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ADVANCED SAFETY VEHICLE

Seeking Even Greater Traffic Accident
Reductions through Vehicle Advancements

—Promotion of ASV in Order to Realize Automated Driving—
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Phase 6 (FY 2016-2020)

Study Group for the Promotion of ASV
Ministry of Land, Infrastructure, Transport and Tourism

Advanced Safety Vehicles (ASV) are vehicles equipped with systems to contribute to
safe driving via advanced technologies. The ASV Project aims to promote
development, introduction, and popularization of ASV technologies.



Status of Traffic Accident and Reduction Targets

Although traffic accident fatalities and injuries have decreased in recent years, the situation
remains serious. In 2016, 3,904 people lost their lives and 618,853 people were injured.
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Materials from National Police Agency.

Targets have been set for reducing traffic accident fatalities and injuries, and safety measures are

being introduced.

“Reduce to below 2,500 the number of traffic fatalities occurring every 24 hours.

March 2016 ‘ 10th Traffic Safety Basic Plan
Ultimate goal is to build a safe society with no traffic accidents.”

June 2016 Road Transport Subcommittee of Land Transport Committee of Transport Policy Council
‘ By the year 2020, reduce annual traffic accident fatalities by 1,000 (compared to 2010)
via vehicle safety measures

Activities of Road Transport Bureau for Reducing Traffic Accidents

In order to achieve traffic accident fatality and injury reduction targets, the Road Transport
Bureau of the Ministry of Land, Infrastructure, Transport and Tourism is implementing vehicle
safety measures focused on three projects: (DVehicle Safety Regulation, 2 ASV Project, and
(3 New Car Assessment Program.

l Vehicle Safety Measures —

ODeveloping vehicle safety measures
including vehicle safety regulations
and the ASV popularization measures
based on traffic accidant analyses.

Better relations between
popularization measures and
development of regulations
on new technologies

ASVProject =V - oL

OConduct safety comparison tests
and provide information to users

Better relations between
NCAP and safety regulations

ODevelopment and popularization of new

technologies based on cooperation among Better relations for user i i
industry, academics, and government T OProvide information on the ASV
OContribution to the overall activity of ITS technologies

(Intelligent Transport System)

Safety regulations specify performance levels that must be met so that vehicles are safe.



History of ASV Project and Plan for Phase 6

ASV Project activities began in FY 1991 and
have continued for more than 25 years with the
aim of reducing traffic accidents through the
introduction of ASV technologies.

Taking into consideration factors such as the
development status of new technologies to
enable the introduction of automated driving
via advanced safety technology progress
and integration, in Phase 6, automated
driving will also be considered
in the measures implemented.

Increase in

Sophistication

Phase 4 FY 2006-2010

Phase 5 FY 2011-2015
Achieve Dramatic

n Phase 6 FY2016-2020

Promotion of ASV in Order to

Realize Automated Driving

eReview the state of advanced safety technology
with automated driving in mind

e|nvestigate practical technology with the definition
of guidelines in mind

ePopularize automated driving technologies,
including existing ASV technologies

eFormulate guidelines for emergency driving
stop system

eFormulate basic design guidelines for
vehicle-to-pedestrian communication systems

*Demonstration of communication-based systems
at ITS World Congress 2015 Tokyo driver assistance

e Review evaluation methods to measure traffic

accident reduction effects and implement assessments

The Challenges and
Further Contributions
to Accident Reduction

Phase 3 FY 20012005

eFormulate basic design guidelines for
communication-based driver-assistance systems

*Comprehensive trial of communications-technology-based
systems in 30 ASVs on the public roads

eDevelop concept of driver assistance

.. eFormulate ASV popularization strategy
Promote Popularization ePromote development of communications-

and New Technology
Development

Phase 2 FY 1996-2000

Research and

development
Development for

technology-based systems
*Trial of communications-technology-based
systems in 17 ASVs

eFormulate ASV Design Principles
eFormulate guidelines for ASV technology

o\/erify accident reduction effects

Market Introduction *Demonstration by 35 ASVs

Phase 1 FY1991-1995 eSet development goals

Study Techno|ogica| o\erify accident reduction efforts

Possibilities *Demonstration by 19 ASVs

Contributions to Accident Reduction via ASV Technologies /

The Significance of Automated Driving

>

Reduction through measures to

mitigate damage after a collision
Reduction through medicine
-engineering collaboration*

Reduction through
ASV technologies

Reduction through collaboration
with rescue and emergency systems

Traffic accident fatalities and injuries

Year

The project aims to realize more sophisticated and wide-ranging safe driver
assistance, and make a major contribution to traffic accident reduction.

*Medicine-engineering collaboration: To consider more detailed vehicle safety measures by
collecting and sharing injury and emergency medical data in the event of accidents.

Percentage of Traffic
Accident Fatalities
Caused by
Legal Violations by
Driver (2015)
96%

From “White Paper on Traffic Safety in Japan 2016”

The introduction of automated driving technologies
can be expected to reduce the number of accidents
caused by driver error.




Phase 6 ASV Project Study ltems

Review the state of advanced safety technology with automated driving in mind

(DReview ASV design philosophy and Guideline principles ASV
Technolosy Development with automated driving as a premise

ASV assistance —~
i — Driver co
C 9-‘
: Q]
ST 2

Driver Acceptance
Drivers can use ASV technologies easily and
comfortably.

) 3 . OO»»)»!', é:;@\ LR
@ . =] f 4 Y

s Proper und?rslaming .

Driver monitors ASV, Safe driving by other inlei .
operation with ASV Proper tindefstanding
by pedéstrians” / /

R avay]

(@cConsider the impact and key points requiring

attention when automated-driving vehicles are
introduced with mixed modes of transport

Coexistence with

Communications use two-wheeled vehicles

Investigate practical technology with the definition of guidelines in mind

(®Technical requirements of evolving emergency driving
stop system for taking refuge on shoulder, etc.

Driver sudden medical Move to the shoulder and
condtion occurs making [SSP'S Activate emergency slowly come to a stop
it difficult to continue driving stop system
driving... -
SV )
Dy

(®Technical requirements and issues for implementation
of vehicle platooning and unmanned automated driving
transport services in a limited area

Platooning

(®Technical requirements and issues for practical
driver monitoring techniques

(®Technical requirements and issues for ISA
(Intelligent Speed Adaptation) devices
based on posted road speed limits

80 K 60
40 80 %0 80
20 100 » 20 100
S 120 2 120
‘g

\ —
Speed limit sign

image recognition ) ))
using camera, etc.

Vehicle automatically controls speed

Popularization of automated driving technologies,

including existing ASV technologies

(DRevision of common definitions and names of
ASV technologies

Definitions 0f
c"Tg\‘f?echnologles

Popularization of existing technologies via
dissemination of knowledge on correct usage
collaboration with NCAP, etc.




Typical ASV Technologies

Up through ASV Project Phase 5, the following ASV technologies were introduced.
Vehicles equipped with these technologies are already being marketed by each vehicle
manufacturer.

AEBS (Advanced Emergency Braking System

A device that warns the driver by predicting a collision wn)th obstacles ahead

Pedal Misapplication Prevention Device
and then provides emergency brake control to mitigate collision damage.
SV .

When starting or proceeding slowly, if there is a danger of colliding with something (obstacle, etc.) due to a
shift-lever or accelerator-pedal error, the device limits sudden forward movement or sudden acceleration.

-~
”,

Pedal
misapplication

Driver brakes in response to warning

Building
Brake control if warning is ignored Controls sudden forward movement and
sudden acceleration
Non-ASV -~
Braked too late due to delay in
recognizing obstacle

Non-ASV

Building
Lane Keeping Assistance System

A device that helps to control the steering operation to keep the vehicle in the middle of the lane.

ASV

Lane Departure Warning (LDW) Device

A device that warns the driver that the vehicle is about to move out of its lane.
Steering effort

assistance
Reduces driver's workload

Lane keeping

: m Warning when leaving lan
assistance control amng vhen 1e2 gaeF

0
o @

r id 5 h

thn; ?;r:zlne ; )

Ceo 9 9 @ @ % @ 9% % 9 9 > |
Non-ASV

The driver is in charge
of the steering effort to

keep the vehicle in the
s o m middle of the lane r

Non-ASV

Goes unnoticed
@ in some cases!

Device for Rear View when Backing Up (Backup Camera)

When backing up, the camera shoots the area behind the vehicle,

Rear Approaching Vehicle Warning Device
and the device displays the images on a screen inside the vehicle

Detects vehicle in rear while moving and provides that information. At that time,
if the lane-change blinker is operated, the device gives a stronger warning.

Attempt to
ASV change lanes

—Z

N/

-
.
Blind spot reduced
on interior screen

Vehicle -
approachin
pp Y .{//
-/
Even looking backward, % @
there is a blind spot ‘
beyond the rear window.



ASV Project Framework

To effectively promote the development,
introduction, and popularization of
ASV technologies, the ASV Project is

carried out under the auspices Academics
of the Study Group for
Promotion of ASV, Secretariat: Ministry of Land, Vehicle manufacturers
a joint initiative involving Infrastructure, Two‘-'wl:l_eeled vehicle mfanufacturers
) . Transport and Tourism ehicle parts manufacturers
industry, academics, W<
and government. . Q
Study Group for Promotion of ASV
i i Related @ User associations
N | Police A P
Relat(;c;g:zgsn LG : M?I:Ii(;?; ofo Igigrngm%irs organizations @ Insurance associations
I Cations @ Dealer associations,etc.

@ Ministry of Economy, Trade and Industry,etc.

International Cooperation

We are involved in a variety of activities, such as actively contributing to the UN World Forum for
Harmonization of Vehicle Regulations (WP29) and the ITS World Congress.

United Nations Economic Commission for Europe (UNECE)

IO EC DG noEEEOT s World Forum for Harmonization of Vehicle'Regulations (WP29)

General Safety

! : . Lighting and
Prge e Pas?gﬁs%e)lfety Brakes ar}g;{;%nmg Gear Pollutm(r(:\I sgg)Energy Light-Signaling

(GRSG) (GRE)

Demonstration of ASV at ITS World Congress Tokyo 2013

NS secretariat of Study Group for Promotion of ASV

Contact: Engineering Policy Division, Road Transport Bureau, Ministry of Load,

Infrastructure, Transport and Tourism
2-1-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8918, Japan
Phone: +81-3-5253-8111(ext. 42216); Fax: +81-3-5253-1639

URL: http://www.mlit.go.jp/jidosha/anzen/

(As of October 2017)
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SAEXTRORIN-Z2T (BIND)

"Adaptlve (Automated Driving Application and Technologies for Intelligent Vehicle)"
http://www.adaptive-ip.eu/
— ARURLEDRRIEZSF > 0—- ReJfE. REENSFEREFROF—T—RELY T,

https://www8.cao.go.jp/cstp/gaiyo/sip/iinkai/jidousoukou 2/2 jidousoukou shiryou 2-4-2-2 6.pdf
— [Volkswagen #0217 bMzFELTHD. BEIEGRNMTERZIEOLZ DM,/ XM _EPERIBMBEDKRE L ofcdF 2 FREERADEAZE
FELTW3, - J3VR, MY, REZEDEET8HE. 29HK, Horizon202007O> 17 b, FEFI341EM, BAR ; 2014F18~2017F68 04218 |

AEERD | AELEDND,

2 CityMobil2
https://www.meti.go.jp/report/whitepaper/data/pdf/20160323001 1.pdf
— p5SREBECI—RERCHV T RROBEEETEmMZRITHNICEAL, T2 12T . FIEREOEMLEFICRET2IR5T DLk,

http://www.isinnova.org/the-citymobil2-final-conference/
— [F1& : INEER(CIINREATRF. FEL20/EM, Bk : 2012~20164%F ., BABEE SV NLELTIA —2 —Y1)V£LEZ10, FEV#TILY
EFHh, |

FRES  AE (REHDHONEFHESZTEHEEVORTHEBLTELONELNELN, . )

3. Drive Me

https://www.kantei.go.jp/jp/singi/keizaisaisei/miraitoshikaigi/4th sangyokakumei dai4/sankoul.pdf
https://monoist.atmarkit.co.jp/mn/articles/1405/01/news095.html

ﬁ

[FE4E : VolvolC LB RII—T VBT NZEONERER, - FE US $7,500,000. -2013FE(CTOS I NETF. 2017&&%&%%&%& Intellisafe
Autopilot E&DXC90 IOOmoﬂTm'Jﬂi%ﬂlil?él_Eﬂ'C/mT L_(LBUéﬁiiJLEEO)’AE%nIE UberttMFET-SHEE TEtiE EF'(2019¢7HH§
=) o

https://autoc-one.jp/news/2897167/
— KL Drive Me JOS1I N | BBOBEENEI EZ 51> AT ~— A3 1—Y—H B TEITEER~

FRES | —IRI-USINBEVSRTRBLTELW


http://www.adaptive-ip.eu/
https://www8.cao.go.jp/cstp/gaiyo/sip/iinkai/jidousoukou_2/2_jidousoukou_shiryou_2-4-2-2_6.pdf
https://www.meti.go.jp/report/whitepaper/data/pdf/20160323001_1.pdf
http://www.isinnova.org/the-citymobil2-final-conference/
https://www.kantei.go.jp/jp/singi/keizaisaisei/miraitoshikaigi/4th_sangyokakumei_dai4/sankou1.pdf
https://monoist.atmarkit.co.jp/mn/articles/1405/01/news095.html
https://autoc-one.jp/news/2897167/

FABEXIRORIIN-Z2T (BINO)

4 GATEway
https://www.mlit.go.jp/road/ir/ir-council/road space/pdf03/03.pdf

%
[ & . WERSBAFAT (Transport Research Laboratory) . - & #I11/8M. -Hif : 2015~2018%,
1T I DIFEBMIAP E (BEHEE) LV\ofcE TR/ TORRZ N

N

‘AT ; FITEPEBREN
MEES | AEEEDNDS,

5. WEpods
https://blogs.nvidia.co.jp/2016/02/01/wepod-driverless-car-traffic/
http://www.b-plaza.jp/news/detail.php?p=12&n=5447&qgid=t11roro40ft

http://davi.connekt.nl/wepods-project/
— [A5245 ALF—=F2 M. NVIDIAfTOMIEF DR P KE, BEFOLVVRV\TEEHENEILO6 AEDESR S MNUINR, Efl(d. EasyMilett(cL?

[EZ101,
MEES | AELEDNDS,


https://www.mlit.go.jp/road/ir/ir-council/road_space/pdf03/03.pdf
https://blogs.nvidia.co.jp/2016/02/01/wepod-driverless-car-traffic/
http://www.b-plaza.jp/news/detail.php?p=12&n=5447&gid=t11roro40ft
http://davi.connekt.nl/wepods-project/

FAEXTZRORIIN-Z2T (BING)

6. C-ITS & B EnEEn kL

(1) COM(2016)766Final
https://ec.europa.eu/energy/sites/ener/files/documents/1 en act partl v5.pdf#search=%27C0OM%282016%29766Final%27
FRMN TOC-ITSERMICHEIFTEEDEAD—EBEL T, HE0ZEMZ LIT2IHOERENMNE, EVSEREZSENTND. | (BXHDODERDH TERIRE
RMERENTLBDIFTIERW)
The C-ITS deployment initiatives should:
work on information campaigns to create the necessary trust among end-users and achieve public acceptance

(2) COM(2018)283Final
https://ec.europa.eu/transport/sites/transport/files/3rd-mobility-
pack/com20180283 en.pdf#search=%27C0OM%282018%29283Final%27
P RERFIZACDE RO EBRITIEEL T, Horizon 202009 T, HEREMICEAT otiMiToNnEDzgdanDd GElOEREFRN) o |
The Horizon 2020 transport work programme 2018-2020 includes projects to undertake in-depth analyses on behaviour of users
and public acceptance and to assess the medium and long term impacts of automated and connected driving.

8. EU Commission
On the road to automated mobility: An EU strategy for mobility of the future
—_Fie6d (2) (COM(2018)283Final) LE—I&HRII.

10. Horizon2020 £RXMiRED B #hEERSE O 1/ b

https://ec.europa.eu/programmes/horizon2020/en/what-horizon-2020

KRBT EPEREISESHIEAMRETOSIIMNT. RV T ZERIDOpen accesszisH TS (IBIRAR. TRAOE MABERENTERL)
JO0> 1/ hDEBIEREZEDH T, social acceptability. public acceptancet®public support. BB (LLZEROMEMICIRIEFHIERZIIBNS,
https://ec.europa.eu/programmes/horizon2020/en/area/society

—>SEEIE I 2MEEHDED,.

11. L3Pilot

https://www.|3pilot.eu/

2030 L3/4EENESREERICET - B ENESR(CRA T AR MRIE R KR P THIES B AR R EZ KN

FIeANRYRNULTYHY—AT =)V zBE ((BU. MREIZOEFHOFENLEMZK, IO 7HHROLT—HSEETEREED) .

SBICEUCARDL TS a> &EEES DI TShowcaseb=E . TOS 1 NMISHILTWAN— N —IC LB ETME B ENEEIN M Z R, JRIFBERIIE
EVPEZERDOABORRT

AR @ https://I3pilot.eu/news/events/news/I3pilot-summer-school/
EUCAR:https://www.eucar.be/automotive-research-and-innovation-delivering-new-era-of-mobility/

—>ZEZEL3PilotBAN ., MiBZREEEEHALHOEREEVSBEREZSATULBRLOROT, INb. FZEUVEAIRSIED,
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