi Nagoya (October 2004)
roposal by Smartway Project Advisory Committee “ITS, To the second stage”

June 1999 \Pr

199946 H Q

oposal by Smartway Project Advisory Committee “Making Smartway a Reality”

27— HESERES [A7— b1 OERICHET T )
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Smartway service rationale and practice
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BRI EE IR Road traffic info

R F1B EHRIEME  Safety drive assistance

Particular vehicle, hazardous
material load vehicle management

15 - BIRMEREE

NZ2OAF Y AT L Bus-location system

e S
Charge transaction service

Electronic Toll Collection
System

NV
ETC

BEISHERE Parking payment
E X DERWERAN

HIYLZB L NRE Gas station payment

KRS 4 FTRIL—FF Drive-thru payment

H—=7 ) —R&E Car-ferries payment J

35 EVEy © [o¢ B il

A—7FE. VICS. ETC/KE CNZE TIFERIDES S Tl
HEINTWeH—ERZ—DDEHBR TRIETEDLDIC
L. &H5IEINBITHA . mtEE Y —E X Z R ULFE T,
COREREBET—EAZRITT DI AT AlE. [EEAIR].
[ITSEEEER]. [BEBEBE] [CIDBRINET,

CDBEBEEBEDN—AEEDDN. ETCTEHEFZEA(L
ETNJcB.8GHzDSRCT Y, &R - KRETON A EEEZ
AREICU. SHEY—ERZRIRTEFRI, Fio. [HBAR]
ETITSEHEE] F. FST—EXARBTH AT DL (BEX
APl : Application Program Interface) #2#H% 9,

5.8GHz DSRCOFES4FE  Principal features of 5.8GHz DSRC

Smartway deployment

ETCE#ZICHi4« b BEIEFIA S — 2100 &
&R - 18 - EFERET BITSY —

The ITS extensive service, including ETC as
centerpiece, is deployed to secure safety, ease,
comfort and convenience in every driving scene

Further predominance of ETC and related services, including traffic information and
safe driving assistance delivered by road operators, are moving ahead. Still further,
significant potentials remains for new services markets including private sector
venders.

( Y — 2

Internet connection service

SA-PAICH (1 3 15 $RIER parking areas

EOBRICH (T 5 155

station ‘Michi-no-eki’

&4 0—K

Information downloading

IRERECIE Advertisement

Internet connection at service/

Internet connection at way-

BEA S avEYT e

online shopping in vehicle

ME A HPIEE

ingress/egress control

REEEGHARERE monthly basis parking

ingress/egress control for

BEREEE

Consisting of roadside units,ITS onboard units,
{ road-vehicl icati

various customer relation control

Services, such as in-car navigation, VICS and ETC, had previously been provided by
different onboard units, but now it is integrated. The various next-generation services are
provided by a single device, which consists of roadside units, onboard units, and
road-vehicle communication. The basis of road-vehicle communication is 5.8GHz DSRC,
which is an approved international standard. With DSRC, large volumes of data can be
transmitted quickly in both directions, enabling various services to be provided. The
roadside units and ITS onboard units are installed with the Basic Application Program
Interface, which covers all services.

ITSE#HH BRI
ITS on-board units Roadside units

ETC®ODSRC & [ Bl #
Same frequency as that of DSRC of ETC

)

H—FEREE

Ut PR ABEEE (FEROBERETO— KN RIFZD4MbitS)
@R 7 TV —2a> Fast, large-volume communication (Communication speed to non-moving vehicles is as fast as 4-Mbit/s broadband systems.)

)

Car navigation Individual application

TIT17HRICEB WA MLEE

Two-way communication using the active method

HARAPI
5.8GHz DSRC | | (yuz00 5imansiate)

EAAPI
(FERAFIFHSh 2HEE)

.

Basic Application Program

Basic Application Program
Interface for all services

Interface for all services

RiEBoaHHR

effectively uses frequency

P —— CECEE.
Road-vehicle communication
% ) (S 1 AE PRE @S HRAE

BIEE-BE T — 2% —/ICETEANRERE

can transmit still images together with voice data

>
1 1
1 1
1 | Road-vehicle communication )\ Road-vehicle communication | |
. J

18—y MERH FIHE

provides Inter net connectivity

EREOWAEEETCTO-TT—2OINE SERAD ATk

can collect and use probe data through two-way communication with vehicles

Y Y Y YV Y 7))

EF¥aVT17T79RTr—LICLUEEEEERR

is highly reliable because of the security platform

NN AN\ AN\ A\ S

IBERLEEIC LD RAEHEY—ERX

O RHRRHEY—EZR

ETRICLEDEHEEER. ROEEIERRY. i
SRR, FHETERG. EERRBEEDERE U7 ILY
ALICRHETZT—ERT. B2 - R - REERSAT7%
ELTVEET,

+> A2 — Center

!
i
|

safety commissions

EREEE AREER
Road administrators, public

TO—TF—5DT TV B ER OB

(INEEB DL VERE (EimIER. B AR,
T—2bINE) E&IER)

Precise road traffic information
(on congestion, etc.,
in voice and images)

Uplink of probe data
(including data about
roads without any
device)

©® JO0—- RIS - 7EH
TO-JEREERTDCET, KDBEDBLEHISEER
BEZE RSAN—(TRELLIZD. SOBEHDHR PERE AR
1075 & RIB B EHEHOR D HHNDERDAIREE KD F T,
EMHOTO—IMEREER L. ETEEOHELP K51/ (—
DREMREDHTHAREEN TN,

® HERFY—EZR

BERSEC. FvyYaUARRRESYASN, &'~ biIT
BEZEZISEDUSHEL, RAA—XISBETED K SICHD
9,

H—F1ER,
AERSZIE
Card information,
entry time, etc.

A5 —k .
Entry gate M

WSoLrL)FEE!
BINSBES TS

Welcome.
Please move ahead

@ Gathering of probe data and use

EIRAHAS
Monitoring camera

@ Information provision services
Real time information, ranging from wide-area road traffic, safe driving assistance,
accident-prone sections, detailed traffic restrictions, rear-end of congestion, and to
others, is provided for safe and convenient driving.

ahead.

Congestion

Next-generation road service by road-vehicle communication

GPSfE&
GPS signals

Z D5k,

FHULTVB BT,

FHLLERTEIN DD,
The road is congested
ahead.

Precise information

The probe data enables the road traffic information to be enhanced into a more
precise and useful form for drivers, which minimizes traffic congestion resulting
in reduced environmental impact and fewer accidents.

@ Transaction service

Cashless transactions, such as for parking fees, will allow drivers to pass through
gates unimpeded without stopping to pay.

H—/\ Server

H—RIEHR, AR
BEHNSE

Card information,
entry time, charge, etc.

HOS—b

Exit gate

We received 300 yen
for 45 minutes.
You earned 30 points
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Three-in-one service

34

Deployment of next-generation ITS
Going into service nationwide in 2011

RERITSOEMN 20115F, £2EY—ERBES
SR KBEDHRBEBBEICKDT—ILA VDI VI RAT LTS

BT —ERERE possible with all-in-one system.

[E)1 VAN IR
Juggling operation

W i |V A9
All-in-one

F e e
ITSX/‘F/ I\ﬂﬁ:\t TE
in-car navigation
with ITS Spot

OOm%e. &
FLTREW!
;0)96 Akmic

EHRLE |

ZDFETHICELY
SRR

SHEDHFIRA—ILD
BEE LT
-

! (_0)5‘EI§LL EN

Eﬁﬁiﬁ’,if #x X Eﬁﬁfﬁ‘]m
km'C

BRSNS [CIERDRE S NIGS
[ RSAIN—IFEZ
A variety of information sources and formats
relayed individually is troublesome and
confusing for motorists

- BHOKSEEHDHNELL

- [BEROEHBEBILEZER
No need for multiple onboard units
Priority is reflected in information services

EHIC. TDITSAKRY MRIGH—FEF. AT« 7 T7U—DBEKEEZ(TINTHZET. BEICKDE
HBONTERTUNT A v IRAY—EAREEDHIFEDEBZRRL. ZHFLEY—EADAREELDFT,
Further, the in-car navigation with ITS Spot allows a media-free communication capacity to be added, which combines services
with commercially available telematics for various services

ETC2.0H#HFETERIRTHAV—hrvzA/U—ER
Smartway services provided by ETC2.0 onboard unit

<EE#ERO—ME> <BFETTUT—23r>

1995 2001 20091 integrated OBU various applications
ImEEEm
: JETC2.0%—7 LS E SRR
S — EE+ERY —ER) (FAF= v o)U— MEFR)
TURTAOR — in-Car navigation integrated-type DOHDPTVVERSC kB ERISE =4t
(A=H—[CLBY—ER) B&E %/ETED( Td'_r7 ETC2.0 0BU (voice & images services) :féﬁﬁﬁﬁ%%%é{ﬂ EESOEIRHRIE
arious media N
+ Vloice and images @SA - PAYEDERICHT D iERESR
« Telematics . . - )
(services by manufactures) etc. . Z;%I:rlr?; ‘:m'edgﬁ;%igad Laticiroetor
$— TE 7] Tlﬁ « Easy-to-follow road traffic information provision by voice
Car navi Car navig: « Safe driving assistance information provision
system T system = « Information connection at SA/PA and roadside resting area
!
L 0%, IEATY.
3,80054& vICS ETC2 . 0%‘.!]75 ‘l": No congestion ahead +
h—FE TR ETC
ETC Lp-| ETC2.0 compatible spot
in-car navigation —I—
system ERY—E'2
el J_\ el ™ N :';‘Egﬁ Services by private sector
2,5008A8 3,8005A& BEBET7 VT

KEBEY—ERDHDFER

High-speed, large-capacity road-vehicle communication makes various services

U E B EE NSNS SN S EEEEEEEEEy

= bl []
e, - ) e e+ SUITZ MU AR
I:ormatit;r: T*‘Jﬁ‘b'& HIEY—EZ voice service only is on the . O+ v YA VRE
provision olf collection New services market " - Information provision by customer requests
: + Cashless payment
@211—&‘1 o noooooOoOnoOo00000000000000 0
Services
| EBElER

Onboard unit

s BEKEE

source: Ministry of Land, Infrastructure, Transport and Tourism

(ITSAAY bk h
ITS Spot

SEOEREE EEFRDCH 1,700
EFTE
Installed at about 1,700 locations, mainly on
expressways, in Japan

SDDEFRY—ER
Three basic services
LEEOSET— Y Eis. h—FEDBEIL— NER

Providing wide-area traffic congestion data to enable in-car
navigation systems to select routes smartly

AT e ST 1R
Congestion avoidance assist

BRIOERELEICKD RS/ JFoev U EFHD
Reducing a close-call experiences by alerting drivers
in advance

ZEEHIE

Assisting Safe Driving

ETCOU—ERABEIR
ETC Providing ETC services

B0 70— J1EREER U ETEE.
EEDETEEOMELY RS54 /\—D
REBIREFICTERATEEX I,

2EDITSRA Ry MREEFT

ITS Spot locations

® ITSARY b 7
ITS Spot

ITSAKY heZERH
Deployment of nationwide ITS Spot (DSRC) network

LEOERER EZHDICITSARY MIE
BEEE 1,900/ 1,700&fZHL. Y
Zexmngs i
ITS Spot have been installed at approximately 1700
locations mainly on expressways throughout Japan
and being brought into service.

(ETC2.0tksh—FE h
ETC2.0 compatible in -car navigation system

(ETC2.0nEnERS
ETC2.0

BECEA
f e [,

sros, TeeCTY | GPS
HHULTWETD,

st HBESHARH

http://www.furuno.com/jp/products/etc/FNK-M100 )
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ETC2.0 basic services

36

ETC2.0&13?

What is ETG2.0?

ETC2.0(&. BEBRAIDF 2T FTHHITSANY bEmE - K
BE. WAHMRIEICKIOTRITDIEDTETHHEFIIDIREER
BUATLCKDEELIET—EADIETT, DSRCHHD
BHEE ETC2.0" OFFICLOT. ELnlBFiR ORI IFHROE
ECEDHENREI D LICED FEEIDDEAT—EXN
EvITF—5DERICL DT, BICTHREULBDICEDFRT,

1.94FZyIIV— ATV

2. R EHIE

3.ETC

O35 37 15
LD HIERZEE. EHEEED
B )b—MEIR,

As one of the world's first systems, ETC2.0 communicates using on-board units in
conjunction with high-speed, large-capacity ITS Spots installed at 1,600 locations
along expressways throughout the country, enabling smoother and safer driving
assistance through this infrastructure-to-vehicle communication system. The
future widespread use of ETC 2.0 with DSRC allows incremental drivers to
understand traffic or route conditions. Three basic ETC 2.0 services have been
further enhanced through the accumulated big data use.

C f id istance
Providing wide-area traffic congestion information to enable on-board units to
select routes smartly

BHESFDBRZERE

Metropolitan area wide info is available

& 5o—c=x
New services

) )

.ﬂ’ -' “f-—-—v

JLBIRiE
IAEEUCT NElanto Exressuay
Tochigi-Tsuga JCT

‘Tohoku Expressway

\—

Destination

Fujioka UCT

REBJCT

Tomobe/JCT

e
Joban Expregsway

e
Itako IC'

Higashi-Kanto Expressway
FUEERZEE

Narita International Airport

XHJCT
Otstiki JCT

Ken-0,Expressway

I A
ITSRAKRYhD
EERiEHEEm

Coverage of ITS Spot
information services

TBIRER - #91,000kmizE
covered road length: about 1,000km

~shin-Tomei [ {HIR&151C
~Expresswayy/ Gotemba IC

Tomiura IC,

~ A

KEHEZFDOEET ED
FREIRET— 9 Z%2(E
Travel time data on every road segment
in Metropolitan area is received

\ J J
f p— . = 2834 1 = N
CNFTOU—ER WIS
Existing services Prefectural wide info is available \
“ETC2.0” EH#2zH
iﬁﬁg JJCC.TI. Kita-Kanto Expressway E ( %E )l/_ I\EE}R
ochigi:Tsuga .
et Vil RcT The “ETC2.0” on-board unit smartly
Toritoe JCT chooses an optimum route
Kan-Etsu Expressway s J
Joban Expresswa
TNE TORBBIZEIE wERorMvICS) e
Coverage of conventional information services
(FM-VICS in saitama Prefecture) IC T N—T L —
Az halgE(C
Ke Sy Mozl ey Congestion can be avoided
ARJCT
Otsuki JCT
ERRY NDO—02&0D
TSm oD BREADOIRE
Ny
Tome Expressiay (B EE The whole road net_work can be used
=)t Foverage of 1 St effectively )
‘ %?}%I@%’%ﬁ;moykm%ﬁ g
L covered road length: about 1 m J J

REEETIE

ERDARMBEFECID RS A TROEYUZER L,

EMZRMIATIIA—THRODREZIEL)
AOHIF ERRITIRRE RIS

At accident-prone spots, drivers are alerted to
oncoming dangers such as congestion behind
a blind curve

FIZEEHLERCIF. BEILEED2%IC
EERHHOHN20%D EF.

For example, traffic accidents occurring in only 2%
of the length of the Metropolitan Expressway account
for about 20% of all accidents on the expressway

EHHORELPTVLITOL S KEFROFFI CHAIIC
ERIEE (£EH# 1808
Services are provided at accident-prone spots as listed
below (about 180 spots in the country)
@ SHICTHMEBHOFEEL TVDER
Spots where accidents occur at least once in five days
@ i D0y U NV TERDSHE L TVDERT
Spots where accidents occur frequently on a regional block basis
& SHICKDBTIEPREEERHEIZEDOEEHKEVER
Spots where accidents may cause road closure or long-term
traffic restrictions

ETCHILL BN

Safe driving support

Reducing close-call experiences by alerting drivers in advance

C D5, BRER.

)

Congestion ahead!
Beware of collisions

;Y RIVAOZF DR GHZER T
Live views of congestion at tunnel
entrances, or others

SFEAL

BEEVPELLEORRZEIR CTREH
Live views of snow, fog, or others

O km 5EDIRED
BEIRRTY .
2 IAFDHFRLT
— ‘)))) FETLTLREL,

Present surface condition
xx km ahead. Careful driving
recommended in the snow.

|
B Y I TR o |

ETC are widely prevalent

W ETCREt wx  ETC2.0%8E
Cumulative of ETC (number) Cumulative of ETC2.0
B ETC2.0R5t 2,500,000
Cumulative of ETC2.0 2,000,000
= 1,500,000
ez ey  ETCSREF
1,000,000
90,000,000 .
Cumulative of ETC 500,000
0 -
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70,000,000
60,000,000
50,000,000
40,000,000
30,000,000
20,000,000
10,000,000
R
fi G OO O O O ]
o W o W o W W W W oW o i W W
o — [V} ™ < [T © ~ [e2] o ~— [aV) [s2] < n o
o o O o o o o o o o - ~— ~— ~— -~ -
o o O o o o o o o o o o o o o o o
(?l N o o 3 N N [SUN aV) N 3V} N N o N [SV oY)

SEF v v Y a1V ARECYRZIBREED
Y—ERZRH

ETC2.0 is scheduled to extend services including
cashless transactions, logistics and others

MROETERE

Fleet management
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II ETC2.0 Service

Efforts for smart road use
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EbifH LIS ?

SEEERY NI —IDBRERMERT D CT. CNETIC
B BICHATSN TV BEBDOEEEN T D ICHRESNT
WEWTEBDD. ZHRPERFOURNFRRADECTVE
9o CDfct. BB - ZEBIEHITICHENTINICHINT D
([CHIeoTCIF . SHIEBEDERAUEL/NRRLEUREFICK
D BBy MI—I2FEUCTORAEZRER - ZRBNICK
RERICFEBEED [E<ESERE| NEETT,

B<fESHEES?

What is ETC2.0?

Currently construction is underway to form the entire expressways network;
however, since the capacity of already constructed expressways is still under use,
social loss due to congestion or accidents are posed. Under restricted road
financing as well as the limited road spaces, an improvement through small scale
road constructions or existing road operations is highlighted as smart solutions for
the social concerns. The pillar solutions are ‘the smart road usage’ to the
maximum extent of the entire road networks in terms of time and space.

Efforts for the smart road use

Vs

ORI ICE D < EFREXRIC K DN MLR Y I DERH
M8 @ETC2.07%Z/EMA UcABMIFISERE N R I XY MADREAT
Smoothness (DResolve bottlenecks through targeted measures based on scientific analysis
@Shift to full-fledged traffic demand management with ETC2.9
( 1\
COERBERDEL HERGEIC K DETEREDKEEDNME
Z2 OBA DER{EEEEDREIC K HBITARGIREDRE(E
Safety @Increase usage of expressway uses and share roles with residential roads
®Minimize road restriction duration through focused preparedness and cooperation
& J
ORMDHEZ—XICHM UEEAR. KEEDOY—EZXDMGE L
EJAkek: g3 OEEBEIEE DY — LU R{EIC KD AR - WRDEME
Ease of use ®Improve transport guidance or rest services to meet current social needs
(®Revitalize logistics and human mobility through seamless transferring between modalities
4 )
hisEisE OEEBE & ER & DEGFICKDHHE DT U ARkgEDE(E
Regional cooperation @Improve community access using direct links between expressways and facilities
| J

LESHBEZEZADIEDICEDD

Measures to support smart use

e IR HBNR(CHRER(E

« REBEFICKD ABEDH AZEEL

+ Optimize the particular vehicle routing through guidance

<Ry RND—=0 05t FHMEFIRZEELE T B h DR - FHRIVISFEEERER >

Solid network operations/Secure effective/efficient road functions to ensure sustainability

« BIEREDEBEBEZF DO [CEFEHIRER Y T —U%Z5&(k

+ Enhance arterial road networking to move ahead cooperation between regional areas

+ Control road operation dynamically as temporal two lanes to enhance functions

« TEFRR v D — I BRI CHEHERE - B

« Carry out strategical road maintenance, management and upgrade

<IEFRFSEIRRDE il W HIFIEHE >

Understand road operation conditions in details

gathering is underway

BERETVYARLDDRERZREETOR—IATREL. BB DEEICBER T ZIEE

+ Going back the existing traffic census system to the drawing board, a review for the survey system to enable continuous and detailed traffic data

J

HE BT ERERERArhRIZE (38)  Source : National arterial road meeting interim report (draft)

ETC2.0h'3Z X HE5 < {5 Bl

NESiE =300

New IT technology

BETF—5
TR - BT —%
MEHET—5F

B fES 0 (ERR)

The pillar four measures

1—Y—oitHh

Users' cooperation

Speed data, operation routes, time-stamp data,

market in August (partly available in July) . Users' cooperation

acceleration/deceleration data and others New IT technology put on

The pillar measures for smart use (road)

EvIF—4CEIKBVRE

Smart investment based on big data

BZHT— 53 TE VIR, 2V bR

Pinpoint measures based on scientific data analysis

CINFETRETELED O T —FICET<
MEZHIHT [RZ 21

making ‘visible’ through scientific data analysis, which has yet to be done

=IRIERE Expressway
EFEDETEMZE Y RA > FNTRIE
(BB E7 U ey IZBIER TERM)

taking pinpoint measures to restore traffic volume below the road capacity
(measures are taken in view of the Olympic Games)

4EREE Residential road

FREICIH U THRN - ZRIIER
(H2BEENS SFCHREFRZEIET)

taking effective and efficient measures to cope with challenges

ETCHOEARDR kL ZADEWVEVEIEFR

Smart toll section with ETC to minimize stress

ETCTIREICELT

ETC allows comfortable driving

ETCZEARE LIctlEfhZRIR
Placing toll section with ETC mainstreaming
>ETCL—VZFERICHTE

placing ETC lane in mainstreaming lane

(completed placement within a few years on Metropolitan Expressways)
> I\—DIFVEEREHRIEFI DB A

placing newly-designed toll section without a toll gate bar

ETCZEARE USRI RDBRE

establishing distance-based pricing system with ETC

> BERENE C BEFT. BR{HEIE C 6 BFTARE T 2 =
(FUVE Y IR TICEHERONRIDORIREZ P Z #E)
removing 5 toll gates on main-lane Metropolitan Expressways and 6 gates
on Hanshin Expressways (removing tollgates for inside lane of Metropolitan
Expressways prior to the Olympic Games)

BomEBRZERS TEVEE

Smart road pricing to reduce congestion and accidents

RYRND =0 ZZBILT DBV RIRAY b

Traffic management to optimize road network use

TR E (IR U IeBME Bl DE A
applying dynamic road pricing based on the state of congestion
> REFHIC BT DRMR TR U el
(KEBAICHIT DY — LU AREZDF 2R UTe ETIRREAN)
charging system depending on the state of congestion in urban area
(phased introduction in view of the impacts of seamless charging in urban areas)

KE. BHIFEFO—REBND—FRHRH
detouring from expressway temporarily to a vicinity road when disaster, accident
or other events occur
> KE - BEIFO—RHRE

exiting temporarily when disaster or accident occurs
>BHNAVU IS ROER

(BYVYRYY RHFREZ . REEXDIBREA)
using gas stations outside of the primary travel routes
(phased introduction starts in 2016, incl. as measures for gas station use)

EEMOSVEVREIE

Smart large vehicle transportation management for high productivity

S v OERZREL

Optimize truck transportation

ETC2.0KEENDIFEE T A DEHRL
Simplify the particular vehicle route operation permission issuing process
using ETC2.0 (introduction starts in autumn 2015)

ETC2.0EmE TEEEY —ERXDHT

Trial starts for truck operation management services
(trial starts in autumn 2015)
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40@“@ = % v ‘Eﬁ The four pillar measures — Smart investment

B2RTF—IRRTEYRAL Y bR Pinpoint measures based on scientific data analysis
EREROEAER FEFROEELEEEIRDE The pillar four measures — Smart investment Pinpoint measures are used for the express-
BB UTeh R SR E=ZTNE T . ways to restore traffic levels below the road capacity, and are also used for residential roads

to enable effective and efficient means to cope with challenges.

FI RS - : RS —% Rl | S
BT —% ' EIL—%) Traffic volume data
Operation route, Acceleration/ | T

timestamp data N r deceleration data

RETF—5
Speed data

ETC2.0EvI5—%
ETC2.0 big data

Ix
&

uonoali0)

BiR : ER28FEN S SFHTREFFZRIET X

Cut the accident fatalities by half in 5 years from 2016

B g#fBlET VU VY % RIEX TXiE MHTE BEERENEE

Fatalities during bicycle use and pedestrians

Target: operation starts in urban areas in view of the Olympic Games

i 1BE LIXFAI2EEHR Two-lane structure for a direction E BMZRIV7ICOVWTC.EvITF—TRIV—FLZRERFZIETE
E Ch BT (B 258 O I Identify accident prone sections analyzing frequent harsh braking gathered from big data
! =R L t i S — _ _
‘ HiRBIbDEREE i o TR S
1 : 3 .. . = —
i Actual road capacity per lane on Chofu section, ! S L3 “ H% ?lek :F%QE%FE
? i Chu-oh Expressways (2 lanes for direction) H O A arsh braking ,
< ! Py A5 P - i L\ {
Fevy g : JaT gt ﬂﬂm\ Iiﬁﬁo) - s . . . : N N / d " Y Z/
E f i R ARAER (EEE)EEZ3L (& E#3-B5R) (vehicle/lane/time) i e 2 k ol
Y S ' Make the maximum traffic volume (road capacity) ‘visible’ for 1,400 H S ) f"l!ﬁfaiﬁlj' E- ¥
T 2 i each location/ cross-section HOED E _ _ : ~ | Risky byway g
| £ : | 2 FHECET : o ]
%g | W =sEETEL  =SEETS0  RSEETEL ot e s i sstay _
el i _ i P
i T | 2 : BUER
o ! | BE2 . . 1,000 ; Crossing with
; l_l_ I_I_ ; poor visibility
i | i 7. /
: 5 / '~
i L ——— E 3
i —_— REHSVER  BhE E e e o
i b e Traffic flow without Chofu area E E%FE"JI-:\ bt}ﬂ%ﬂ"] ’dJ $E’\J 76(-)'(‘1%
; EDETEMZEVRA VN TREIE problems i Taking effective and efficient measures coping with problems
! Restore traffic vqume below the road carrying capacity taking pinpoint measures i
| [FRIGEERTRIHEDHI] Example i EEECLD ESEETEL.
: : ; BiELDEE BELERER
i HHIC |< EHRERDRIEL Revise lane operations >| i Greenery impedes driver’s visibility Pruning greenery to restore
i | " —mss = | _ visibility
1 g N g 1
: 3 Kp 7 Kp 6 Kp ll ﬁ"_“veag ‘I yd l—luih SKp = i
i ES 1S i L H
H 4 \ S / 1 5 3
w i =] S 7z v = = i 4
% § E i rﬂ FKAEBS =ETs-=@&ss E Egk@jﬁﬁ%ﬁﬁ s ETE
5 : - :
JU S i i
é g i I BEAFDEIBIEE  Existing road width I _ _EE#@EEWEE Existing road width I i ﬁl}ﬁfg}ﬁ[jﬁ*um Ji \yj’?gfg?&{&;ﬁf i&ln?&ﬁwt}ﬁlji_;[ﬂﬁu
= i LB outbound Iane L URR inbound tane E§)=' - i Vehicle operation on risky byway .Slow down with bump Restrict wit narrowing gate
E % @ ”%“ ‘ EE Shoulder E V
Bt |
! BHIEIE T3 < IR R L TSR i 8L —+5 S
; Operate shoulder lane temporary when congesting i D
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The four pillar measures — Smart road pricing

Ry )= ZRBILTRIXEVRIXY b management to optimize network use
SBMERSRICIH U RS DE A ([CLDE M BDLE D, The pillar four measures — Smart road pricing The urban traffic condition is
SEPENIEC BT —EEEAD— B AT ELET, improved using dynamic road pricing based on the status of congestion, and

temporary detours away from expressways to vicinity roads are supported when a
disaster, accident or other event occurs.

(3R %] [ETC2.0]
FHEEFTCOHA D358 & HA D IFE D HIERE EIRERUN B Z O ICF AR, FIFARNE. ERE. IR —5 OILENATEEIC

Currently understanding in/out flow volume and time stamp at gate section only ETC2.0 makes possible to understand operation routes, timestamp, speed and acceleration/deceleration of expressways as well as other roads.

EMPORIE LN U BRI EDEA EENDREEEZFNDO—EHRE

Introduce dynamic road pricing responsive to congestion status

XXXXXXXXXXXX
- = - SN w LRN 1) ~ > 3

BREZHKLD. BEEEEHRDIF S HHEEHZEL Eﬁﬂ;ﬁ /tJt_/Zt%/fl‘@/E}:ﬁ o

lower charge to use Metropolitan expressway than Ken-oh expressway Se 0T gas station outside ot primary travel routes

] EHET
w5
J_ﬂ?ﬁ gous)
<ﬁr®r7k~aaraﬁamﬁ> e
“Current pncmg system of section between Atsugi and Kuki
i ii=F & L
Route Distance Price Muikaichi Interchange
ER S
ERiE 98.9km  3,770Mwen
Ken-oh Expressway ‘
*——
AMAE
/ F for Kyushu
- NEXCOmBADHEE (RERSA~ZESA) THRINMEHY —EAtERERZ R
Community test for gas charging out of expressways is underway
AEMICH T DEMINRICIH U el EOERZEMER |  OETCom@®ENRE LT, EEEEAOHRRIERSED—HRLZ S T 255 % B Xt
The charge rate in urban areas responds to the congestion status Utilization of road ™ e e . _ " _ .
stations etc. OS#EEDSRER CIAEMEROBRBNEIIa25kmI LB 2 100XKBEICDWT. FRITDIEZEBIET
CNICKD., KREEERZEDT HU. BRFILEEGRE = CHEHDIE]
gﬁlb\zxnﬁﬁﬁﬁﬁ Peakhours OTNICKD. KRBMERFDOAREZREL. RFFERRIEZRIRT 2L & B(CHIFDFEIE L ZRHD
8 ~./ ilﬁiziﬁﬁgr:’qﬂ LI:H—
i VO Teeen =10
EHERIC n \/o s N 78 m%
BUTE & A\ Y = el
Sy ‘ v I (( I U i
3 £a &/ | O—BIES
. 5 b\ | (zwgcom%tmfm | M -
Shift charging system > ,‘: A"
to meet with the SN "‘
congestion status 6 & x
a Ky . —_, _ "‘ kAL
—EHRHUICIZEETH., BRZERED FICFIA
LI EDFEF -
sz ~ If a vehicle temporarily exits expressway, a road charge remains (E&w)
B RBIEE. BODTERS%E TR as it continually used oxpressways !
Traffic reduction of 5% due to commencing Shinagawa route operation, leads to a 50% reduction in congestion

BiR : XEMEICH 3D Y — LU ABREDHEZREL L ETIEREA Bif : AVU IRV FRRBHIH. IEREA

Target: phased introduction in view of impact of seamless charging in major metropolitan areas

Target: phased introduction, including as measures to secure gas station use
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ETCZEA L UTCHIERAI S AR OREE

ETCTRBICET ETC makes drive comfortable =1C _
ETCEEALUCORESMERE WIS ETC toll lane is placed in mainstreaming, and a distance-based Establish distance based charging system based on ETC use
REEREBELET, pricing system with ETC is established
ETCEEAL LIRS ERIR ENEE T O BT ARAS TE
Put ETC gate on mainstream lane Remove 5 main lane gates on Metropolitan Expressway
ETCL—2%ZFERICE
Put ETC lane in mainstream BB T AERT \
;ﬁﬁﬂrﬁmﬁ*ﬂ_ﬁﬁﬁ (Fb) no /
(iﬁiﬂ) ETCD‘E@ (‘%&) ETCfJ“iiﬁ Urawa-minami (outbound) _ le '
current) outside lane use for ETC future) ETC on mainstream lane R, \ R .-
urend (e N /\ (FRBEPHEDA X —)
— - - 3.';\; Conceptual image: toll gate removal
EREERRIER (ED) | ' (s, e
Shimura (inbound) & \.\ ‘~,I <{Em1><before>
y |+
i A
:. F/f ’/} ﬁﬁ:
e i' /o
iﬂ 3 : J.?IJ . l
& o 4
I I EF*DEZK%%HJ(%PE (J:)b) e /88
— heiwajima (inbound
T; ;i EBSEERCHT D o~ —
XREFR - 28E&FR oy i (inboun
' ’ Metropolitan Expressway 28 gates are .y HEZE
subject to replacement -
KETAERIRFR (FD) N s
Daishi (outbound) e
FH27ELDIEREE O2~3FECEBERTCTT = i
Sequential started from 2015 Completed in Metropolitan Expressway (Shutoko) in 2 to 3 years ‘ i
* + KRR

main lane toll gate

ETCOgENZ T IViEA I\—DIEVFHEZETEIEFRDEA
Introduce new toll section without a gate bar, allows ETC capacity at full length —

.
EBMPEEN (H24.1 i)

PRAEIE T 6 B A =

Remove 6 main lane gates on Hanshin Expressway

.. BEWA BRI (RITE) RERIERR GRITE)
g Amagasaki (eastward) Nakajima (eastward)
W b
JeT
. A | U=
[
BEIC San
.._\_N m -
& _ -
-1 |
/ XER MR '.;‘
EERBSR (FT%) o=
Ashiya (westward) o
o
BEERHSR (%) SAERSH (B7%) | mERER ) |3 | o AEEISAR
Minami-ashiy ( d) Izumi-Ohtsu (southward) Takaishi (northward) .
main lane toll gate
A

EM27Fh SERED AR EPR CRERH

B : UV E Yy I X TICEHERONRIORREEIZ B

Experiment at toll gate in Metropolitan Inter-City Expressway from 2015

Target: remove inside main lane toll gate on Metropolitan Expressway prior to Olympic Games




Il ETC2.09—EX
4O NI - BLVIRE

If

Il ETC2.0 Service

The four pillar measures — Smart large vehicle transportation management
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bS5y oEXZREB(L

ETC2. ORBENDHERTHIDERIEL NS
v OBITERY-ERZITVE T,

Optimize truck transportation
Simplify the permission issuing process for particular vehicle with ETC2.0 usage and
optimize track transportation

ETC2.OEmETEIEEY —EADHIT
ETC2.0

ETC2.0REE~NDIFEE T DERIL

Simplify the route permission issuance for particular vehicle with ETC2.0

EREE U fc (Rl DELERIR D @1 TAl 88
Current route permission is given only for applied individual routes

IR

G R

Destination

O—F—FDRIBBOKES
EHNE,

@MAT. EENICEHFHE
EHHE,

(DA pile of permission applications
are required

(@Additionally, regular updates are
required

When a truck operates nationally specified routes, route choice is at operator’s disposal
= efficient transportation through bypassing congestion, accident or other events

Truck with ETC2.0

G- R

Destination

OEMBRIRZEFLEDHTI DD
EREEICRSRRIE.
@FEFHFHTHEENL.
(DsSimplify as a single permission
for a bundle of route applications
@Introduce an automatic
permission update procession

NS
il AKBUEEREXRY

- Nationally specified route permission for large vehicles

Em27FED Shin
Start from FY2015

.

J

.

MREEE

Truck carriers \

U7 L% A LIS(IEEER CIERFRIERIZ TR
= FEIfF 5 Z SR

Precise arrival time predictions based

on the real-time location info

=reduce loaded truck waiting time for service-in

;S v IEGLDBEREMZEE YRS 2 NTHE
= RSAN—DRLMHEF

Pinpoint risky locations for truck operations

=secure safety for drivers

27U —F 2/\V RIVIER
Harsh braking /abrupt steering info

A
ETCHEY /

S v O DB
Truck location info

27—+
Harsh braking 0.42G

2\ RV
Abrupt steering

'

0.50G

18:40:05
v

HFE YRR
Origin
Logistic depot

—— |5V DGR
Truck transportation routes

ER27FED ST
Trial from FY2015

J
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FO0-JF=5&Li3?

JO—JF—5 &l BLDEHRETUIABPLRE. 7
BEADIREFEDERTT .

[~ OFEsE]

EIBET—5 B - (I8 - R

FHBET—5  AREAONRE. I—R%E

What is probe data?

Bzl (IE. BEE OmEREa0IEE

+ Time, Location, Speed - Longitudinal and lateral acceleration

N\

Information on the location, speed, longitudinal and lateral acceleration. etc, of each vehicle

[data type]

Travel history data : Time, Location, Speed

Behavior history data : Longitudinal and transverse acceleration,
Yaw angle speed

JO0-—IF— S DRESE
ETC2.088&#8s - ETC2.0W i h—FEEITS AR Y hEDIER
BEICELOT. A—FEICERF BRESINCTO—JERZNE
LFE D,
[T—YDEES A=
AIB - HE . FETIEE 200mc e, FelHETHEn
A5EDELRF
M & E: 0.25GHEBR iR
J—MEEE . + 8.5deg/sEBA IR
F—% DEREERE | 80kmigE

ITSRKRY
ITS Spot
E';&CEE.O
; J0—7J'1&#
ETC2.0 Probe data
e h— o | e
ETC2.0 0BU and 3 el ——
ETC 2.0 compatible 2

A,

:Lin—car navigatign- g

SyStem gy«

JOo-— AN
TO—JEROEN. S5tE
ITS iy hEi@ER. EFELIO0—7
BRET v ITUVY Probe server

Uplink probe collected data when
passing through ITS Spot section

70-7F7—50OiEH
INELETO—I TSN HTET, BBITH (EEE
BOBEL - HR(EH) BENOERLIEERNRFINET,

JO—TJ5F—5DEAT— Probe data use case

1V SRy b
Intra net L LT
LT T 1 JO—JEER
11 BeDEBEHEE
CT 11 [CETULMIEYE
TREEEDER.
Probe data
R EREEE Data of vehicle positioning or
Road operator operation speed collected when
driving

Integrate and compile probe data

Probe data collection method

Probe data is gathered from in-car navigation systems through communication
between ETC2.0/ETC2.0 compatible in-car navigation and ITS spot
[Timing of data accumulation]
Location, Speed: Every 200m of travel or when the angle of direction of
advance has changed by 45 degrees
Acceleration: When 0.25G is exceeded
Yaw angle speed: When +8.5 deg/s is exceeded
Data accumulation distance: Up to about 80 km

Use of probes

EEEE (ME - FERE) PIoaiit COBE - BHRFEEIRR)
& UIEDMEDREE MRDOREZIEEL., RIS
BEROEHRMUE. FRRHEAREORFTERLTVE T,

HWEBTOY Jlg EXTHAERREPRZ HE

JO-J7—9ZAVNT. EERERICHITIRMNIRY IE

7ZREL. IROERRZHEUDCENTEET,

Using road networks smartly with ITS

Understanding road conditions (cross-section and alignment), traffic conditions
(volume and congestion) and deceleration near a sag and others advances studies
which identify the appropriate location where a driver can receive the alert or
message that is provided

Extracting the locations causing congestion on arterial roads such as sag
Probe data can be used to identify the bottlenecks when congestion occurs and
to take effective control measures

Anticipation is building for utilizing and analyzing various data

SEFY— (use case)

EHIREANDER
congestion measures

RBERZEXRNDER

safety measures
BERFHENDERA
project evaluation

PR RN D&

disaster prevention

MRBRENDZEE

logistics

A & (content)
AOHREEREXEOHMELEE
identify congestion-prone section

REFWEREROMEEE

identify accident-prone section

AU RE X DRI E E
evaluate measures applied to congestion sections

ERWR. KEREROXWRLGEE

apply measures for snow accumulation/road icing and disaster prevention

YREmDETEE LAY DEEEIELE
manage/control logistic vehicle operations and goods transport
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D A e e . 2 . e L — . . = = H}E
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é I‘ g - O »1_—T o’ Pk = Lﬁt{g
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9!;{ : : ) N A
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KA - 77177‘ i FURSRITER N . - 12301
S H TV - |
A R S A s i VA i | T atinrctangosges? || ] 0
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0
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o
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NN NNNDODOOO 00O OO0 AR R R E®NNNDNRN S S NRNRNNRNRRNNNR R NN
O 00 OO A N O 0O A N O oA N
O SR EFR
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st L0 REEEMEE EICHETH > e T
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I ERIR Obata C z3 HEDY I TH DT =R
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\/_4 N
; ' L3tIC
2\ £ / ™, ] Kamiyashiro IC <{ERFT—5>
SN ' . L4 JCT = o
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LU i st 10 % : 20AM (FA25E108-11A)
. » Kamiyashiro JET AmiFTV TILER 16258
. . v
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. . . .
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Usage for safety measures
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REREXMRENDERDG

Use for safety measures

J0-J5—5ER0OBEMN
TBLENRDERMICEIDETU/\Y bDORADMRZRIET
BfcHTO—TTF—57=EFERLF LI,

F0-JF—50OEREBE (PEptFRRER)
O U\ hEFBEHREDBERZDTLE U,
O ERDOEMELRTOETU/\Y bOREDEZDTLE U,

RERESHRBROPMBENR

@ISR E UCHRERMR. BERNY b ERZRE
AN—DERMREZITVNELUZ,

@I ERATICLEANETU/\w b (RUBEEE) ZHEUF U,

IHIETHRS

g 100,000
g8 R?=0.99
og
J 2 80000
K EEE

k=] primary regional
= route
35 60000 o
cE
CE /
73 AR
o 2 40,000 prefectural
e route B (E)

2 Ei (ZDfth) national route,
g § national ro‘ute/ (direct control)
W‘ & 20,000 L(others)
wZ e
< EEMmO—MRE
é municipal road ‘
W 0
b 0 2,000 4,000 6,000 8,000 10,000

ITARDA JSESSE&HFE (HR31x4va)
number of death & injuries

Purpose of probe data use
to evaluate reductions in close-calls (nearly accident) by applied safety measures

Overview of probe data use case
- relational analysis of close-calls and fatal/casualty accidents
- analysis of close-call cases comparing before/after measures

Overview of safety measures projects and impacts

- place deceleration marking on road surface/message board to alert drivers to
speeds

- decreased close-call (abrupt deceleration) cases by half

wm=
%S 12,000 s
48 R2=0.93
o= S EE1s
| § 10,000 Route 17
Nz
TE 8000
<15 EE195
=& Route1‘go
-
& 5 6,000 EEeos
g8 Route 22 @
o EiE 1532 HaE
= S 4,000 FRoute 15555 SIS
o2 EE235
Etﬂ e @ Routé23
&8 2,000 ¢ EE3022
; @ EE1552 Route 302
Z Route155‘ ‘
N 0 400 800 1,201,600 2,000

ITARDA SEISEHGFE HRIT1AvY1)

number of death & injuries

EvPU/\Y b (RUBRES)) EIEIEERORIRMEDIREE

Verification of relationship between close-call (rapid deceleration) incidents and fatal or injury accidents

EU/\y MFEEBE (ER)

Number of close call occurrences (before)

B
g

S GRS
Number ‘of'‘close=call‘occurrences
(before/after safety measures)

EvU/\y bFEDE (B18)
Number of close-call occurrences (after)
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I -
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201143811 BOEKE. Lﬁwib%memgg%ﬂL
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—5EERLE LI
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Use case during disasters

Purpose of probe data use

to understand disaster impacts promptly, and schedule appropriate patrols and
restoration work plan for clearing debris on routes, during distasters such as on
March 11 2011

Overview of probe data use
-public and private data integration to grasp road operation service status
-use of various data integration using the basic road map

MiRSEREANDIERG
J0-J57—%;ERA0BKN Bttt
?Dﬁﬂ’\]ﬁ@ﬁ%ﬁbﬁ%@ﬁﬂ%ﬁﬁ([ 7D—77___ Destination

FEERLERT,

7F0-J 579 DERME

ERBE FICERBESNITS AR Y hTIRELTcE
MAIEDEREPREENI 7 ILE A LITREL. 3
KPS ETEEYPER FSEFBEOURICHABLE
9, Fle. RFEEPERERHRZEALCIINS AT
ZEHELET,

Logistics use case

Purpose of probe data use
for effective control/management of vehicle operation and goods
transport

Overview of probe data use

The data of vehicle operation positioning gathered by ITS Spot
along expressways is relayed in real time to logistics carriers
enabling efficient control/management of vehicle operation and
goods transport, which can further promote eco-driving by refrain-
ing from abrupt acceleration based on speed data

EVU/\y NFEAEERR
DUk

List of close call
spots

<

{ERIEmODE TR, ETE.
EVU/N\y MREERRZEIBETER T,
Travel route, position and close-call spots

for each individual vehicle are grasped.

BTRMT—5
Passable road data Y &

m
ITV - NUEDSOEHRT —5
Image data from ITV,
helicopters, etc.

Rl - WANER
Traffi ¢ control and damage
information

y i
FEL+DRM
wa/\T=RFIu
Digital Japan Basic Map + DRM
Integrated hazard map

EIREER. [DREIH. BIREEEICER
Used for road debris removal,
emergency restoration,

emergency transportation and others

HFith
Origin

To be delivered

ETRES
Travel route

Ev U\ SREERR
O Close call spots
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Usage for project evaluation

ERNRNOERG

Use case for snow accumulation and road icing

70-J5F—9ER0BN
ZHRIOBREIROETERE Z LR U CREEM 2. B
B rNRERF T TO—TTF—5ZEALE LI

70-JF7—-50FEAME (LEEHRRER)
ZHBEOREREETHE UVEE 1 25DOREH - BZHDRE
BEZXEFZERL. ETRENOFEZLELF U

Purpose of probe data use
to identify issues through analyzing operation data each routes in every season, and
review road development/ deployment and take measures

Overview of probe data use

Comparing variations in operational speed between non-snow and snow accumula-
tion periods along Route 12, where decelerated operations are so obvious and
understand impacts on operation environment

Y | 1P R A
L ilmm f STRIM . ERRm ==
" ( .’ SappuroClty /\ { Ebetsu City i, Iwamizawa City “‘ =
ﬁ N R
AT
LT »
S

> Rp15.

ot % 1
‘_ ll‘fli'\;ép1

120

RRFFEi~DERG

Use case for project evaluation

7J0-J5F—9EROEN
BORNERCRIELIC, BERRRBIEOMRZIRFLT /e TO

—J5F—

FEERLE U,

70-JF—-5DERBE (FTREEEHEM)

Purpose of probe data use
to verify optimization impacts of signal timings as congestion measures

Overview of probe data use

to verify impacts through analysis of yearly average of operational speed, travel time
and vehicle halts at signals before/after signal timing optimization measures along
Route 16

— T —ﬁgﬁﬁ’{ifﬁ R G
s average in non-snow average in foggy average in snow
BRE condition condition accumulation condition
I

Doh expressway —

=)
5

I

—

©
=)

]
HRRMHE

Iwamisawa street

AL

Sapporo municipal road

LRI N|
Ebetsu street |

FIHATRE (km/h)
Average operation speed
=
8

EHiE125

N
=)

Route 12 '_1

= g e e il

ESE

| I

0 5 10 15 20 25 30 35 40 45

ALIRH S DEERE (km)
Distance from Sapporo

EE 125 L EREDRELR
Comparison of travel speeds on Route 12 and Hokkaido Expressway
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EE165(CBIESRRARBILOERMRE C. —F/EDFY
RITERE. ESHODFEEDHZERITL. MWRERLELFL
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BESFEE
Joban Exgyessway S4E1D  Clockwise >
AESH FEAE
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SeEaE DiRAE B DIRIA IR ZTEER
Spillback congestion Space available for more vehicles
ESRTEEURZORR
Traffic conditions before and after signal phase change
AEDb (tka—-X5H) ! SAEb (KEH-1%H)
Counterclockwise (from Sakuradai to Oaota) ' Clockwise (from Oaota to Sakuradai)
gyl 22701 # Tl 245 03%
w3 Before 22min 01sec . Before 24min 03sec
Sl 1653258 55361 (25%) | Bt e ik 6501 (28%)
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=| zmw REEC Tl 1400
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f; o 1
ik |
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Hea :
2| zme L iy 7.8E
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ESIRTEE LR DR
Comparison : before and after signal phase optimization
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Usage for businesses

ETCERIERDEHI ETC for Business Use (examples)

FEEESY—FPXZBAVCETCORBERAY—EZELT ETC for business, using the vehicle user ID service, ranges from parking

R 1E5I5C =l HITS y t transaction, ferry use procedure, vehicle control for construction/fac-
(& KDEE TD NESREDOM. ERBICOEFBSY Y paymen
ex - ARDRADE. B & tory gate, retailer’s customer management, and to taxi availability control. The

following are further examples of ETC business use cases.

S —EHOEEPEN/ (—F VIR EIERSNEEY —EXD
K2 CTVWET,

7T U—& Ferry port

7 U —ROERE
BIREHEREEFEDED T EICKD, EMmER
DOFENES. RAFFEHAIRICERE

4 Simplified procedure for boarding ferries
Transmitting vehicle inspection certificate
information via ETC units simplifies the procedure

of vehicle certification and reduces boarding time. - i JIU—i8
Ferry port

RS+ J R IU— Drive-thru service
BERERE
N\EORBHARE, FEl
[EEEEROHETRIE
Automatic payment

Automatic payment frees users from

handling coins. Information on nearby
shops is also provided.

. V.

I& & Shop

BEEEEORELE
BEOREZRPHICIEEL. B8
BERRAORBIE EDETREIC
Advanced customer manage- g
ment

\“, Systems can be developed to help
: shop managers, etc. to identify 8

each customer and provide special
/\sewices to regular customers.
RHEFFERET—ER
Public parking transaction service
FNEROFHREICKOTRHBEHIREDT — beF vy

YaUR, Fry hUATEBETE, BHED/)EEOR
BHTRBICBEDIENS. AL—XFNRSHITEE

a—

Vl
A Junction Interchange

Public parking transaction service

The registaton wih ETC alows \SEARRS AYVIRS

the vehicle to receive cashless

w a &
[ \\

and tokenless parking transaction | £ i , d BERIERE
service, passing by the gate | | 3/ NEORRDAE, BOIESH
smoothly without slowing down B <4 EROMETHRE

\for the payment device. Automatic payment

Automatic payment frees users from M
handling coins. Information on nearby! :
shops is also provided. =
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Taxi queueing elimination measures
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The system automatically dispatches a taxi from a
parking lot in a remote area  (taxi pool) ~to control
queueing for potential customers
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BhER T ZFER Ut REY —EXDERH
Private sector services utilizing related technologies
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Taxi pick-up queuing

IRE1SEDIZCERFSI YUY —ZH)||B5—FEHIHAT
FHTE. ETCZERUREEY AT LICLD., EDHFTODFR
BINEMHUE T VAT LDBRICKDHHINZEHEL.
B CREFBREZEIRLUE T, ETCP VTS ZiRE1SE
DHBROEME-BFHICRELC. FEEDEHNZEEL
FI. BOBTOGFRIID—EERZBRIENEL D BENICE
BULFT. ERIF2013F9R2HICABLE L.
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Entrance In the taxi pool

ETCFIvs FARUVTZA Ry

ETC check No idling J

15 In the taxi pool

Al
Entering the taxi pool

Y29 —T—)b Taxi pool

Taxis pickup bay area of Ginza Route 1

Taxies waiting for customers at Ginza-route 1 Bay are led to Tsukiji-river parking
area to limit taxi vehicles using ETC system. The system eliminates long taxi
queues, allowing safe and smooth traffic flow in vicinity. The ETC antenna placed
both at Ginza-route 1 bay and Tsukiji-river parking are used to limit taxis to a

specified number of vehicles. The service operation starts in September 2, 2013.
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Exit

ETC7 257+
ETC antenna
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Central control
system

ETCFzvo
ETC check

Departing the taxi pool
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Network
camera
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50 —TJ—)UECEER
Requests for additional taxis

are issued according to the
status at the taxi stand.

« KHERRODRE
« AXSRIGDEIS
< Entrance/departure information check
« Acquisition of image data from camera
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Center server 15—y hEfE
Information service

via Internet

SEERERE
Management of —
various information 2 GRS
Availability information
service

- 50—TJ—)LOHERREERS
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« Check against taxi pool status
<"Acquisition of image data from camera

s #REE 1S3 b5 Ginza Taxi Stand No.1 ~

HO ETCFrys
Exit gate ETC check
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‘§ o Departure
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AL Entrance

FEOBHFEICETC FT vy EOBFEEICETCF vy EURIILHRS

YO I—T—)LBRUEDFAO 50 —TJ—)URETHD 254 EEES
BRETHHC EERR TEERR TERSAREN
ETC check when leaving the taxi ETC check upon arrival at the Network camera
stand to identify whether the taxi stand to identify whether the Pinhole camera
vehicle came from the taxi pool vehicle was dispatched from the Unregistered vehicle
and the taxi stand entrance taxi pool warning light

F75#3% Main components

HREAIEHIRE
Roadside controller

ETC7>T5
Ry NIT=THAAS

- J/

HE AR ET T w UER  source: Parking & Transportation Engineering Company
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Deployment as a key device of ITS

BATHDTH—FEDELDIF19814F, FIUFILEK
MR EER Ui h—F EDEIBLEDE1990F T L. H1]
CD-ROMIKIEDTEAT « 7 (&, EHEEMZANEZ DHRICIED,
1997%(CDVD-ROMZHEMA LTz [DVDFE] BEH L.
POOTEICFESICATED [HDDF ] HMERENE Lz,
CDAT 4 PREEEICHW, IV P EERENP 3DDEEZR.
BRI — MEREE T BN B L TLE T,

TSI, N—FEBARDS EY — 3 VBN 5SS
ENAIIERY —INEXRE GELL. RETRITSOF—F)C
A 2E U TRBDEATVET,

EREROBREL

Improved accuracy
of congestion info

201 6FEFXKICIERET 764081
N—F EOFBHNEERD S 1 AFZZBLTCVEITH, HE
AHFFCENLT201 6FERICIFRE7640HAEER L
Ulc. BETIFZILYDBERBELTEERL. h—S1T%
KELEXBY—ILEBOTVET,

Trends in the total shi

A—F EQEARFHEEEHDHER

(F#&) (thousand units)

90,000

In Japan, the first in-car navigation system was produced in 1981. In 1990,
units loaded with digital road maps appeared on the market. Initially, the media
consisted of only one CD-ROM. Then the number of CD-ROM increased, which
needed to be replaced by the driver. In 1997, DVD navigation system, which
uses DVD- ROM, was developed. In 2001, HDD navigation system with a huge
capacity was put on the market. The increases in the capacity of media have
enabled advanced navigation services to be provided such as clear voice
announcements, three-dimensional displays, and fast retrieval. The in-car
navigation units have evolved into a multifunctional mobile information tool
and are being deployed as a key ITS device.

3DEERT
Three-dimensional
transparent display

Marketed in-car navigation systems have been available for more than a decade,
increasing year by year, and have now reached 65.3 million units in the end of
2014. Having become standard equipment for vehicles, this technology has
significantly changed our daily life.

pment of in-car navigation units

76,397

60,000

50,000

40,000 < :
( DVD-ROM 7 ER 55 BItA )
Sales of DVD-ROM navigation units started.

30,000 i
VICS¥—E Bk i
VICS service started. !
20,000 ,: i i 17, 524
P : 14,019
P L 11,190
10000 b 7051 2997 B
b 5 [ |
1 2796 3,931
1,9027°°° o

29, 851
25 41 4
21 400

70,825
- - - - - - o 65 557
G HDDR 7 ER 7 B % ) 60108
Sales of navigation units with built-in HDD started.
54,642
S - - - } ) 49,055 I

44,181
38918
34,340 I

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

HL 1 1996—1999 1 JEITAT — &2 L W ER O E LB EEH

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 (&)

(FY)

2000—2016 : JEITAT—%

B EEZIRRAEOR.L

R EICHHE R RERT L, 2TIOEDL SEE
RTCERRENTEST HRED. ETHEICHEH—
TP ATAE FEERR CEERNCFET B
BE. REEEETIET HREDEALINTNET,
&, RAEBHEMESEDEREEARTPESRR
PTIREET 2/ 0y 7 DA S (TR Ui iE s matss o
BOMEEEEICHIBRT T SREEELCLFT,
fy BEF IS ILT UEF 1 —F —EHORETE,
RREFHREEHZEL, 5I0EH L TREHRED
DRI DBRRROTEEEDHESLTL)
=7,

1 | safe drivi istance
The safe driving service is available with in-carnavigation systems. An
accident-prone section, sharp bend or merging section ahead is
indicated on a map display screen, and a warning is given in a
synthetic voice when another vehicle is approaching. An additional
available service with in-carnavigation is a display of the hidden rear
view of the driver, and can generate voice warnings. Another service
displays the views both of the front right and left of the drive. A system
equipped with digital terrestrial TV tuners can automatically receive
emergency broadcasts and display nearby evacuation sites.

I~ — ~ ~ (-1

s BB 77 OTBORDET [TV, BIFAN—FTEICE
th ERTIZIVEE (1210) PBEimEKmIT i R
FIZIKE (D2ET) NOMINHEHR. ZERRIC
Ko TC12ET /DU EITDEBVRTIREDSS
LCTWET,

Flc. CDPDVD. HDD. XEU—N—REEBE
AT A TICHINU. BEFAVERZE LD DEEY
AN — D7 VP EERERED SEAMEIBRZEDIAD
DRBHHOET,

Substantial entertai t servi

As analog terrestrial broadcasting ceased in July 2011, the latest
in-car navigation units are equipped with devices for reception of
digital terrestrial TV broadcasts (12 segments) and for mobile
terminals (one segment). Some units are equipped with an
automatic switch to select from analog, 12 segments, or one
segment depending on reception. The units are also compatible
with various audiovisual media, such as DVD, CD or memory
cards. With the audiovisual functions, the unit can record and play
CDs and import the latest music through mobile phones.

6 I—JJEIEE%(D = //ll.iﬁ’u‘f—f‘_\'r%
R - BES

Warm of merging lane

4 With beep sound

Enediaital o I
Displaying sections of % "
frequent acmdents

¥

M ERT VY IVEGEIC KL DRDER
Receiving emergency broadcasts via
digital terrestrial broadcasting

»aEn  EEE veies

[LEBHERRT &

Displaying evacuation sites (5%

BT I 5 IVEE
BHERT

Display of digital terrestrial TV
= programs

4" Music Folder

Track No. 001

|

Alhum

Track

Artist

[FFSERE A AE
Synchronous recording
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AV—bI73V=FHALEY—ER

N—FEDMIMEENFTET 52— T. SEEECIFELDEA
DEBENVEETCHRICEBSEUNTESPND (Personal
Navigation Device) PIHESHICEMDNEDRAY— T+ V%
N—FTEDORBETDE. I—FTEEFE(CESHEDIEEE
$HTWVFET,

Ffe. AN—h I3 VEBERTDHIEICLDT, FRICITSR
Ny hMMI—ERZZ(F 5N REFEUDSRCEHF ORI N TL)
F9,

A= 3 VDR IFEN

WEBDBEICEDE. TNAIBERSEDHERERRIE
2015FEXRTI5.8%, AN— T+ VE8EMTIF2010FKCIE
9. 7% THocbdDH201 1EXKICIFRI.3%EHMIEIC. 2016
FERICIFHT7 AEDT7 1. B8BELEICER LEL, SHBISH
DERHTEINDD. | TSEEDHICBNTHAY— T4
VOERADEEENED,

Services using Smartphone

A recent trend of handy in-car navigation system use has attracted considerable
attention due to widespread availability and the wide variety of types. The systems
range from multiple functional systems to a handy and highly functional personal
navigation device (PND), and to a replacement of Smartphone for use at anyone’s
fingertips. Still further, the ITS Spot OBU with DSRC in voice type, usable by
connecting with Smartphone, is also on the market.

Rapid Adoption of Smartphon

The results of a survey by the Ministry of Internal Affairs and Communications
reveal that the household rate of mobile phone and PHS (including Smartphone)
reached 94.5% in 2011. In 2010, Smartphones only accounted for 9.7% of that
total, but had reached 29.3% by the end of 2011, a threefold increase. In 2013,
it further increased to 6.5 times. As Smartphone use becomes more widely
adopted, the convenient availability of ITS services through connection is
required.

FEERBEHEOMHFRERR (FR22F~Fr28%F)

Household share of communication device (2010-2016)

100% . A UL
[F— = = = = = ——f=] ($EHEEE - PHSRURY— T 72)
90% - — Mobile phone PHS and incl. Smartphone
N\vav - BEEEE
\} SO _
a0 A RDEDDFHIC EEEsE

1V AV RERIEFIMER T

Fixed landline (home) phone
)Xy pc

70%
0 76.8%—73.0%Ic
PC share decreased from
AX— T AV DRV IFEHE. & 60% 76.8%1073:0%

Ty hEURKISERIEEBT,
Smartphone share increase is slow, 50%

T ANX—NBNT#2/  Smartphone

AR TOBUFEFVDIERZER L
72.0%—71.8%IC

and tablet terminal is increasing firmly

Smartphone share increase is slow, moving from
72.0% to 71.8%

40% R
AR+
r . Tablet terminal
30% T
0% 5Ly NERFEBEICHOTSED
33.3%—34.4%I|C
Tablet terminal is increasing firmly, moving from
10% 33:3% 10 344%
0%
FR22F K| FR 23K | FR24FER | FRR25F K |[FR26FRK | FR27FK | FR28FXK
end of 2010 | endof 2011 | endof 2012 | endof 2013 | end of 2014 | endof 2015 | end of 2016
—¥— [E|TETEEE Fixed landline home phone 85.8 83.8 79.3 79.1 75.7 75.6 72.2
e /XU PC 834 774 75.8 81.7 78.0 76.8 73.0
w=@ue AY— K7 #+2  Smartphone 9.7 29.3 49.5 62.6 64.2 72.0 71.8
=== E/NTJLIRAREE  Mobile phone 93.2 94.5 94.5 94.8 94.6 95.8 94.7
== 2T Ly NUIEER  Tablet terminal 7.2 8.5 15.3 21.9 26.3 33.3 34.4

HHZHRG, SFEOHF2AFICSIT2ZBHREEKFDFRBIESERT.
* Subject figure represents the household rate of each communication device in indicated year

(Hg) #4E [FrR28E B EH AEmRE]

source :‘Communication Use Trend Survey’ by Ministry of Internal Affairs and Communications

A¥=hIAVCEBA=FETF=Y3Y
FUSIMEZERWET TUs—va VL &dFEY—vay
AR—NI 2V DFIFIMRT T~ 3V TR BFE
TRIBTREA—FT S —Y 3V RSB LB O, B8
A—H—PRA—N—TEED SHHIRESINTNET,

FES—Yavh AR JUs—ray

smart G-BOOK (h3%) . A VF—FERT Y GRE) |
WDBNAVI (BVUYF—5L) . RSATHR—F— (NA
VITIME) . Googlexwv 77+t (Google) . Map Fan* (2
UXVRP) . ROEHEIE - ROERSA TRV M (NTTRO
) F

smart G-BOOK (~3%)
smart G-BOOK (Toyota)
HiE © source :
http://g-book.com/pc/smart_G-BOOK/

T LL4F—5 :

AX—=RITF VWU TA AT A F—FT 1 F 2. AX—h
TxVZEREL. ERA7JUEFIBIDCET. TR TUA A —
T4 ZOREBEERIERY Y TCRIMDA—FTES— a3 #aE
METEED,

RIATF. AXN— I3V EBH T RTUAZE R T DBE
D1 D MirrorLink] (SRIGUTET A AT UAZ—F 1« A DHE
FES . HIGHETE T lEE N TR S TED F T,

martphon for in-car navigation
Map application with digital road map
Automotive companies and map makers have put many digital map applications
for Smartphone on the market. The application can be used at front passenger
seat.

Map application for navigation

Manufacturer’s product ranges from Smart G-BOOK (Toyota), Internetnavi (Honda),
ltsumo-Nav (Zenrin deta com), Drivesupporter (VAVITIME), Google mapnav
(Google) and MapFan* (IncrementP), to Docomo Mapnav-Docomodrivenet (NTT
Docomo).

146
, u&um
i vics14:30 |

= |
3

| | PRl
‘ 54 i

Vei7:42

Internavi Pocket 2012.05.24

A=y hFERT Y & (R%)
InternetnavPocket (Honda)
HE#8 - source :
http://www.honda.co.jp/internavi/pocket/

nnection with a displ i
With display-audio function capability, the Smartphone offers up-to-date car
navigation functions on a large display screen with touch-button operation.
Recently, display-audio that complies with the MirrorLink standard has been
newly released on the market to facilitate connection of Smartphone with
onboard display.

AIRFER LT « AT A A —F 4 7 Dl Example of display-audio compatible with smartphone navigation

© RY—RTAYDFEF TVEE> ERBIC,
+ WHEFET T + ARKRFEMRGT « AT A

WHRANRN—FT#+/

W7 TU
—% smart
G-BOOK

iPhonesh

Jm NAVielite
N e

Android™

(HH#8 source) RIASYHP
(http://toyota.jp/dop/navi/lineup/dan-w62/)

HERE. iPhonel#ismart G-BOOKETHTT .

BHCPST YT FEMR

AELEETHEHNEPTW

More convenience with smartphone navigations

AN—RI# U, Fuviafi— FCANEEETH0K
HHROGPSy T THEONIEEF v v FLEY,
#—BIRET A7 — M v ERELTURE JBahBhET.

59



VI ITSZBRTHY—ER
H—FED S SiRLEEMHIEIN

IV ITS subservice

In-car navigation leads to various OBU systems

60

STEBEZIE
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Pedestrian Mobile Navigation

Pedestrian Mobile Navigation corresponding to the universal society
Pedestrian mobile Navigation service with Smartphone or others responds to
various user's needs according to various lifestyles. The service provides
information on travel routes, locale and others, which directly respond to a
person’s needs.

(1) Pedestrian spatial network data to support service

The deployment of data on spatial networks around pedestrians allows
personally required information to be available, which may include barrier-free
routes to avoid staircases, appropriate road or passageway widths, freedom
from gaps, and so on.

(1) Y—EREZZ BHFTEMRY NT—55—5

FTEMRY NT— I F— I DERENGE . BB, HE.
BEEERT -, BAOSRIRRD - —XCH Ui/ 7D
D) — i EERDSERDAEEE 1T D F T,

BWIFERE REZEMTIIL-bEHE

a wheelchair user, requiring non-gap routes

RAEMBEOEREFIFEND=—XICEHE T, NI T 7)) —ORBENERE ErEL
With respect to the current location and user’s needs, information including barrier-free is transferred

BEE mEN-PEFE
the able-bodied person, requiring the shortest route

BEMEOFEREFAEN=—XICEHLE T, FE/IV— M EDERPEL
With respect to the current location and user’s needs, information such as on the shortest route is transferred

FMAZEDOHEENEICEDE T 2y hT—
JTTF—BRIZHBNUTDIEHRERRL. B
ERFDIEBMEL EETVET,

Search barrier-free route in networks with
respect to the current location, providing alert
if needed

PRERIL— I

route search

BEDODHEVIL—RDEA
route without gaps

"y I —RDER

route with shortest distance

TS HEgA E (/—K) destination and others (node)
INUT DIV (U T)
barrier-free route (link)

wenn BEECCIGE. JRNERG END TIBREFF ORI (U>7)
route with barriers incl. step, slope, alley (link)

(@) Y—ERDEFF (FitDdY—ER)

CEWTHREZICNYT 7)) — BB e 1R 4t
Provide barrier-free info to a wheelchair user

service example
FEMXTEF, =V FILINU 7T —E%

[CEDE. BERVPERICK > TEENATERA

BALBICEITT. FETORED DREHE

iy 7‘3 - B EBAERUATVERLIZHDINUT T
= e JrmeE orE) U — R BEDIER iR Mt
g% :::z Dissemination test on barrier-free route guidance is
et el carried out in Ise sections aimed at the disables or the
%i . elderly to enjoy safe and smooth mobility throughout their
" iy sightseeing trips
o [PickUp] REMEARDA U IFILA TR
b w JZEBAVEBERNO BB XD/ (U 77
TU—IERZRHELUTVRT,
B E’gi&;
: O —LRDMLADESE

% - 5RI\U D 3 VERFERESR
#85%0599-21-0550 NPOEARZEEN\U 7 TU -2 5— BR)

Point of contact NPO Ise-shima barrier-free center

REHEA
15X by 7

FRAEND=—XICE- T
INYT 7 ) — R DR

ITSRiKk K > Di HITS
(MAR— b7+ EDEEDOIHEFETC2.0EH;2%
ITSAKRY MHRETC2.0EHE T vyvF UIEHRZ. AVKTE
T 8EEA
SEEEPERIEEICGRBESNEITS AR Y M SERIESNDEE -
KBETF—¥7% [ETC2.0EH:2E] i+vvF,
Bluetooth®@E T DN D e iBANdroid AN — b7 # VhH,
[NEFERBER P DB B ERZEZER CRRL. BFEC
ENTDCETEDPBECLELE RS A ITZYR—NUETD,

[EEE RSN
Receiving regional traffic information

BERERBEEARTEER (Av— b7+ TRIE) TRA —
Regional traffic information provided by screen display

and voice guidance (by use of the speech capability of a

smartphone)

() EINAIVBEEITSRARY FOFHHAY—EX

EI3oadEIRMBERMEEMFR ClE. RIECDOHREITSIC
DWT, 20120 SEREXA—HF15ELERHEBMS A
DI TSHFEICE I 2 HEMI ] ZTWLWEUIc. 2013FDITS
HMARRFRR2013TlE. [EHBEMEITSARY bDEHET—
EXIICDOVT BE. e RBBERHEE 14t EHBRAZT
W 3= =R [E/I(VBELITSAKRY hOBRAEYT—EX

(12V) | Z=L. U—EROEM M ZRELE U,

Ky 3—T—ADAEIF. BABHSERCEIFTTOERER
ZETUC, EHBEREITSAMY hOEEICKIDEIRT DA
BY—ERAZAN— NI 3 V7ZBUTHERTSHENSIBDTT,

TSRy b5 DBEFIEBRICMA CTHEHEREN OB
BEEP S Y PN— I EDRIRIBEMEAN— NI 3 VTR, &
TIL— T UTo @ BRI ft O B 2R LR Uiz, EIC
TEDRIEITSARY hEAN— T AVDEHEUTRETDH
LWO—ERDENBERBELELR.
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ATSRARY bZEFAULIE AT > TS5 U —DRME
T OT YRV TOER B BRODIR M
BIFED T O BERDIE M

Connection of ITS Spot with Smartphone (Cooperative ITS
(1) ETG2.0 OBU enabling Smartphone connections

ETC2.0 OBU can receive a high speed and large volume data from the roadside
equipment of ITS Spot, which is placed along expressways or toll roads. An
Android Smartphone compatible with ITS Spot service using Bluetooth displays
wide-area road traffic information or safety driving assistance information in
schematic and in voice. Thus, support is provided for safer and more
comfortable driving.

RLBRI(EN
Receiving safety information

LMY AWMABEERREER (Av—b7roorB R (RN
Safety-related information provided by screen display

and voice guidance (by use of the speech capability of a

smartphone)

(2) ITS World Congress Tokyo holds a showcase

(source: the 20th ITS World Congress Tokyo 2013 HP)
A showcase of the World Congress Tokyo demonstrates the next generation ITS,
organizing a bus tour to provide experimental benefit awareness, where the services
from ITS Spot are coordinated with Smartphone to be offered along the section
between Odaiba and and Umihotaru on expressways. Advanced traffic information
provided by ITS Spot, as well as road vicinity information including road signs or
landmarks, is displayed on the screen of Smartphone. The demonstration provides
convenience through the successive and prompt information service offered along
the travel route. Still further, emergency evacuation information in Aqua Tunnel and
a new service, ‘stamp-rally’ using ITS Spot, is also demonstrated. The various
services realized by ITS Spot are appropriately coordinated with Smartphone.

« ITS Spot information is displayed in Japanese, English and Chinese

« Stamp rally is held

+ Information in vicinity is provided through mobile phone networks

« Emergency evacuation information is provided in Aqua-tunnel

» Facility information is provided at Umihotaru

ITS GREEN SAFETY

H—ERASEHEA X—3 conceptual image of service operation
(http://www.itsworldcongress.jp/japanese/program/showcase/index.html)
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Providing the latest road traffic information via in-car navigation systems

RSAN—DRE L T DRITDEBEIEIEHRZ I (< H—
FTEICRHT DT IVILT—FEEV AT LADMVICS (Vehicle
Information and Communication System) TY,

VICSI[FHANEFR(CERIFTTI1996F4AN ST —E R %Z
B LFE LI

VICSIEERD{tHH

ERERTIRER
Prefectural police headquarters
* REEER
Traffic
Information

BAEREREREY 5 —
Japan Road Traffic
Information Center

4

EIRERE

Road administrator

EkE—a>
Radio wave beacon

VICS (Vehicle Information and Communication System) is a digital data
communication system which promptly provides the latest necessary road traffic
information to drivers via in-car navigation system. The world's first VICS service
started in Japan in April 1996.

Mechanisms of VICS information

FMZ & fix
FM broadcasting

..00°°'

FfeE—23>
Infrared beacon

FMZ&E7 V77
—~ FM antenna

GPSZ 7=

VICSEHEH

E—av
RE7VTS
Beacon-receiving

antenna

/GPS antenna
VICS receiver

LCDE= 4 h—FEAK

\LCD Display Car navigation
system unit

BREEICHBINTND |,
BRE—TY
Radio wave beacon on an expressway

Radio wave
beacon beacon

3X 5717 3types of media FEAHER(C
D 3 N BETNTLDHE—TY
E-a> Infrared beacon on a highway

-

Infrared
=\

= (LAJLT) Text (Level 1)

9 (L~JL3) Map (Level 3) )

R% O =i
RABNFIC~RRIC EHRFRH

WigE 1>
Radio wave beacon

JFeE—a>
Infrared beacon FM broadcasting

FMSEHE

W (—B) EREXBEREEIATLAE S
source: Vehicle Information and Communications System Center

h—FEEEERRIEREHT5450
N—FEICEBFEINDVICSIZ v MFRR(ITE
U, O—EXEH' 5201 6FEERE CICRETY
B450LEEZHEL. h—F EDEENZTEHE L
TEELTLET, 50,000
In- iqati ith VICS tandard
VICS (Vehicle Information and Communication Unit), which is 40.000
equipped with in-car navigation, has quickly become
widespread, with the marketed units reaching 54.5 million

30,000
units in 2016. The VICS units are installed as standard in-car
navigation systems.
20,000
10,000

o128 442 1,020

VICS1=wvhkD tﬂﬁﬁﬁ%%‘l’ Volume of shipments of VICS receivers (cumulative total)

2017F3R8KIRA. VICSIZ v bDOHEE#HIFD450H 522 |
The number of VICS on-board devices sold in Japan has reached 54.5 million units!

(F#&) (thousand units)

1,815

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 20122013 2014 2015 2016 (F )
(FY)
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ETC2.0x{h—FEDFERTVICSIEH%Z
FEFEEEN

Improving the accuracy of VICS information by ETG2.0 compatible in-car navigation

ERABEBEHTIAELED.8GHz DSRC (Dedicated Short
Range Communication) ZAWWSZET. KDLEHETE
HIFHEVICSIBIRDIZHRDL Y A LU —EEFBRICKD S
BEICDHDDODDPTVEAPIREBRED TEFI,

Ffe. BRIAXSHRE UlcEalbtEGRZER U THRERICD
PMOPTVBHIERSZRHELCD, Emh sy TV
T270-TTF—9%DFARICLK>T. £DZBLDIERD
VICSIERZIRELUEDTEDRIITHEDFET, H(C. £
BEXIEERTEDIRELTVETD,
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Wide range of information

FRIEE{RTERORE M

Information by still image

VICS, which uses 5.8GHz DSRC, can transmit a fast and large volume of various
kinds of information. Road information and warnings are provided by voice in a
timely manner, which is also easy for the elderly to understand. The service
provides information in an easy-to-understand manner by using still images from
roadside cameras. Probe data* that is up-linked from vehicles enables information
on many roads to be provided. Still further, safety drive assistance and other
services are provided through the roadside equipment with DSRC 5.8GHz, which is
available for the VICS information service, as well as from roadside optical beacons.

*Probe data includes information on position and time, is stored in onboard units and can be
processed into congestion information.

BERIROMREM

- . ZD%. BEHEHAKMTT
Information by voice

Congestion 2 km ahead due to an accident.

% < DRBOFERESR

Information on greater numbers of routes
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Promoting the construction of Smart Interchanges

r—

LEBBEEEE - IhiEAY—~C
Obuse Smart IC along Joshin-etsu Expressway

The mean distance between interchanges is about 4 to 5 km in Europe or America, where expressways

HAPDRAY— V5 —F 1V IHOHE

are free, but is almost double or about 10 km in Japan. This is because personnel expenses are incurred 80
to collect tolls and constructing integrated facilities for collecting tolls is expensive. F70  WSA: PA#zEGEAY 63 67
Cashless toll collection at Smart Interchanges will reduce the costs of operating toll gates. Furthermore ; 6o | MARRERE S5 59
Smart Interchanges require only small structures and land areas, reducing the construction cost. Smart ™50 -
Interchanges will not only improve the convenience of using expressways but also revitalize the 240 |
economy of regional communities that have no inter changes, by providing access to express ways. T a0
bao
10 -
0
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Field trials conducted jointly

it icinal te
The Ministry of Land, Infrastructure, Transport and Tourism has
carried out field trials of Smart Interchanges jointly with regional
municipal governments since FY2004 to examine the safety,
profitability and needs of interchanges. Smart ICs can be built at
existing service areas, parking areas and bus stops (SA or
PA-connected Smart ICs),which are relatively easy to construct, and
directly to expressway mainlines (Direct-to-Expressway Mainline
Smart Cs).

[EES EAVE KR 31
AR FE A OB RO MBE S NZE LT,
(SBEEHAT— NIC - BER)

Attracti | revitalizi ial facilit

Commercial facilities such as large-scale retail shops can be attracted.
(Misato toll Barrier Smart IC, Saitama Prefecture)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 (F&)
A IAMGERFEERAELS L THE,
2004%F & W HAEBRIFAS L. 2006 F10A & 1) AIEER

SA - PAE#HE!  SA or PA-connected Smart IC

TIEERDIKE > TL
- 3[SA-PAERER|D
/ 7 AX=IK

A schematic diagram
of a SA or PA-connect-
~ ed Smart IC. Full-scale
deployment has started.

way Mainline Smart IC (Mitokita Smart IC)

SAPPADIEVEFICEHRECTES [HFRERE] DA X—IH
A schematic diagram of a Direct-to-Expressway Mainline Smart IC. They can be constructed
at points other than SA or PA.

AZPAF=NE-NEH=HE
BI5 (2009 % 7 A%—7>)
Costco Wholesale
Shinmisato(opened
% in July , 2009)

=MREFMAY— N ICKEBE (B/H)
Traffic volume at Misato toll Barrier Smart IC
(vehicles/day)
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Better connection t rtation

The use of park & bus ride is promoted. (Mito-kita Smart IC, Ibaraki
Prefecture)

lic tran

KFIAY— N IC OFIREHRERESRFIRAEH
Traffic volume at Mito-kita Smart IC

3000 KEJEAY— b IC OFIAEHK 2.644 2,892 2,686 100,000

vehicles using Mito-kita Smart IC

2500 —
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1,500
1,000

500

453 ¥7:)) 25000
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Attracting more tourists

Visitors can be increased (Ogata Smart IC, Niigata Prefecture)

BOICERAAZE

Number of visitors to Unohama Hot Spring

75,000

50,000

month) 0

0 #FRT (2003 ~ 2005 £F49)  #F% (2008 ~ 2011 £H))
(/8) | 2006 | 2007 | 2008 | 2009 ' 2010 | 2011@m o) Before Afer
(vehicles /* day) ™ (2003-2005 average) (2008-2011 average)
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Ambulance transportation

The time required for transportation to a higher- level medical
treatment facility can be reduced. (Tosa PA Smart IC, Kochi
Prefecture)

THEPARY— KIC OFAT.

WX ET10~20 D DSEEHE

By using Tosa PA Smart IC, the time required for
transportation can be reduced by 10 to 20 minutes.

KERORBEMERINE Uiz, NEFAY—b
IC - LBS)

Assistance for disaster prevention

Alternative route in times of emergency (Kake Smart IC,
Hiroshima Prefecture)

WITY DEBIEKEICKVBES HETT7TEDOBITRE (FAREBET
28) 22Xk, 2006 & 9 ADEAE 135 TlEEAKEICKUEENEIT
b ERY), SREBEAH—DERRERY . MNFFAT— N IC OFIFED
.

In the past five years, the nearby national highway has been closed or partially closed
(including one-lane alternate traffi ) seven times because of natural disasters. In
September 2006, a landslide caused by Typhoon No. 13 rendered the national
highway impassable, leaving the expressway the only route available. As a result, the
number of vehicles using the Kake Smart IC increased.

2006 % 9 AOBRA 13 SIC LB ERKE
Alandslide caused by Typhoon No. 13 in September 2006

MEtAY—KIC
Kake Smart IC

< EmrEONEmE]
4 Ambulance transportation
to Kochi area

Z7—hIC#EHh

Via smart interchange

—REBAEH

Via conventional road -~ ) )

+ Kochi Medical School Hospital

+ Health Sciences Center

+ Japanese Red Cross Kochi
Hospital

+ Others

Tosa Shimin Hospital

NN &
TiEPA 27—} IC| EERAE
Tosa PA smart IC Hasuike intersection
Congestion-prone spot

FiRE - LR Pacific Ocean

Hewa, Kitahara District

2006 & 9 AFMOMETA~Y— bk ICFIAREE (BTILHHARE 9/16 ~ 3/20)
Traffic volume at Kake Smart IC after the September 2006 heavy rain
(closure period: September 16 to March 20)
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L&ty y—hi B{E
TUNT 4« U RIE. BRuBfE(Telecommunication)
EIEFRB T (Informatics) ZHEFEHBTERET. Bl
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Interactive communication between road and vehicle

Telematics is a synthesized term, resulting from combination of ‘telecom-
munication’” and ‘infomatics’. The recent telematics system allows
various services to be disseminated to drivers via interactive
communication between a telecommunications center and vehicles.
The services have been provided by a private company since 1997
in Japan, and the users are rapidly increasing as technology and the
quality of services improves, and because some services became
free in 2002.

Services include the provision of route guidance together
with traffic information, news, weather forecast, tourist
information, music data, emergency call services, and operator
services. Automatic updating of car navigation maps started in May
2007.

1 'O0—J1 iaH

o HROEBEHRET
Automatic update of
maps

R FHREE
Weather forecasts

¥ VICSIEROEHEEE

Providing VICS information

TURT « VAT —ERFBEDELZ JO—-TH—E LT, EfT
FDREPRIEEDRRET —5Z2 Y5 —(CEHTHML. h—FE
DIL— MERPEETFAFICRIREE DT —EXN, 2003FLIKE.
BA—H—TIHOENTVET ., 2007F18(CFTO-TIEHRNS
STEUCREZMRAEICRARUCIO RS A INDOBD EHZHET

DU—EX8EHLE LI,

TO—JEROINE ERHDA A—T

A schematic diagram of collecting and providing probe data

try—hSiERERH

Providing information to users from the center

\

Since 2003, the vehicles of telematics service users are used as probe cars
to collect data such as traveling speed and route, which is then analyzed at
centers and used to navigate cars and predict traffic congestion. In
January 2007, a new service started which informs drivers of their fuel
consumption estimated from probe data and encourages them to drive eco-
nomically.
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Transmitting data on the required traveling time, etc.

N
N
oo
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Accumulating and analyzing data at the center
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Informing
the optimum route
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User B Traffic congestion User A
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Services f ting safety and it

A safety service automatically informs a center of a vehicle anomaly
such as when an airbag developed, and the center then calls the
ambulance and other emergency vehicles. In May 2007, another
service of informing stop intersections started. Antitheft services are
also deployed, such as informing owners about a problem with their
parked vehicle and the location of the vehicle if moved via phone
and/or e-mail and remotely controlling the vehicle through an onboard
remote immobilizer. In July 2007, a new safety service started which
provides drivers with forecast of storm or earthquake information
along the traveling route.

On the morning of March 12, 2011 at 10:30 am, the day following the
East Japan Earthquake Catastrophe, Honda released vehicle operation
information based on the historical vehicle operation data, in order to
secure smooth travel for subject habitants in the catastrophe area and
many supporting activists in the area.

RAAKBKTODA VY —FECLDEDEHS BITRERBR
Nyl (A X—Y) i AERHIERNST

‘Vehicle operation historical data map’by Internavi for East Japan
Earthquake Catastrophe area (source : Honda Motor Co. Itd)

SR T RIERE R IER

Information on predicted storm and earthquake
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fe driving control m for corporation loyed

e

In January 2007, a safe driving control system for corporations was started to encourage drivers
to drive safely. A warning is displayed on the onboard car navigation unit when the system detects
speeding or sudden acceleration/deceleration, and the information is also transmitted to the computer of
managers by e-mail. From maps and graphs of speed changes, managers can see locations where the

driver drove dangerously, and so can give appropriate advice to drivers.

EfRi5EERZ U EPRDORTRER
Map showing locations of dangerous driving
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NHBHEEV AT L (PTPS)
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source: UTMS Society of Japan

Public Transportation Priority System (PTPS)

Public transportation priority system (PTPS) ensures regular service of buses,
and encourages the use of public transport. On board equipment mounted on
a bus etc. send out ID through infrared transmitter and the received ID by road
side sensor is utilized for bus smoothly passage at the intersection.

At the traffic control center, extension of the green light and shortening of
cross traffic red light is performed.

By introducing this system, the bus operation time is reduced by 13%.

As of the end of March 2017, 41 prefectures have been implemented this
system.

BEEGEZIEVATL (DSSS)

ZeBEwEYATLA (DSSS:Driving
Safety Support Systems) [&. RSA/{\—D
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DSSS XL T DSSS level I

BRI >
Roadside equipment(RSE)

&Izt  roadside sensor
BrEm / HTEZRA

Driving Safety Support Systems (DSSS)

DSSS is a vehicle-infrastructure cooperative system that is aimed at preventing traffic collisions
caused by delays or errors of drivers’ recognition or judgment.
When necessary, DSSS calls drivers’ attention to potential risks in the surroundings.

DSSS consists of level | (information is displayed in all VIICS corresponding navigation system
screens, irrespective of vehicle operation conditions), and level | (identification of the imminent
collision hazards with the tie-up vehicles, discerning the vehicle operation conditions such as speed
braking, information is displayed on VICS corresponding navigation display screen)

e o e = l ;

HE L —REEEAN ERBEREE Y AT LAY 2 —
source: Vehicle Information and Communication System Center

QOutline of mechanisms DSSS

Roadside equipment (RSE) provides information that cannot be autonomously
obtained by vehicles, including traffic signal information (red time of traffic lights),
traffic regulation information, road configuration information (location and speed of
vehicles or pedestrians), to an onboard unit (OBU) via infrared beacons and other
wireless communication media.

The OBU judges risks of crossing based on both iniformation of its own location and
speed, and information provided from the RSE, and alerts the driver’s attention to
these risks as needed.

DSSS NJLTT  DSSS levelIl

DSSS LNV b EHEADT —5 24/

Generates down-link information from infrastructure to vehicles

ey

approaching vehicle/detecting pedestrians s oo f"‘
1 =7 e
R {55154 ERAR B
%ﬁ / &1—;%0} Traffic signal information FIEIRE COREREL E
I8 - ®RE Road configuration information
Roadside sensor
information
KE—DVEFICKDERERE
(6] M (BN R RS R B M 2 6 L7 SRR (E 5B C. =il (il
. 2R) EORNBMBEHEEE ERMBABELHEHFEET.

e ' He—av
infrared beacon

3 XF 1 7 VICS M iEadfi
0BU with VICS 3 media

infrared beacons are wireless communication devices utilizing high
directional near infrared technology. They perform two-way communication
with vehicles(0BUs) and have avehicle detecting capability

DSSS AL I St IiEaEi%  On-board unit(0BU)
ZEBMEBEOETBER (LB - RES) AL TR

BERRMEEHIMTL . EBRENBERESIIVTERE

alert displayed on screen

HE L — R EEA BRBERBES AT L 42—
source: Vehicle Information and Communication System Center

Generates information calling for attention
Determines the necessity and timing to provide information
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T

el

LA

BFE - 5 - BREIC KD FEMT
Provides voice/sound/graphic information
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Nationwide implementation of DSSS starts from 2010
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Right-turn collision prevention system

Helps to prevent collision with oncoming vehicles.

Information to be provided : Location and speed of oncoming vehicles

Destination of information : Right-turning vehicles
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Crossing pedestrian recognition enhancement system

Helps to prevent collision with crossing pedestrians.

Information to be provided : crossing pedestrians

Destination of information : Right- and left-turning vehicles
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Left-turn collision prevention system

Helps to prevent collision involving motorcycles or bicycles from behind.

Information to be provided : Location and speed of motorcycles or bicycles traveling behind
Destination of information : vehicles traveling in the first lane

EEREBLUMLEZEY AT L
FESDREEUBILEXIELET.
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EIES XERIIET DB

Signal recognition enhancement system

Helps to prevent unawareness of a red traffic signal.

Information to be provided : State of a traffic signal facing vehicles
Destination of information : vehicles approaching an intersection

|
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Ahead of the nationwide deployment, a large-scale verification test and demonstration have been implemented in February 2009 in the new Tokyo waterfronts subcenter

district.

Following this, deployed systems began operations at 17 locations in Tokyo, Saitama, Tochigi, Aichi and Hiroshima.
In July 2011, the next generation DSSS initiated operations at 15 locations in Tokyo and Kanagawa.

HEVEERFIESIEY AT L
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Crossing collision prevention system

Helps to prevent crossing collision at unsignalized intersections.
Information to be provided : Location and speed of crossing vehicles
Destination of information : Vehicles approaching an intersection

HEVGEBEREERMIESTIEY AT L
ESEOBEVRZERICBIIDHAEVE COBRGEHREHDIEZFX
ELET,

EEBR TEITDEGRREDE  RE

RER RERICEAISED

Crossing bicycle collision prevention system

Helps to prevent crossing collision with bicycles at unsignalized intersections.

Information to be provided : Location and speed of crossing bicycles

Destination of information : Vehicles approaching an intersection

—BHEIERHEIRE L UBAIESHE Y 2T L
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Stop sign recognition enhancement system
Helps to prevent unawareness of stop sign regulations.
Information to be provided : Location of stop signs / stop lines
Destination of information : vehicles subject to the regulations
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Rear-end collision prevention system

Helps to prevent rear-end collision with vehicles stopped or traveling at a low speed due to
congestion or a stoplight in a curve or up on a slope.

Information to be provided : Location of end of congestion

Destination of information : Following vehicles

H L — AN UTMSH S
source: UTMS Society of Japan
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Countermeasures of wrong-way driving on highway
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nterm res of wrong-w rivin

Aiming for zero reverse running accident on highway by 2020, multilevel counter-
measures of hardware and software will be taken against reverse runnings from the
view of road operator side, the driver side, the vehicle side respectively.

At the highway companies, anti-reverse run physical and vision countermeasure

service areas.

[£2Z] SEERRTOHEDIRERESG

[Reference] Examples of countermeasures of wrong-way driving on expressway
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Interchange junction section
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exercises are being deployed at the interchange branch/merging junctions and
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Flat Y type interchange
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ing for countermeasure of wrong-way drivin

In order to promote even more reverse running countermeasures, public proposals

have been received from private sector companies for the following three themes;

technologies)

(9 techniques)

(D Technologies to give warning to the reverse running vehicles from road side (14
(2 Technology to detect reverse running at road side and collect such information

(3® Technologies to give warning to the reverse running driver through on board
equipment (5 technologies)

For the above mentioned 28 technologies, verification on actual roads will be made
in FY 2017 aiming for practical application from fiscal year 2018.
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[Public proposing field ]
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Attention to vehicle of wrong-way driving on
the road side

sl —ELEDRRAHR - - EE AL
IR EMRiE S

Attention aroused using sensor and LED
display board - sound - light etc

i
(SRiE R H 88 T DEER]) ="

OEig_E NIRRT - HEAIXTR
Physical and visual measures on the road

ORI THEEZRR L. ZDIEHREIN
&9 2 Hif
Technology to discover wrong-way driving
on the road side and collect that information

. BEIHAZ IDL—HY—E>H—ZFD
EfAIEES - Al Y —DEH
Utilization of roadside devices and roadside
sensors such as roadside cameras and 3D
laser sensors

C EREHE 2L DE) &
Linking with the road control center

OFEHMR I & 3B EEMA DEERE

Attract attention to vehicles wrong-way driving
by onboard equipment

« A—FEICELN FZA/N=IT3 L
PEE

Car navigation warning the driver

-

:

\
A
{

OBB=EAITEEEER L. ZDIFR?E
INEE ¥ B Hif

Technology to discover wrong-way driving on
the vehicle side and collect that information

T=%1 | =%l | FT—=7II &7
Theme | Theme Il Theme llI total
REREH (RECEH) 14 9 5 o8
Number of selection proposals
(Number of selection companies) (13) (8) (5) (26)
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KEMVAR [ ICO LYy M — RODEZE_EDOEEFIEERE
%PCI-DSS (Payment Card Industry Data Security Stan-
dard) : Visa. MasterCard. JCB. American Express.
DiscoverQERERA XY IS RERESDE U, I—R
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BEETEOTWVET,
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RSB LYy NREY—ECAEREY BHICIE. B@IC
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Overview on vehicular EMV transaction

(1) Overview

The EMV Onboard transaction is a payment transaction service with Onboard Unit (OBU)
using road-to-vehicle communication with DSRC (5.8GHz Dedicated Short Range
Communication for road-to-vehicle communication), which is internationally standard-
ized in ISO (International Standard Organization) and ITU (International Telecommunica-
tion Union).

This EMV onboard transaction complies with the IC card read specifications as well as the
universal criteria for IC credit card stipulated by the bilateral trade transaction process.
HIDO independently initiated a study on "EMV onboard transaction’ to establish guidelines
on the functional configuration and elemental technology for communications between
the functions. Furthermore, in order to illustrate how the EMV onboard transaction service
functions practically for parking or drive-thru payments, HIDO has conducted a demon-
stration test supported by a joint study with National Institute for Land and Infrastructure
Management to verify the new service.

(2) Characteristics and benefits

The EMV onboard transaction complies with the universal criteria, ‘EMV specifications’,
and has been accepted for adoption by EuroPay, Mastercard International and VISA
International. Additionally, it also complies with security criteria ‘PCI-DSS’ required by
credit companies in order to secure safety and comfort in services.

*EMV specifications: international standards for IC credit card in real terms

*PCI-DSS: Five major international credit card companies (Payment card Industry Data
Security Standard): Visa MasterCard, JCB, American Express, Discovery) unanimously
stipulate security criteria

The communication conducted between vehicle and roadside equipment is highly
secured with DSRC-SPF, allowing solid and secured transactions to be carried out. The
EMV onboard transaction is expected to allow smooth vehicle proceeding through gate
that eliminates any irksome manual payment.

Configuration of EMV Onboard Transaction

In order to put the credit card transaction service at parking area in the real world, the
following equipment is required other than ITS onboard unit, IC credit card

HEDNEELEDFT,
BHHH A 77— 3 L EE EMV #£& (POS)
0BU RSU application device EMV device (POS)
EEREE =2 P
| (bsre) | g% - (s) g
C | V2R communication (8 < D D RS o = Sy ERE]
57 (DSRC) 32SS T A g1 2% || 5
39 |e 28A8R g P B2y [ §E
20 b B H = 57 S =7 A —N e
s7 ! 23 7% 5 5 7 =v 87 §7 LRI AN
3 r “mmm-- PIBE i 8% Sxlz» &l a2 N integrated server E NN
=2 Sz 7l 27 34 N S2l|s3
II~ 3 F 18 §.3’ _)T: P - cXHF v IDER S 8 E 7
= s | -A—vue—sarER SR RPN
= CRET— 2R Sk ||B#
'ﬂ'—t1$¥%‘f&%%§ KA MIEH—EX & ,f_:D'_? =
| service provider device - fault check S 7
=
+ authorization request
CBEE - HYYULIAELR - RS TRIL— -BREHEFv—JIECR & - transaction data control
« parking lot - gas station - drive-thru facility - electric automotive battery charge stand, and others - loyalty card service

RET—EADYRAT LER

transaction service system configuration

BY—EAOBE. INFTORDIEY

(1) BEZICBIFDREFT—ER

HHEBICHIDRBET—E R ITSARY b INE#EEE(C
ICOLYY MA—RZEATDET, BICREUCTTREZ
IOY—EXTHD., BEZALBRORESFEPRREELEED
BOUSZHER. Ty hUA FryYaURICLDHEEHA
HSREDEREEEZRRELE T,

20105 - 2012F DREAI X2 @ U, FHas DHERE - EH1E.
TFAUT A HEDHERSFZEIRIDLLBIC, B —E
AELCOBEMEZER LR U, (HIDOLEXEIMBERIEE
MR DR F%)

Service Overview: effort addressed

(1) Transaction service at parking area

Simply by inserting the IC card into the ITS Spot onboard unit, drivers can pay their
parking charge without the need to maneuver the vehicle close beside a payment
machine or open the side window, and shortening the time of transaction due to the
token-less, cashless parking system. The series of demonstration tests conducted in
2010 and 2012 has successfully verified each component function as well as the service-
ability being identified (through joint study with NILIM).

EH R | = | SHIEHEH 0B data,
AERE & H— RIE$R  card data,

0BU data, HEREZ egress timestamp,
ingress timestamp, etc HeERE

AO5— Q)

Entry gate

WSoLpLFEE!
BINSEH TS,
Welcome.

Please move ahead.

O

503591

and it's so easy.

FryhBLSENL.

| don't need any tickets,

HOs— b Q)

Exit gate

4553 TU T,
300AWeREFR L.
30K/ MOMEENE T,
We received 300 yen
for 45 minutes.

You earned 30 points .

HEBICHITDRET—ERADA A=Y  BHAHREBICHEITDERAEBDERT
Conceptual image of transaction service in parking area/Demonstration test in Hibiya parking area
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(2) Drive-thru Service

The utilization of EMV onboard transaction also facilitates sales promotion and processes
payment transactions more efficiently, shortening the required time through a drive-thru,
enhancing convenience and reducing congestion and CO? reduction by shortening waiting
time in peak business hours to improve the custom turnover.

In 2012, the unprecedented demonstration was conducted to make an order with a menu
display of the in-car navigation screen. The verification of each function and system

operations was highly evaluated by demonstration participants, both users and operators.
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Overview of drive-thru demonstration test
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Confirming order
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Step 4

Making transaction
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proceed with payment,
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Step 5
Receiving ordered items
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Order registration,
transaction
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Toward System Deployment

Work on a transaction service guideline for parking or drive-thru shops is underway.
Further study to deploy more to gas stations, EV-charge stands, or car-ferry is addressed

Fle. ENRRAEMVREOY —EXERE U T,
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Drive-thru business services (examples)
EEE
%78 ¥ (FEE) number of shops EL (N—T2H) DTICET 354 D5HE
type operator DTiE 2[5 Sales (entire group) DT plan
DT shop  Total shops
ZA=IN=%=yk  ZX=IN=F=9J7 2 152 < ART 2% (245 E1F2,90018M) TR ICEREEE VE—2»FIA
Supermarket Super Okuwa —DTJE TODTFI AR L 1% BARAZEETRLTLL
—S>2ED10%IEED 7Ly hh— RFIH Deployment is aggressively planned, Repeater
« No disclosed data (total sales ¥290B may use, review on outreach activity
=DT user ratio less than 1% at DT shop
= credit card use is 10% for transactions
KZyJ-3RE lERE 4 25 DTIL Yy bh—RiRFEEE - - 1180 BRI R ZATE
drug, pharmacy Sendai pharmacy DTRIEEE e v oo v e e 5{EM Deployment is aggressively planned
Tfigﬁ ............ 1001@3}
« DT credit card transaction « + « ¥100M
+ DT transaction e « ¢ « s e e oo« ¥500M
SalES e e e s e oo oo e ¥10B
d—-k—>3v7 ZZ—=INy JZD—k— 88 912 ART—42%L (&F5%ELEF1,016EM) RART—2%L
Coffee shops Starbucks Coffee « No disclosed data No disclosed data
(total saless « o+ o o o 0o ¥101.6B)
H—ay7 CoCoE%E #150 1250 cART—42%L (245 EIF680EM) TBIBAYIC B Z5HE
Curry shop CoCo Ichiban-ya —DTIE CODTHIAZRIL10%IEE Deployment is aggressively planned
—HE. JL Ty bh—RIERIE
« No disclosed data (total sales ¥68B)
=Use ratio of DT is 10% at DT shop
=credit card transaction is not available now
HRELR T U Hi—Ivy b ER 151 597 CART L5 (2185 EIF323(8M) TEARAYIC R & 5TE
Noodle restaurant (V>H—=1vy RRFID —DTIE CODTH ARIZ10%I2E Deployment is aggressively planned
EhOJE) —ITE TL Yy M— RIEMIG
Ringer Hut Hama-Katsu « No disclosed data (total sales ¥68B)
(Ringer Hut family a fried =DT use ratio 10% at DT shop
pork cutlet restaurant) =>credit card transaction is not available now
V=29 IEBYATY—=27 5 680 cDTREER e eveveees 1.5f&M 1D CHERAYIC R % 5TE
Laundry Laundry shop‘Usa-Chan’ CHEFEEe e 81fEM (=) Deployment is aggressively planned

Order transaction function

FTEEREICTEXEREEANE 5K
An order is preregistered through
display on in-car navigation screen

FEERANSEOERORTRUVERICTERN
Display recommended items on in-car
navigation display, and promotion in voice

RSATRIV—T—EZADA A=
Conceptual image of drive-thru service
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Inset credit card into ITS OBU and

Fow b RRF
Process the credit card transaction
without handling cash

Receive the ordered
items

drive through the transaction booth
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1) Participation at ITS Worl ngr

The ITS World Congress is being held in the European region, the US region, the Asia
Pacific region in rotation at every year. In recent years, it was held at Detroit (US) in
2014, Bordeaux (France) in 2015, Melbourne (Australia) in 2016.

At the ITS World Congress, the ministerial-level conferences, technical presentation
sessions,

Exhibits and showcases are held. In the technical session, the latest technologies
and remarkable ITS technologies are introduced as presentation materials.
Automated driving , Mobility as a service, Cooperative system (ITS service using
infrastructure-to-vehicle communication) has attracted attention. In the exhibition,
each country showcases its activity. The companies are exhibiting devices and
systems such as sensors, camera recognition devices.

As a recent feature of each hosted region, Europe exhibits automated driving and
mobility as a service, US exhibits automated driving and weather information
provision, Asia exhibits deployment examples of ITS-related initiatives and future
development and related sessions are performed.

Japan is presenting road related deployment activities such as ETC 2.0 service,
VICS, highway road operator efforts using ITS.

2) International standardization

ISO (International Standard Organization) TC 204, where standardization activities
on ETC2.0 are underway, moves forward. The ongoing Smartway program, based
on public and private joint research, has set out a proposal on the mechanisms of
various services available using new technologies and which transfer map data
between a center and an in-car navigation system to select basic AP (application
interface) of 0BU among applications of RSU and then combine to realize services.
Currently, a proceeding for an international standardization is underway.

Further, the internationally standardized technology gives an edge to the
international ITS market competitiveness, which is an essential part of the
international marketing activities.

3) ITS Deployment Focusing on Asian Region

Increasing economic growth, particularly in Asian region, is continuing. Taking it as
an opportunity, government’s support with respect to policy is required to underpin
Japanese industries to enter the Asian market. In particular, a burgeoning ITS
market is forming in response to the incremental needs for ITS due to environmental
concerns derived from expressways construction and extensions with rapid
motorizations.
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Japan, the U.S. Bilateral Bilateral meetings
Meeting TaskforceTaskforce
BRBRITSEE

Japan, Europe,
The U.S. ITS Meeting

KE
The U.S. DOT
(RITA)

HEEE (2009.11)

FMEE =
European Committee
(DG-INFSO0)

Joint statement (November 2009)

BRI RT T4 —RIT—F VT TIV—T
Europe and the U.S. Taskforce Working Group

HE  BI30EE
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4) International Cooperation

(D Cooperation with Europe and the U.S.,
- Memorandum on governmental tripartite partnership agreement -
ITS R&D is currently underway around the world and, in particular, significant
progressive efforts are being made in Europe and the U.S. In the U.S. January, 2010,
the U.S. DOT Five Year ITS Strategic Plan (2010-2014) was proclaimed at the TRB
(Transportation Research Board) Annual Meeting, where intelliDrive is positioned as
a core technology which will further stimulate the cooperative system with
vehicle-to-infrastructure and vehicle-to-vehicle communication that sets target
areas, improves safety, reduces congestion, and minimizes environmental impact.
Meanwhile, the ITS Action Plan was set out in December, 2008 by EU to indicate
substantial targets in the five years ahead. EU Directive has indicated CEN (Comite
European de Normalization) and ETSI (European Telecommunications Standards
Institute) plan to compile a minimum set of standards by 2012, which is required for
cooperative system deployment within the region.
The cooperative (V2V and V2I) system development is identified as a prime target to
be achieved in EU region; accordingly, ISO/TC204 has established an emerging
Working Group 18 to deal with cooperative system matters.
Japan forges ahead with ITS R&D for the next generation ITS cooperative system
through partnerships with Europe and the US, as well as pursuing advantages.
Fundamentally, forming a solid partnership is essential in order to establish recipro-
cal exchanges in a wide range of topics and issues.
However, the existing way to facilitate exchanges with the U.S. DOT ranges from
personal residential stay to bilateral meeting. The script is formally renewed to
express cooperative progress on ITS, and a Memorandum on cooperation in the ITS
sphere was agreed between Japanese MLIT Road Bureau and U.S. DOT, RITS in
October 2010, and in June 2011, with European Commission Directorate General
Information Society and Media.
Memorandum of Cooperation consistent with the implementing Arrangement
between the Department of Transportation of the United States of America and the
Ministry of Transport of Japan on Cooperation in Transportation Science and
Technology, recognizing the importance of enhancing bilateral cooperation between
the participants.
The memorandum desires to promote four agendas:
(1) identify research and development areas that would benefit from joint develop-
ment
(2) exchange information on ongoing research, field demonstrations, estimated
benefits and research outcomes
(3) promote active exchange and public relation to the stakeholders (industries and
standardization organizations)
(4) support development of globally open standards setting activities for cooperative
systems
The other implementing Agreement between Japanese Road Bureau and European
Committee Information Society, and members of the media is scheduled

@ ITS tripartite meeting, Japan, Europe and the U.S.

By forming an Implementing Arrangement to ITS R&D to facilitate widespread
deployments, the initial ‘ITS tripartite meeting’ (Japan, Europe and the U.S) took
place in two days, on Oct 21 and 22, 2010, with the participation of ministerial staff
and stakeholders. They are, the U.S. DOT RITA, Deputy Administrator, Robert L.
Bertini and Juhani Jaaskelainen, Head of Unit ICT for Transport, European Commis-
sion, Directorate-General Information Society. During its period, the public and the
private exchange meeting as well as ITS Spot demonstrations were conducted and
co-hosted by ITS Japan

Still further, in January 2011, the follow-up tripartite meeting as well as the
Japan/U.S. taskforce meeting took place in the United States. The collateral opening
of the taskforce meeting between Europe and the U.S. welcomed observers of
Japanese delegates to discuss international standardization matters. The regular
openings of meetings are scheduled. These international exchanges that put the
tripartite meeting as a centerpiece have successfully deepened cooperative
relationships, as well as distributing information on ITS technology of Japan through
cooperation between the public and private industry. Toward the future, fostering
this tripartite cooperative relation through the opportunities of the meetings will give
impetus for further understanding, incremental proceedings on ITS R6D, and
widespread deployments.
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IS0 TC204 (International)

The international standardization activities of ITS are being taking care of at ISO
(International Organization for Standardization)/ TC204.

TC 204 (204th Technical Committee) was established in 1992 and activities started in
1993. In the TC 204, WG (working group) for various ITS field are established and
currently it forms 12 working group activities.

The number of work items of TC 204 is 391 at the end of June 2017 and the number
of international standards published are 126. Wok items proposed by Japan has
reached to 42, and the number of the international standards published is 15.

I
ISO/TC2044Bi

ISO/TC204 EffER
ISO/TC 204 Chairman

ISO/TC 204 Organization

Working Groups Lead Country

WG VAT L\FERERERL FAUR

Architecture United Kingdom
ITSF—&~— Rl B
WG3 ITS Database Technology Japan
WG4 Bl - BEEYEEERE JIbox—
Automatic vehicle and equipment identification Norway
BENEIEINE AVI—FV
WGES Fee and toll collection Sweden
WG7 BAEYEETEE hrs
General fleet management and commercial / fright Canada
WG8 NHZZE FXUA
Public transport /emergency United States
wGgo XEEE F—ARSU7
Integrated transport information, management and control Australia
WG1o ITEMEH A1FUZX
Traveler information systems United Kingdom
TEATHIE B#
WG14 Vehicle/roadway warning and control systems Japan
BE FAUD
WG16 Communications United States
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J—=RT4vIFINAR
WG17 South Korea

Nomadic devices in ITS systems

WG1g BRYZTL N4

Cooperative systems Germany

ISO TC2040:Es) (EMA)

ISO TC204DEREFZEFF. REtEIEABBERTTE
[CRESNEITSEE(LZERZHRLELT, KMEERTU
CTEWCDERNDHETBHRINE T,

ERRERDREPEXRIREORRLE L (L. EWCOEARD
MECEMSNICNBZRMEEREITSRECZERICRE
L. BRBRSNEABTZEWCOEREE CHAREULTCHESEL
EER

TC204E=DWEIF. ITSIHRE(LEZE R, BMMEERD ST

ISO TC204 (Japan)

The Japanese domestic deliberation body of ISO TC 204 is ITS National Committee
consist of Technical Committee and working groups. Secretariat office is located at
JSAE, a public interest corporation group, called Society of Automotive Engineers of
Japan.

Processing results of international standard work item proposal and balloting
comments of work items, etc., are discussed at the domestic WG and results are
reported to Technical Committee and ITS National Committee for approval so that each
WG can present it to international discussion as Japanese official opinion.

The results and contents of the TC 204 plenary meeting are disseminated and shared
from the ITS National Committee and the Technical Committee to each Japanese

WEDEADHENRESNE T,

domestic WGs.

ITSIRE(LESRHEE

ITS National Committee Organization

ITSIRELRER

ITS National Committee

BHE | (Bi) BEERiTE
Secretariat : Society of
Automotive Engineers of Japan

FihEER
Technical Committee
=R | (Bt BEERNS

Secretariat : Society of
Automotive Engineers of Japan

ERS#E=

Subcommittees

27 LBHERAL
Wel Arch'rt:c-mre

ITSF—& N—Z il
LileE ITS database technology

WGa 57 - MEEMESE
Automatic vehicle and equipment identification

BEEEINEZ
e Fee and toll collection

w7y RAEYEETER
General fleet management and commercial / fright

RHAZE
e Public transport /emergency

weg 3XEEE
Integrated transport information, management and control

IRITEIER
e Traveler in?ormation systems

EATHIE
B Vehicle/roadway warning and control systems

BE
usle Communications

J—=RF49ITFTINAR
el Nomadic devices in ITS systems

A A7 I
Al Cooperative systems

E ]

Secretariat

(—H81) BARBEEHRREAR

Japan Automobile Research Institute

(—8) BFRF Y ViERtEGE
Japan digital Road Map Association

(—#t) UTMSiBR
UTMS Society of Japan

(—F1) EREMERFRE

Highway Industry Development Organization

(—HR1) ERRAERFREE

Highway Industry Development Organization

(—81) EXEMHREY5—

Japan Institute of Constructions Engineering

(—t) UTMSiHE
UTMS Society of Japan

(—%t) UTMSHis
UTMS Society of Japan

(Btt) BEEENS

Society of Automotive Engineers of Japan

(—1t) BFEREMERGS

Japan Electronics and Information Technology industries Association

(—#t) BFERENERGS

Japan Electronics and Information Technology industries Association

(—H1) ERRHERFREE

Highway industry development Organization
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ISO TC204 WG5 (BHEIZINZ) ~OBFRESE ISO TC204 WG5, Proposal from Japan

ISO TC204 WOSTI3EENRSIN S CE T aEEEE A4, S0 TC 204 WG 5 discusses international standards on automatic toll collection.
TVWET. SETICEANSBEERRELE Uc. TDORERIE Japan has proposed six work items so far. The deliverables are one International

BAR%E (1S) H1IEHE. &iftft#E (TS) MIER. KifikEE (TR)
HMIEEZ U CIRAEFEHRDOIERTY (2017F7BKR) -

<BFHLSERULLIEE—E>

Standard (IS), one Technical Specification (TS), one Technical Report (TR) and
three items currently in discussion as of July 2017.

1S0 number Item

1 1825110 ICH— RICKDEHEBREFDI/FES

Interface definition for on-board account using integrated systems

DSRC-OBEEHNETINA RABEDA V5 —T 24 AEHE
2 TS 16785 Interface definition bet?lveen DSRC-0BE and external in-vehicle devices

Investigation of EFC standards for common payment scheme for multi-modal transport service

4 TR21190 BERU Y—EHICAHT 208

Investigation of charging policies and technologies for future standardization

EFCIBICKDITB/IRIAY b
5 Cbaiie2 EFC support for traffic management

6 C©D21193 HETIA T 1 P OB

Requirements for EFC application interface on common media

- BAEREREBDO—FI

HADSIEERUCERD—FIELT, ETC2.00—E XDRE
FEEES DT HEIZIREUEFC Support for traffic
management(CDWVTHETULE T,

1) REDES

UIEEZERIZERE SV TUB DI T EICKDT, 35E8DAB
b, RKEVEEEE, HHEOIHNREEZSBEULCWVDEPE
TN U, FE0IABHZEITOIEICL>THADI TSHITDERE
BHEZEZACVET,

2) ZEHE(LDEH

ERAZE L DEHEIE. EFCOEAETIVHEIC, BEREEDR
BIRRICIHUCESREEZRIBIERCHDOE X, BB
BOEEEBEEBDA VY- 11— (BHRXHE) ELTVETD,

1BHRE. T—EX TBRR. XKBEBZEIETDCHDT—
& (JO—J1E%H XBIRRT—4) ZEELTCVET,

Work item explanation

The work items proposed from Japan and currently under discussion is "EFC for traffic
management which utilizes the concept of dynamic road pricing, one of the planned
ETC 2.0 service applications.

1) Background of the proposal

By positioning this item as an international standard, this traffic smoothness measures
can be introduced from Japan to the countries and cities where are planning to cope
traffic congestions, to manage large vehicle movements, and to prevent traffic conges-
tion in urban areas.

Introduction of Japan's ITS technology will support Japanese enterprise to export such
technologies to the international market.

2) Scope of standardization

The scope of international standardization is based on basic model diagram of EFC,
and it includes conceptual diagram for realizing variable charge according to circum-
stances such as route charging and traffic condition , interface (information exchange)
between toll collector and road managers.

Information includes data for supporting services, traffic conditions, traffic manage-
ment (Probe information, traffic condition data).

Ik h FIAECHSINZ Y —EXBEEROFRTHR " - R
ETC #ifz Information exchange between users and Toll FelZv—E2REE
BU Service Provider Toll Service Provider
I >
A
HepNSy—£
K] REEHCEH
= MBEREMO
>é S [
=18 Information
% 3 c exchange
& 2|2 between Toll
h & £ Service Provider
5 uo: 3 and Road &
Traffic Manager
v

[\ T AAECHSNE Y — AR EEROEETS
ETC E#% Information exchange between users and Toll HENFY—EEEH
OBU Service Provider N Toll Service Provider
I
JO-77-% A
Probe data TEEY-ERRE HEMSH—t
ZTRREIE 2REFEEEH
SEREF R EIREEERD
EREBEIEE Performance requirement F$ - "
Toll Char ger Travel demand model AT i
i Road usage data Information

exchange

Roadside-to-Vehicle
communication

F ‘*Uﬁﬁ%‘téﬁ)ﬁﬂ&?%%ﬁﬁ@‘ﬁ#ﬁi@ (HeRed) .
ETC stk Information exchange betwe:n users and Road & ARLER R RE
RSE Traffic Manager Road & Traffic Manager

5 Jo-J5-4 betweenToll
g Probe data g 4 B3R ::;V;:EZ';V'“’
ik Real Time Traffic Manager
Traffic d Toll info Hek
R BRI v
T Road Side Tariff scheme
< Real time toll info
ETC %fépg*& FIRE AR RO HS AR
~~__ [Information exchange between users and Road & Traffic Manager Road & Traffic Manager

. EFCOEAET)L Basic model of EFC

! 4 SEE(OBE |
: Scope )

T BAIRRZ#HIHAATER  Japanese proposal

ISO TC204 WG7 (BRSYEETEE) ~OHZRER IS0 TC204 WG7, Proposal from Japan

ISO TCP04 WG7 Cl3rEAE s B/T=IB|CigdE+E S0 TC 204 WG7 discusses international standards on general fleet management and
#ERFLTND, SETICAAN SEEEERELE L, 7  Commercialreight

DOWER(E. EERZ (1S) MBIEE. HiffftHE (TS) N1IEEZ

UCIREEFRFAD2IEE T, (2017F78KER) .

<BAXHLSERULIEE—E>

Japan has proposed six work items so far. The deliverables are three International
Standard (IS), one Technical Specification (TS) and two items currently in discussion as
of July 2017.

1SO number Item

e HUOBEE 2 OEAWAEIRET 3BT HHTRSEEMITT ) > 2588

Electronic information exchange to facilitate the movement of freight and its intermodal transfer — Governance rules to sustain electronic information exchange methods

BYEEIV T OHEEEE IN— R KRR P—F7IF v, SRIFE

2 IS 26683-1 Freight land conveyance content identification and communication  Part 1: Context, architecture and referenced standards

3 1S26683-2

4 1S 18495-1

EYEEIVTTOHEBEEE IN\—h27TVr—23y 45—TJx«4Z JOT74)b
Freight land conveyance content identification and communication  Part 2: Application interface profiles

MEYTSAFI—VCBIIRIEMPROARL N—M P—FFIFv. T—YDER

Automotive visibility in the distribution supply chain  Part 1: Architecture and data definitions

R ZZ( DEAEDS VS VETERDOREH) HBIMX T« 7NOEH )\— 21 Bt Y—0OERIC K DikEeak
5 DIS 15638-21 Framework for cooperative telematics applications for regulated commercial freight vehicles  (TARV)
Part 21: Monitoring of regulated vehicles using roadside sensors and data collected from the vehicle for enforcement and other purposes

6 NP 15638-22

- BFRREEO—FI

HAEDSREEULLEEO—AIELT ETC2.00—E
ADREEETERDIHEIZRELZ15638-21 1
Al —0OERICLDEEERILICDWVWTETULE T,

) REDER

RHEWRELDERENEDL VS VBITEED
FHEISO 16638V U—XI(F. BAEYEEHET—
ERTO\ATEDT— T BEBRDHZERALCEA
BEYEDETERZTVE T,

15638YU—XDHICIFETC2.00—ERD KD
AR ZHN B U B DED ofcfcsd. BED SRR
BRI RBEEmETERZRELEF U,

2) R EDEH

EHFR IR EOEHE (L. SHDOO0—/LETIVICHIZICE
Al —#eEZBEMUT. RHERE CERERERS
PIZIE BB EEEER) (T KDIERRIE T AR HI B,
BHHSREDOER. EMETHERIGEEOKERTL
Z BA (BEDARDZD) VU —DSDBRE, &
;BN ODBRONSZEMITHETRIETHZHD
BHABEYEDS 54 VETEEDHMCIE I —LD—
IERELTVE T,

DSRC&E7>77
DSRC Antenna

EH#HSOERE BRI
- BRI IE R s T YA IEHRIER
CEHEHEENREER -T2 UIER

AR HmAH AT

(F>N=TL—h ETIRIR(ELR

1BERB) ) DSRC communication for capturing vehicle IVS
Camera data (VIN, digital tachograph, etc.) at ITS service
(Capturing license spots

plate data)

HEH ZAEHAI28

Emission gas senso

R ZZ(IDBAEDS V51 VET

ERONE) BT 4 7~DEMG )\— 22 EERERETE=SU VT

Framework for collaborative telematics applications for regulated commercial freight vehicles (TARV)  Part 22: Freight vehicle stability monitoring

Work item explanation

Work item proposed from Japan and currently under discussion is "Monitoring of regulated
vehicles using roadside sensors and data collected from the vehicle for enforcement and other
purposes" as 1S015638-21. This work item is based upon one of the planned ETC2.0 applica-
tion services, the heavy vehicle movement and weight monitoring system.

The propose a mechanism is for heavy vehicle movement management using roadside sensors
and it enhances function of 15638 architecture.

1) Background of the proposal

In remote heavy vehicle movement management of regulated commercial freight vehicles
defined in current ISO 15638 series, service provider uses only the data collected from commer-
cial freight vehicles through on board-mounted equipment.

Among the current 15638 series, roadside sensor/equipment (such as ETC2.0) actor was not
included in the architecture, the addition of roadside sensors was proposed from Japan for
enhancement for heavy vehicle movement monitoring.

2) Scope of standardization

The scope of international standardization is defining the new enhanced role model architecture
adding road side sensors to the original architecture.

It provides additional capability for the regulatory department (legal authority department: for
example, road bureau of Ministry of Road Infrastructure, Transport and Tourism), to secure the
data accuracy of on-board equipment by using secure road side sensor data. It will strengthen
functions such as acquisition of both operational information from roadside sensors (including
road buried type).

Utilizing both information from the road side sensors and information from the vehicle-mounted
device, new remote heavy vehicle monitoring of regulated commercial freight vehicles can be
realized.

SERFOHSMERES

Exception Report

ETERY —EZDRH
ervice Provision

FIFES Enrolment

N

SRlEA
Regulated Service Offerings

FREEDIAAEEET (WIM)
Weighing in motion (WIM) sensor

K. Itz —nf]  Example : Roadside sensor

Part of the role model proposed by Japan
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R DEHEREINR

World toll road policies and technologies

BIEERE(F. EHEOHEM PRIENROCODRE (#h
WERE) . BRERFAORE. AKAUEHZENRE UcEEER
TEEND D, MFCIIEEDHREEEMRPHRINE UT—HxE
ZSOECOBRZENRE UCETERREZIMO ANLD LT
DEHHOET,

EERTOBEEHEINZ(E. 1988F(C/)LD T —CHFRICHK
B CEBHENRICRDBEREDBASN. TD®. (FU
T F=ABUT. RAVIEEDLZ L DETERRENEAIN
TWET,

BEEREINZOEIME. FYN—TU—MEEAR (ETF b

—U2JZ0) . RFIDAX. #S#RS. DSRCHN (v T
ARFEET 0T« THAR) TUCRAMEEZFNRBLBEEATN
BFENBOET,

BEICBITDEEREORIMZ FELDEFRR(CF EHFT U,

Road tolling is a measure to alleviate congestion in urban areas and to cope
with environmental impacts in metropolitan areas , to collect fee for express-
way use, to collect heavy vehicle road usage charges for large-sized vehicles.
In recent years, policies including general road usage charging as road
maintenance and management expenses and tax revenue is becoming
popular, and there are countries that is trying to incorporate mileage driven
road usage changing for all general roads.

World first automatic toll collection for road tolling was deployed in Norway in
1988, later followed by ltaly, Austria, Germany where road charges by
automatic toll collection was introduced.

Automatic toll collection technologies includes automatic license plate
recognition (so called as video tolling), RFID method, infrared method, DSRC
method (passive method and active method) and autonomous method using
global navigation satellite system.

The summarized world map of the technologies of road tolling in various
countries is shown below.

<ANYIRIVLA, AV R>
< Stockholm, London>
FUN—=TL— R EE

HRDOETC
ETC in the world

License plate

Z{ Jrban road pricing
>

e

- ity o i
YT mETY
i .

" / < FRM Hhish >
[40 million <European area>

5.8GHz-DSRC
f.? passive

90 million

wes 50 m|II|on
"m SO e —

X

\<north Amerlc ‘a’nea>
. 915MHz RFID ")
Video tolllng 2

.-.J'(’:l\ L e

?II]{\)T\\’ |=|l 1‘¢
<India Talwan>
 RFID" lﬂ»

<vL—I7. BE>
<Malaysia. Korea>
- infrared (IR)

<)

2/ 10 million

BHHBEE Number of OBU

[FHEE term]
RFID : Radio Frequency IDentifier

o 7\’; “"“‘Dg"mhﬂ» gL
Ao, <south America area>
<Switzerlan <Vietnam> 5.8GHz-DSRC
GNSS+5%€IH_ D padlive
odo N
<RV, AONE7 <IUHE—IL> <FE€F7=F7> ‘
NTY—, NF—>|[*  <Singapore> <Oceania> :
<Germany. Slovakia | |~ seoriepSnc 5.8GHz-DSRC || 0.8 million
Hungary,Belgium> I —" e = passive
syistem for all roa ™~ J
(HFHE O © HFEHEK http://www.sekaichizu.jp/)

(source of world map : world map http://www.sekaichizu.jp/ )

DSRC : Dedicated Short Range Communications

ETC : Electronic Toll Collection system

JEIEMICH— R .
Use of Contactless IC cards L _

SIZIFZ/AEIC  The Active DSRC on-board unit uses

7074 JDSRCEH 2
N—RZFEALE T, W/ AED
NHEZBCHERAITDIA—REHBY VD
ZHRELUC. BROEESBHEEY AT A
PAHBEEERICBHERIDIENTE
ESER management systems.

contactless IC cards.

2J0—/NLETCIE7 25+ JDSRCZ{EA
92 ECEPHEZ A ERREEERD
oge. 7Y 7 EFDFENE CEATREFHEE
HIEFLZETREL NS TZ3HE

The use of Active DSRC has enabled the develop-
ment of an even more efficient Global ETC that
transcends borders to integrate regions and nations.
A common on-board unit installed into a vehicle
traversing the roads of any Asian and other nation
can provide the driver with higher levels of comfort
and safety

This establishes a common link with the
cards used for subways, buses and other
public transport facilities, as well as normal
parking lot charge systems and entry/exit

TFRICEIT FHRaRE
Expandability for Futher Integration

BEBBRERCTERIDBREREICITITTE/\vDT
DA THHDERT. POT+TF. BHEEBEEBBASECAI L —
HERABAN AR DEZEZEFRICITVETD,

Ny TTIER BRAKEEENBVERZREL. EFHENR
BLEY, BEHHBNEBREZRETOEARHZRIESETRIEL
EED

TP OT4TDRIFEE
T,
ITU-RIZEBRZREL U TERHSNEDSRC 5.8GHz/ (w2 Tk
SUICTIT T DM ZHRELTNE T,

[Bld. KB CHBIEEMIBREBENThE

There are two types of DSRC available for providing interactive communica-
tions between vehicles and roads: the Active and the Passive. The Active
involves both the onboard unit and the road side equipment being equipped
with electro-wave oscillators to enable interactive electro-wave transmission
and receipt simultaneously.

With the Passive, the road side equipment emits a comparativelyhigh output
of electro-waves that are received by the onboard unit. The on-board unit then
changes the frequency of the received electro-waves slightly and re-emits
them as a reflective response.

The interactive communications available with the Active provide high levels
of reliability and guarantee wide-area communications.

*|TU-R advocates the use of the 5.8 GHz electro-wave DSRC, both Active and
Passive, which is recognized as an international standard.

B 70574775 M Active

B /\v>¥JAxX M Passive

(((( @) T
CCCce o ))))))E ///////m]
£1)))))))))00)))) ki R GI¢«  fecceccecha
%_gfgg itt
LR RS e AR
Radio equipment On-board Unit R E‘:EEEI, Re-emission
W R - bR - BARDSELER
B Comparisons with Other Major Systems
i Ve G BEEARN RZfEA mXRE
Area Frequency Band Communications System Intercommunications System Transmission Data Rate
BA 5.8GHz 7747 2B H¥TE b Downlink : 1Mbps
Japan Active Full Duplex/Half Duplex b Uplink  :1Mbps
KR (CEN) N> +_85 0O Downlink : 500Kbps
Europe (CEN) 5.8GHz Passive Half Duplex ED Uplink  :250Kbps
ek 915MHz 70747 ¥-8 Rb  Downlink : 500Kbps
North America Active Half Duplex b Uplink  :250Kbps
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YEAR

BEFIS9EF (19844F)
1984

BEAN6 14 (19865F)
1986

BBAN6 14 (19865F)
1986

BBAN624F(19874F)
1987

FRR25E(19904F)
1990

TR3E(19914F)
1991

TRSE(19934F)
1993

FRL6EE(19945F)
1994

FRL6EE(19944F)
1994

TRL6EE(19945F)
1994

TRL7EE(19955F)
1995

TR 7 (19955)
1995

TR7E(19955)
1995

TR 75 (19955)
1995

TRE8EE(19965F)
1996

T R8E(19965F)
1996

TREBE(1996%F)
1996

FRLOLE(19974F)
1997

TRLT1EE(19995)
1999

TRE11EE(19995)
1999

TR 18 (199945)
1999

T8 1245(20005)
2000

T8 124E(20004)
2000

A% 124E(20004F)
2000

A% 124E(20004F)
2000

AL 1255 (20005F)
2000

AL 1255 (20005)
2000

AL 1355(20014F)
2001

AL 135 (20014)
2001

AL 135E(20014F)
2001

TR 138(20014)
2001

TRk 158(20034)
2003

B 5
MONTH S

7R BEENERFEEMEMERII. BEMBERY A7 LARRSOHER. BREMBRS AT L (RACS) DREMIEHIER

7 | Establishment of Highway Industry Development Organization. Launch of Study Group for Road/Automobile Communication System (RACS). Start research study of RACS

BEEEE T ARRHIRRR & R 254D RACSDREF A
Start of study for RACS by Public Works Research Institute (PWRI) and 25 private enterprises.

LT - BEEABARBEER MBS EESERBEREE Y A7 L (AMTICS) Di%sIRm

National Police Agency (NPA) and Japan Traffic Management Technology Association (JTMTA) start study of Advanced Mobile Traffic Information and Communication System (AMTICS)

48 FEPERBIERERET A 7 LRALEERZEROFER. AMTICSHREZEERZRE. AMTICSOREFRA
4 | Launch of Commercialization Promotion Council for AMTICS. Installation of AMTICS Development Committee and start development of AMTICS.
3B BLET - BEE - BREICL2ERTBREREBERE Y AT LEBHERINHER
3 | Launch of Vehicle Information and Communication System (VICS) Liason Council (by NPA, Ministry of Posts and Telecommunications (MPT), and Ministry of Construction)
108 BREEEREE S AT L VICSOHEERZRRDFEE
10 Launch of VICS Promotion Council
MABVICSRBTEY A ML — 3 RER

11 | Public demonstration experiment of VICS

8H BEBREFEHRIEERRZANEICRE

8 | Set up Advanced Information and Telecommunication Society Promotion Headquarters in the Cabinet.

9B ERE - EEANFICL > T/ Y A by TEERSHMINY X T LHFEIAR#ERER

9 | Set Up Joint Research Promotion Committee of Electronic Toll Collection System (by Ministry of Construction and 4 Highway Public Corporations)

A B|IETSHRARE /N RE
11 Holding the st ITS World Congress Paris.
28 BEBRBEHRIEARTD BEBREESHRIEEICR LERSH ZRE
2 | Advanced Information and Telecommunication Society Promotion Headquarters decided "Basic Guidelines on the Promotion of an Advanced Information and Telecommunications Society"

TH ERfT - BEEXE - EEY - BRE - ZRED 8K - - BRDFICH T BERICERESE ZRE

7 | NPA,Ministry of International Trade and Industry (MITI), Ministry of Transport (MOTD MPT, Ministry of Construction formu\ated "Basic Government Guidelines of Advanced Information and Communications in the Field of Roads, Traffic and Vehicles"

108 BEHEEHmER Y AT LAAH)RBETEV A ML — 3 0 RER (ZAZRFR)
10 | Public demonstration experiment of Automated Highway System (AHS) by PWRI

1A E2EITSHARE HERE. VICSESIERET - SRSZ R
11 | Exhibit VISC On-Board Unit (OBU), and perform a test ride in The 2nd ITS World Congress Yokohama
45 VICSERF100kmElH K URE - B TH—E XA

VICS service started in 100 km Tokyo and Tomei - Meishin
75 ERT - BEHEEE - ERE - BRE - BRED [REEREY AT L(IT)HEICRET 2241818 ZHE
7 | NAPA, MITI, MOT, MPT, Ministry of Construction formulated "Comprehensive plan for Intelligent Transport Systems (ITS) in Japan"
98 AHSRRETEVR M L— 3 vRE (LEHE)
9 | Public demonstration experiment of AHS in Joshinetu Expressway

38 /YA Ly TEERSINE Y X T A(ETC/NEREAER/ ) \HFER ST CabE A

3 | ETC Started service at Odawara Fee Station of Odawara Atsugi Expressway

2B AR — b U T A HEERERE

2 | Holding of Smartway Project Advisory Committee

68 AR — U T A #ERED [AR— bV TADORBICAIT T ZIRE
6 | Smartway Project Advisory Committee offered proposal on "Making Smartway a Reality"

1A ERT - BREEXS - B8 - BE - BRED TSIRB VAT LT —F7IF v ZHRE

11 NPA, MITI, MOT, MPT, Ministry of Construction formulated "System Architecture related to ITS"

48 ETCTFEMXASH SR, BfmREnoster cCalimEmRSE
4 | ETC trial operation started at 45 Fee Stations of Chiba area and 9 Fee Stations of Metropolitan Expressway

78 FRBERMIT AT Z NEICRE. ITHIEREEZRE
7 | Set up Information Technology (IT) Strategic Headquarters in the Cabinet, and set up IT Strategy Conference

108 RS BENE(ASY) EAHSE DHBESRFERER A< — k7)V—RX21] ZEHE

10 | Advanced Safety Vehicle (ASV) and AHS conducted joint verification experiment named "Smart Cruise 21"
MNBIRETEYAML—Y 3> TA— M7 )U—X21 Demo2000] % B

11 | Public demonstration named "Smart Cruise 21 Demo 2000" conducted
1A ITEERREED [ITEAREEE | ZIRE
11 | IT Strategy Conference decided "IT Basic Strategy"
NA BEBEREERY T — IV HEEREANE (ITEEXE)
11 | Establishment of "Basic Law on the Formation of an Advanced Information and Telecommunications Network Society (IT Basic Law)"
18 ITEAERET
1 | Enforcement of "IT Basic Law"
1A BEBREER Y b U - HSHEEHIRALT (TRSHERAL) ZREICRE
1 | Set Up "The Strategic Headquarters for the Advanced Information and Telecommunications Network Society (IT Strategic Headquarters)" in the Cabinet
18 ITHAEEBEARERD e-Japaniilg | %RE
1 | IT Strategic Headquarter decided "e-Japan Strategy"
38 ETCFE - HidtX O=RiE SR U EE = RE s ¢ — E XA
3 | ETS service started in Chiba and Okinawa areas and Metropolitan Expressway

28 VICS2EEHH

2 Nationwide Deployment of VICS service

3
YEAR

TRE 1555 (20034)
2003

A% 1655 (20045F)
2004

TR 165 (20044F)
2004

TR 1655 (20044F)
2004

AL 1655 (20044F)
2004

A% 1655 (20045F)
2004

TR 1655 (20044F)
2004

TR 174 (20054F)
2005

TRE174E(20055)
2005

AR 1745 (20055F)
2005

TR 185 (20065F)
2006

TR 185 (20065F)
2006

TR 185 (200645F)
2006

A% 1945 (20074F)
2007

SRR 195E(20074F)
2007

TR 204 (20084F)
2008

TRE214E(200945)
2009
T2 145(20095F)
2009
SERL224E(20105F)
2010
TRE235(20114F)

2011
TR245E(20124F)
2012
TRL244E(20124F)
2012
ERL255E(20135)
2012
FR255E(20134F)
2013
TR255(20134)
2013
TRL265E(20144F)
2014
ERL285E(20165F)
2016
TR 285 (20165F)
2016
A28 (201645F)
2016
TRL294E(20174F)
2017
SERL295E(20175F)
2017

FR295(20174F)
2017

Main steps of ITS's efforts

B 3
MONTH ST

78 [T BB AERDY [e-Japaniiig || | % RE
7 | IT Strategic Headquarter decided "e-Japan Strategy II"
18 | DSRCE MEERF 2D FEE
1 | Launch of DSRC Promotion Invesgative Commission
2B |ITHS B EIBRARERDY Te-JapanBiBg || IR L/ Ny 7 —3 | ZIRTE
2 |IT Strategic Headquarter decided "e-Japan Strategy Il Accelaration Package"
8H AX— b U T AH#EERED (TS, €AY RRT—IN~RAI— bEEEU T HE2DRE~] ZiRE
8 | Smartway Project Advisory Committee offered proposal on "ITS Enter the second stage, Smart Mobility for All"
108 AR — b V2 —F T I RERRIA

10 | FOT of Smart Interchanges Started

108 B1NEITSHARE Z4 - BEEMME. DSRCH —E R RFHRER
10 | DSRC services open demonstration in the 11th ITS World Congress Aichi, Nagoya
NMB AR — bV T A HEERHFETRRE. IREHEDHDEMFIIRET
11 | Set up working groups under the Smartway Project Advisory Committee and start discussion for realization of the Proposal

ZE ELEAEERAS SIS (B &REEZRBLEHIRMRERE Y —ERE X7 LY 5B RERHZEMIA

National Institute for Land and Infrastructure Management (NILIM) and 23 private enterprises started joint R & D on next-generation road service provision systems

3)% HEEE - HIERIS ) CRIEISEENRFEDSRCE BRVFIFEDEIERER

Demonstralon on multlpurpose use of DSRC i. e. automatic parking transaction in the Expo 2005 Aichi

7B AR—hU A #ERERE. BRET7+O0—T v S
7

Follow-up on the proposal at Smartway Project Advisory Committee

18 | ITHSEHERATRD TITHUEEE | ZRE
1

IT Strategic Headquarter decided "New IT Reform Strategy"
28 TSMARTWAY DEMO 2006 . REAERY —ERREI A7 AICET 2B REFMEDREARH
2

Smartway Open trial Demonstration 2006 conducted, and achievement of joint R & D on next-generation road service provision systems released

128 B & RREZEI0HDE Y 2T EI Y TDA—FEEDFRICET 5 LFEHIZERA

12 | Joint R&D by NILIM and 10 private enterprises on utilization of "Easy-to-Drive Road Maps" for car navigation system started

58 AR — kT 112007, BHERERICHITSHLBERERRFS
5

FOT on Metropolitan Expressway named "Smartway 2007" started

10B| A< — b 420077 ERIE

10 | Conduct Smartway 2007 Demonstration

128 TITS-Safety2010 08 EAARMRRIERERETE ] T

12 | Public announcement of "ITS Safety 2010, Large Scale Verification Trial Test"

28 |ITS-SAFETY2010RF7EV R M L—2 3 VR
2 | Conduct "ITS Safety 2010, Large Scale Verification Trial Test"

78 |ITHR BB AERD [i-JapanikB&2015] %RE
7 |IT Strategic Headquarter decided "i-Japan Strategy 2015"

58 |ITHEHBE AR B A IFRBERMNHE Z2RE

5 | IT Strategic Headquarter decided "New Information Communication Strategy"

8A ITSARY ~(ETC2.0) Y —ERX%ELETHA
8 | Nationwide deployment of ITS Spot (ETC 2.0)

28 MIREEELZIET S | TSAKRY MF—E X RITRERFLA
2 | FOT of ITS Spot services supporting logistics business
68 ELBEENA — b1 Oy b R T LICRET 2 R%ERE
6 | Ministry of Land, Infrastructure, Transport and Tourism (MLIT) set up investigative commission on Autopilot (Automated Driving)
68 | ITHEHIRARN MERRAIKTERAEES ] ZRE
6 |IT Strategic Headquarter decided "Declaration on the Creation of the World Most Advanced IT Nation"

108 #—b/N\q0Ov b AT LICEAT BEERD [F— /1Oy bR 7 LOERRICAET T 2F
10 | Investigative commission on Autopilot annonced "Toward Realization of Autopilot System"

108 E20EITSHARHE RubE SEEGSE  BEEET7 EVA ML —Y 3V EE

10 | Demonstration of Advanced Safety Driving System and Automated Driving System conducted in the 20th ITS World Congress Tokyo

68 [TSHEHBEATD BERITSIEE - O— Ky 71 ZRE
6 | IT Strategic Headquarter decided "Public-Private ITS Concept / Roadmap"

28 ETQOEmMETEEXE T — LRI T 212 RRMAIA

2 | Field Operation Test on vehicle operation management supported by ETC 2.0 started

11)% MERL BEEITY A7 LDLEF CORIRRKIRRDOEEMEZ NEK

Cabinet Office announces implementation summary of large-scale demonstration experiment on public roads etc. of automated driving system

128 E1EE BEnEHmiiE A iz R E

12 | MLIT set up "Automated Driving Strategic Headquarter"

33)% HRERF OV HBIE R €/ \ R BEhEERRA R % A

Cabinet Office started Automatic operation bus demonstration experiment in Okinawa Prefecture

55)% ITSHEMBRARD HRARERTERMEES - ERT — 2 EREEERE] Z2RE

IT Strategic Headquarter decided "World's Most cutting-edge It Nation Creation Declaration, a public and private data utilization basic overall picture"

78 EE35EEH RILEMIERIC ST HEDREZ MR & L BENEER T —E XD RFEDRAIRERMIZ #E, EREERRI

7 MILT selected areas for FOT of "Automated driving service in hilly and mountain areas" and tests sequentially started
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ITSEHED HR—LAN—Y (EA) ITS Websites in Japan
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ITS Japan Highway Industry DevelopmentOrganization (HIDO)
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Road Bureau, Ministry of Land, Infrastructure, Transport and Tourism
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Vehicle Information and Communication System Center (VICS Center)  ITS Technology Enhancement Association (ITS-TEA)
http://www.vics.or.jp/ ° http://www.its-tea.or.jp/ °
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Ministry of Internal Affairs and Communications Ministry of Economy, Trade and Industry Society of Automotive Engineers of Japan, Inc. Japan Automobile Research Institute (JARI)
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