DEVELOPMENT OFASV IN JAPAN -ASV PROMOTION PROJECT, PHASE 3

Katsutoshi |SHIDA
Minigtry of Land, Infrastructure and Transport (MLIT)

Jgpan
Paper Number 582

ABSTRACT

Japan has been promoating the development and spreed of
Advanced Safety Vehicles (ASV's), which fegture a high leve
of intdligence and remarkably improved sifety thanks to
eectronic and ather new technologies that have been rapidly
developing in recent years. The ASV Promotion Project, Third
Phase, hasbeen in place snce 2001 for thefurther development
and spreed of ASV technologies As one of attivities of Joreed
of ASV technologies, we defined the sefety guideline of driver
assgant sygemsas* Concept of Driver Assgance” onthe base
of theASV design principles

ASV techndlogies help improve sdfety, yet there is a new
risk of accidents. For example, the driver may rely too much on
the technology and neglect to pay dtention to safety, thus
possbly becoming an unsfe diiver. Theefore It is very
important to make an effort to define common understandings
among Jepan, the U.S. and Europe.

1. BACKGROUND

The development of automobile society increeses treffic
accidents, traffic jamsand environmenta problems, which have
now become a sriousissue of public concern. In Jgpan, traffic
accident satigtics show that the number of fatdlities reduced by
about 24% in the past ten years and reached 8,326 in 2002. The
number of injuries however, showed an inverse tendency
increasing by more than 33% in the same period, dthough it
decreasad dightly from the previous year in 2002 to reech 1.17
millions

The prevention of traffic accidents requires acomprehensve
safety policy. One of the effective solutions is to develop and
oread sofer vehicles.

For this purpose, Jepan has been promoating the devel opment

and spread of Advanced SAfety Vehicles (ASV's), which feature
a high leve of intdligence and remarkably improved safety
thanks to dectronic and other new technologies that have been
rapidly developing in recent years. The ASV Promoation Projedt,
Third Phase, has been in place snce 2001 with the cooperation
among indudry, academia and government for the further
development and spread of ASV technologies.

2. OUTLINE OFASVY PROMOTION PROJECT

An Advanced Sfety Vehide (ASV) collects informetion on
the traffic environment and road conditions around it with
various onboard sensors and telecommunications systems and,
basad on the information collected, helps the driver drive safdy
by giving him advice and warning. [ref. Appendix 1]

To promote the development and practicd use of these ASV's,
Japan carried out the firgt five-year phase of the prgject from
1991 to 1995 and the second five-year phese from 1996 to
2000.

In the firg phase, we focused on passenger cars to confirm
the feaghility of ASV technologies through the congtruction of
nineteen ASVs In the second phase, we extended the scope of
study to trucks, buses, and two-wheded vehides Through the
condruction of thirty-five ASVsof automatic-support type, we
defined the design principles and design quiddines of the ASV
and experimented their coordination with road infrastructure.

As it can be seen in the introduction into the market of
vehides with ASV technologies, the practicd use of ASV
technologies is meking progress. Since the progress s il
largely insufficient, however, we are deveoping the third phase
of the project from 2001 to further our researches for the
development of advanced technologies, while reviewing mgor
actions to be nemy implemented for the soreed of ASV
technologies.
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ASV Phael ASV Phae2 ASV Phae3

Implemen 19911995 1996-2000 2001-2005

taionPaiod | (5year period) (5-yeer period) (5-year period)
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motorcydes)

Tedndoges | - The vetide | - Thevehideitsdf - Thevehideitsdf

Covered itsdlf - Links betwean roed | - Lirkswithother vehides

andinfradrudture + Lirksbetweenroed andinfrasirudiure

Items 1 Sding of | 1 Pepadion of deign | 1 Devdopmet of  next-genaation

Eveueted development prindples technologies

objectives 2  Edblismet o + Mareadvanoed autonomausvehides
2 Bvaludion of desgnguidelines - Development of commurications-related
acddent- 3 Bvdudion of technologies
redudion accident-recuction 2 Encouragement of greed
effedts effeds + Examiretionof incentivepdides
+ Enhanced of acogtance among vehide
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+ Intemetiorelizetionof ASV techndogies
3 Devdopmat of infrasructredinked
techndoges

1. Driver Assistance
ASV technologies should understand driver’s wills
and support their safe driving based on the
concept of driver responsibility.

2. Driver Acceptance
ASV technologies should be easy to use and be
trusted by drivers. This means that a
human-machine interface design should be
appropriately implemented.

3. Social Acceptance
ASV technology-equipped vehicle must operate
with unequipped vehicles and pedestrians.
Therefore, we must consider how to obtain proper
understanding of the public,

Fg.1 Outlineof ASV Promation Project

3. CONCEPT OF DRIVER ASSSTANCE

31 Dedgn prindplesof theASV

With the development of driver assdance (control)

technologies, it has become possible to replace pat of the
operaions 0 far caried out by the driver with the vehide's
sydems To ensure and improve safety while replacing the
driver's operation with such sysems, it is necessary to darify
the role division between the driver and the sysems.

Inthe second phase of our ASV Project, the design principles
of the ASV technologies were summarized asfollows: &) driver
assgance, b) driver acceptance, and ¢) socid acceptance. It wes
dong these prindiples that subssquent development and
propagation programs have been conducted.

Hg.2 DesignPrincplesof ASV

In the future, as ASV technologies are phased into place, it
will be necessary to define this design principles more in detall.
For example, if the driver depends too much on the assgance
sysems asthey develop further, it may have the oppasite effect
to what was intended and worsen safety. We should discuss our
position on such problems.

In view of this, in the third phase of the projet, we detailed
further the design principles and defined the sifety guiddine of
driver asagtant systems as “Concept of Driver Assigtance’ on
thebese of ASV design principles

32 Rdationship between the driver, the sysgem and
oaay

A driver, assuch, isrequired by society to ensurethe safety of
traffic. We mugt be well aware that, without his fulfilling this
responghility, traffic safety cannot be ensured.

To let a driver seek assgtance to sysems a ease, there must
be agood rdaionship between themin such away that 1) there
are good communications between the driver and the sygems
and that 2) the sygems give him assgtance in assfe and gable
actuation.

However, snce asystem does nat dways work perfectly, it is
necessary thet 3) the driver should keep an eye on the working
of the sysems and thet 4) the systems should not disiurb this
aurveillance and let him place too much confidence or distrust
inthem.

On the other hand, 5) the driver should be able, if necessary,
to intervene in the systems, and 6) when the system recognizes
thet the Stuation goes beyond its contral, it should smoothly
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passover the control of operationtothedriver.

As for the relaionship between the sysem and society, it is
needessto say that 7) the sysems should not worsen safety by
their actuation. Further, 8) to acquire the underganding of
Sodiety, it would be better to introduce current technologies in
phases, because sophidicated systems dways require some
timeto get understood by society.
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< >
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Hg. 3 Relationship between the Driver, the System and Society
33 Classfication of ASV technologies

Classfied according to whether or not they require the
intervention of driver, when the sysem works, and which part
of thevehicleis contralled, ASV technologies may be classfied
asshowninHg. 4.

ASV technologies may be dassified by pat of vehide
contralled. Sysems that control accderator (A), brake (B),
gearing (S) or al of them have aready been introduced on the
merket.

ASV technologies may also be dassified according to when the
sydem works A sygem works dther in an emergency,
continuoudy or during a specific length of time. Systems
working in an emergency have been largdy introduced.
Technologies used in systems working continuoudy are very
close to those for systems working in an emergency. Systems

working for spedific length of time are technologies used only
on express highways.
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are technologies already on the market.
A: Accelerator
B: Brake
S: Steering

Legend

CC: Traditional cruise control (on the market)

High-speed ACC: Commercialized ACC (on the market)

Low-speed ACC: ACC enabled in a low-speed range (following a preceding vehicle in congested
traffic)

All-speed range ACC: All-vehicle-speed range ACC (seamless control ranging from low speed to
high speed)

ABS: Anti-lock brake system (on the market)

4WS: 4-wheeled steering

LKA: Lane keeping assistance (on the market)

VSC: Improves stability around the limits of movement (on the market)

TRC: Traction control (on the market)

EPS: Electric power steering (on the market)

CBS: Dual combined brake system (on the market)

Fig4 Classficationof ASV Technologies

Further, depending on whether they require or not the
intervention of the driver, ASV technologies may be classfied
into two groups driver load reduction contral technologies and
accident avoidance control technologies. Driver load reduction
technologies (those aming a producing indirect effects on
sdfety such as reduced fatigue and maintained attention of the
driver by partly subdtituting for the driver's operation) may be
interpreted asthose requiring the intervention of thedriver.

Autometic cruising technologies are technologies by which
the vehicle itsdf ensures safety by combining accident
avoidance technologies, driver load reduction technologies, etc.
At the current level of technologies, however, it is difficult to
redizethem.

Classfied from these viewpoints, exigting technologies may
be roughly classfied into three groups accident avoidance
technologies, driver load reduction technologies, and autometic
cruising technologies. Since automatic cruising technologiesare
not likdy to be fessble in the immediate future, we
summarized the concept of driving assistance by exduding
thesetechnologies
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34 Concept of driver assigance

We summarized concept of driver assgance into the
following eight principles:

It should be noted that the respongibility for driving fdls in
thedriver. Thisisthe bagis of the concept and the expectation of

ciety.
(1) Driver load reduction control technologies

1) The sysem should act &fter confirming the will
and intention of thedriver..

2) Thesysemshould assst driver in safety.

3) The sysem should be checked by the driver &
anytime

4) The sygem should ingpire a proper amount of
confidence in the driver, not causng him to place
too much confidence nor distrugt in the system.

5  Thesystem should beoverridden by thedriver.

6) The sysem’s contral should be smoathly passed
over to the driver when the Stuation goes beyond

therange of assistance of the system.

7)  Thesysem should not make a negative impact to
thetraffic environment.

8) Thee should be maure society to acoept the
sysem.

(2 Accident avoidance contral technologies

1) Thesystem should act according to the will of the
driver or what the driver normaly expects in
termsof sfety.

2) Thesystemshould assigt driver in sfety.

3) The system should be checked by the driver &
anytime

4) The sygem should ingpire a proper amount of
confidence in the driver, not causing him to place
too much confidence nor distrugt in the system.

5  Thesysem'scontra should be overridden by the
driver in the case that the driver operatesfor more
sdfety.

6) The sygem’s contral should be smoothly passed
over to the driver when the Stuation goes beyond
therange of assgance of the system.

7)  Thesystem should not make a negetive impact to
thetraffic environment.

8) There should be maure society to acogt the
system.

4. DISCUSSON

41 Spread of ASV technologies

The ASV Promation Projedt estimates that, once Soread,
ASV technologies may have a potertia to reduce accidents by
40%. On its part, Europe finds advanced driver assigtance
sygems (ADAS) indigpensable to achieve its objective of
halving itstreffic fatditiesby 2010 (eSafety Action Plan).

In some ocountries ASV technologies such as ACC
(Adaptive Cruise Control) have dready been introduced into
the market. Jgpan became the firg country worldwide to
introduce lane kegping asidance sysems and  other
technologies into the market. In Japen, the U.S, and Europe,
urveys and researches are being conducted to experiment on
pubic roads vehicles with stop-and-go systems for fallowing a
preceding vehide in congested traffic, collision preventive
sysemswith forward obstades etc. Discusson on internationd
dandards on these sydemsis also under way. All these factors
let us expect that ASV technologies will be introduced more
and morefedtly inthecoming years

No. ASV technologies Satus

1 | ACC Onthemerket

5 Sop-and-go sysem for folowing a preceding | Driving tet on
vehidein congested traffic public roeds
Lanekeeping support system Onthemerket

4 | Automatic braking sysemfor reducinginury | Onproving ground
Dozedeat sysem Onthemerket

5 Res_r lagd / laed cdlison avoidance Onprovingground
avisory sygem

7 | Curveovershooting prevention support sysem | Onthemerket

8 | Emergency brekingadvisory /e Driving tet on

publicroads
9 | Night-timeforward pededtrian advisory sysem | Onthemerket
10 | Twowhed vehide presenceadvisory sygem On proving ground

Fg. 5 Development status of ASV technologies

42 Necessty of common undergandings
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Because they are compledy new and innovaive, new
technologies such as ASV technologies were not taken into
account by safety and environmenta regulaions currently in
force in their devdlopment process. This is the reason why we
cannot Smply apply exiging regulions as they are to these
vehides

Thefdlowing problems may arise, for example:

1) Whenthecurrent regulaions areforced to be gpplied, the
ASV technologies cannat be introduced, for they may
conflict the current regulations

2) Since no reevant reguldion exigs these technologies
may be introduced to the market without thoroughly
Sudying their negative aspects in advance. This may
diminish the safety.

3) If acartan technology isevaluated in the market as being
not sefe, a hurdle for introducing the technology again
into the market will be very high. Thus there is the
possihility thet its introduction into the market will be
reterded.

4)  Sometechnologies are too innovative that it is difficult to
judge thar sfety.  As a result, eech government may
handlethe technologiesin adifferent way.

ASV technologies hdp improve sfety, yet thereisanew
risk of accidents. For example, the driver may rely too much on
thetechnology and neglect to pay atention to ssfety, thus
possibly becoming an unsafe driver. Therefore, the negetive
agpectsof ASV technologies should be summearized.

A consigtent gpproach toward the sfety of ASV technologies
should be adopted throughout the world, so the technologies
should preferably not be introduced in a country where unique
regulations exid. It is hoped that respetive countries will
cooperate to maintain the consstency of regulations

Therfore, it is necessary to work for defining common
undergtandings among Japan, the U.S. and Europe.

4.3 Japan’'spaodtion

As described above, Japan has been working for the sporeed
of ASV technologies based on ASV Promation Prgject by
defining basic concept of driver assstance, etc. Other countries
are dso working for advanced technologies as is seen in their
eforts for 1VI in the U.S and RESPONSE programs in

Europe.
Accordingly, Jgpan hes darted to maeke an effort towards

establishing common undergandings among Jepan, the U.S
and Europe.

5. CONCLUSON

The third phese of ASV Promoation Project garting from
2001 amed a further developing and goresding ASV
technologies to remarkably improve the sefety of vehicles with
these technologies. 1t summarized principles as "Concept of
Driver Assgance'.

As smilar efforts are being mede in the U.S and Europe,
Jpen plans to make further efforts for the soreed of ASV
technologies, 0 that dl the countries may ded with these
technologies on the bads of acommon undergandings
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Appendix 1

Schematic of ASV

Image of Advanced Safety Vehicle (ASV)
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