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Japan Automobile” Research: Institutef (JARI) is-a comprehensive
research” institute that carries “out basic surveys, research, and
technology ® development,” as  well  as ®testing  and ' evaluation ofr

+ technology related to automobiles. JARI was established infApril 1969 as}

" a comprehensive research mstltuteirelated tot automoblles’as the

successor to_an automoblle hlgh-speed provmg ground, which-was
establlshed in 19613

2003JARINIntegrated with the former Japan Electric
ehicle’Association®(JEVA) and the former Association of Electronic
Technologybfor}vAutomobiIe Traffic and Driving (JSK) to promote
cooperationtinta wide range of related industries including automobile
and.related'industries, energy, electric machinery,._information-and
communications. Through the integration, JARI also has expanded its ¢
businessiareas,;and is now engaged in leading research to accurately _
graspifuture trends and promote the popularization‘of next-generation
B automobiles. And on April 1, 2012, JARI changed its status as a legally
incorporated Sfoundation, and officially started as%the general
incorporated foundation Japan Automobile Research. Institute (JARI).
,‘A:‘-" \ p= %t S
nirecent years, the automotive industry and the mobility society.are
Undergoing a major turning point in response to global environmental.
problems, the progress of automobile Al and loT, diversificationtofineeds
torrautomobiles;and other factors. With this background, JARI has‘three
main®areas of@research: “Environment," "Safety," and "Mobility
I Research® and by'engaging in advanced research that is five to ten years
ahead of society’sineeds, it contributes to the realization of a sustainable,
safe and secure mobility society.
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IRl% - I=RIJLF— Environment / Energy
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Aiming at Reducing Environmental Impact

JARITIE. [FIREREEU T AR DIEEICER T 21,

) i BEpEifitnm_E

g @J $ = {/ji\ :‘fi/ﬁ\ N3 % jFE ﬁ,‘t\ ‘*4 D 4{{%5@ ﬁ PITY :) VA0) ﬁ,‘t\ b‘% . Improvement of Automobile Technology
B ARLEBEMOME . FEARDARKIRER DB R ILE * XD =LA O S- 5

o et . * FITRIVF—EA DT -5
D Zab—23y INKFIRDE (PMa2.s) DFEEANZXAIC - HERTEDERESERN
B3R, SOICEEEBEDRREEM-BFRAEZ —&ECT R e mabgyuation of power

- Research and evaluation of new

TV BBEICLIRENDOREZIFEHCHREL TV, , gnergy technology
AFECREZEEECOFHCREUEHFELTHRIBSNICES esting method standards
S A S LS B, TV ORI [ )\
ZREBIICTV BEEA—H—DZ—X(TIHUIFRAR H—RY=a—NSIVBEEUFT HENER
EIREL. WBMEEI D ISR D MREE LIS L TVETD, Toward a Carbon-Neutral Mobility Society

BHEICET 2ERDORA R AT SEI P EEDEERELETF
SEENCHIBEBIICSEL. BEE A A - RBEH A PREHEAD U7 )LD — )L REFE BRIBADREKR
DB CIFARICVEE BB BEDIRBER OB EDETEIC ﬁ "”' E“'““"°“* ““‘ - E“°“"“"""'°‘
N . o st |t - RETRE- TSvyaVvilE cASEYSaL—vav-E
BEERB BT — 9 EREL. RBARIICERUTVET, R e  RRRERT R
Fie. NSO ERBREHR(ITBITLT BIcH. 7V 7BEDHEE * INREVSHERBA DR - BERE-SBRDAREL
iy sEMEOE T eHRRECRY SR GR | SUESEERT || g
E@k&z)‘d:@Eﬁl%?ﬁ%@fc@b@i%iﬁiﬂ@ﬁ@?M%@Z . Eli(;;?r\sa(teiiz—(;lf'i:fiicient introduction . ﬁziig:r:risisgc?:lnil;;\;iﬁments/

0 socief Standardization of test methods
EBIL UP LIRS 2EREOBESHERES g\

THH . RBREEZHIECESHESR 2 EAUCIE. BEE
HALADHE THBDIA VBRI U—FEFNEEICRET D
. BEERATRILTF—DWell to Wheel COHFHESHE
IREF IR BEICBDEUBEATVETD,

In order to contribute to building a "sustainable mobility society,"
JARI conducts comprehensive research on the environmental
impact of automobiles. This includes research on the properties of
various fuels for automobiles, research on engine combustion and
exhaust after-treatment technologies, simulations of advection and
diffusion of exhaust gases after emission to the atmosphere,
studies on the mechanisms of generation of fine particulate matter
(PMzs), and health impact assessments and epidemiological
surveys on hazardous substances. In recent years, JARI has
participated with the Research Association of Automotive Internal
Combustion Engines (AICE) which started as a new initiative
through cooperation between industry, academia and government.

Together with AICE, JARI proactively conducts fundamental and K+ A FEA—=IZRRAVCHIEHREMAEHEY 2T A
applied research on engines, providing research results that meet Performance evaluation system for exhaust gases, etc. using
the needs of automobile manufacturers, and contributing to further heavy-duty vehicle chassis dynamometer

improvement in the performance of internal combustion engines.
JARI actively participates in studying domestic test methods
relating to automobiles and in the international standard harmonization
activities of the United Nations. In the fields of emission gas and fuel
consumption test methods and noise test methods, JARI develops
new measuring methods necessary for research, and acquires the
technical data necessary for the formulation of test methods,
contributing to their establishment. In addition, in order to return
these research results to society, JARI promotes research
for energy conservation and environmental improvement of
automobiles to emerging countries in the Asian region, and
provides support for international contributions and policy advice.
In addition, in order to contribute to reducing the
environmental burden of automobiles in the real world, JARI
conducts research utilizing test equipment that can reproduce
ambient temperatures, performs research on tire and brake
wear dust, which is another type of emission other than exhaust
emissions, and works on new research areas such as Well to IVIVFIAFTEA—IZERV IV YV EREEHTY AT A
Wheel CO2 emission assessments for automobile energy. Engine performance evaluation system using engine dynamometer
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HALERAEYT F Y N—RINEE
(PM2s ZRAEMD A D Z X LFRIBICEIFIZTHZR)

Photochemical smog chamber reactor
(Research for studying the mechanisms of secondary generation of PM2s)

LEBMALLEENHTEHZA VRS E DI

Evaluation study on air pollutants using stable isotope ratio mass spectrometer

TU—FMEHEYRT L (TU—FMEMEEZ)
Brake dust collection system (Brake dust performance study)

BENEFHEARD in vitro REF EFHMIAZ

Evaluation of in vitro exposure effects of automobile exhaust gas

RIFH FHEAY vV A FEA—IERVCHIEARFHEETHEY A7 A REFEBEET LS SOBSEE &5 WLTPKIHEY)
Performance evaluation system for exhaust gas, etc. using chassis dynamometer for passenger cars
(WLTP compatible variable-temperature chassis dynamometer system with solar simulation device)

04



oo | vr
I/'ﬁiﬁ Environment

05

EFHTELEVUT+ Electric Mobility

HERICPEUWEEU T DFIiTD =8I
For New Technologies for Earth-friendly Mobility

WIRRIBREDERNS. N\ TUYRETBEEE (HEV).
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JARI is engaged in the promotion of electric vehicles (EV) such
as hybrid electric vehicles (HEV), plug-in hybrid electric vehicles
(PHEV), battery electric vehicles (BEV), and fuel cell vehicles
(FCV) from the viewpoint of protecting the global environment.
At JARI, we conduct research and testing on electric vehicles,
batteries, hydrogen and fuel cells, and by reflecting the results
in our standardization activities, we integrate our research and
testing with standardization.

AWDY Y I A FEXA—Y FTOFCVIHRERER
FCV performance test on 4WD chassis dynamometer

EESEHOEAMRE(L-BEE~ DRV

EEEHEREREEOEASEZEFEU T, ISO (International
Organization for Standardization).|EC(International
Electrotechnical Commission) DBCSEIL. B8ERE
BHRDOHESIOLZLEICETHHBEPFCVAKRER
Tk REY AT LAIRETEBRE(LEU—RUTWVWER T, Ffe. [EiE
KEBBEOSENARTEPBEEXEMEICEDDE%E
RE-ITICEM T 2LERFIC, CNOEEDOE L EERET
EHCEHDLTNET,

Initiatives for Domestic and International Standardization / =~
Harmonization of Electric Vehicles . o
RSB )R A S B E

Fuel cell single cell performance evaluation test equipment

Through its participation in ISO (International Organization for
Standardization) and IEC (International Electrotechnical
Commission) as a domestic organization that deliberates on
international standardization of electric vehicles, JARI leads
international standardization activities for test methods for the
performance and safety of automobile batteries, hydrogen fuel
specifications for FCVs, charging systems and so on. In
addition to contributing to the formulation and enforcement of
standards related to the High-Pressure Gas Safety Act and the
Road Transport Vehicle Act for compressed hydrogen
automobiles, JARI also works on the optimization and international
harmonization of these standards.

JARIEZER)L
JARI standard cell
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Initiatives for Performance Evaluation Research on Electric
Vehicles, Batteries and Fuel Cells

We are working on developing methods to evaluate the
performance of electric vehicles in a repeatable, fair and simple
way, using chassis dynamometer
bench tests and simulations. We are
also developing methods to evaluate
the performance and durability of
electric motors, inverters, EV
batteries, and fuel cells for electric
powertrains. On the infrastructure
side, we are also evaluating and
researching compatibility between
vehicles and AC chargers, as well as
wireless power transmission systems.
BEOFMEBEARES
Battery charging and
discharging test apparatus
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RN TNV DOEERERRHEEE I HHYSEF (hydrogen
and Fuel cell Vehicle Safety Evaluation Facility) Cl3. &8£S
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F—IRFICHRIBEATNETD,

Initiatives for Safety Assessment Research on Hydrogen,
High-pressure Vessels and Batteries

At Hy-SEF (Hydrogen and Fuel Cell Vehicle Safety Evaluation
Facility), which offers world leading testing facilities, we conduct
hydrogen filling tests, hydraulic burst tests and various fire tests
on high-pressure vessels, liquefied gas vessels, and vessel
accessories. This research contributes to the development of
safe hydrogen fuel cell vehicles and dissemination of information
for using hydrogen safely. In addition, we conduct external
short-circuit tests, flame exposure tests, and crush tests, etc. for
safety regulations of automotive lithium-ion batteries, and are
also working to acquire data necessary for ensuring the safety of
electric vehicles and for formulating safety standards.

BE)V AT LARR
Power Systems Research Building

E—ITAFTEA— 9
Motor dynamometer

KEVE—I—FAFEA—Y
Large-scale motor dynamometer
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ACEEFt B D BRI

Interoperability evaluation of normal AC charger

EBHAERE

Constant temperature bath for battery

IKER-ARI Bt B BN EE (D 2 FTilae BRE% i (Hy-SEF)
Hydrogen and Fuel Cell Vehicle Safety Evaluation Facility (Hy-SEF)

BETHEDNKREANR (L) OARRBEABRYESS2L—23> (F)

Flame exposure test on high-pressure vessel (top).
Flame exposure test value simulation (bottom).

Cylinder
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Reducing Traffic Accident Fatalities and Injuries
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BERLEICHAIDIMADHF T ANEDOBEPEHEER Car-to-car frontal collision test
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Evaluation test for advanced frontal impact dummy

ETOIC SHBRERNMESEGIEY AT ACEEELRY AT A

[CRNZEAL T DRBBWERRZE T AT T IRERTENER
[CDIRNBMEICHEIBATNET,

There is still much number of fatalities and injuries by the
traffic accident. Prompt and effective countermeasures are
expected, to drastically reduce the fatalities and injuries due
to traffic accidents, and also reduce the social losses of
hospital visits and residual disability etc., after the accidents.

Traffic accident countermeasures include measures that
use "crash safety technologies" to minimize the injury level of -
car passengers, motorcyclists and pedestrians in the event F A )URY —bOMEREETHTiE B

of an accident, and "active safety technologies" to prevent Evaluation test of child restraint systems
accidents.

In the field of crash safety research, JARI is working on
development and utilization research for the latest dummies
and human body finite element models that faithfully
simulate the structure and load-deformation characteristics
of the human body, contributing to the development of
evaluation methods for the injury level of car occupants,
motorcyclists and pedestrians when a traffic accident
occurs. Recently, with the evolution and improvement of
computer simulation technology, we are also working on
describing the mechanisms of injury occurrence using
human body finite element models and creating advanced
evaluation test methods considering differences in sex, age
and physique based on these models. In addition, by actively
disseminating the knowledge and suggestions we have
obtained through our research at domestic and international
policy review meetings and various academic conferences,
we are greatly contributing to reviews of vehicle safety
standards, etc.

In addition, we are also working on research that leads to
new crash safety measures based on the actual situation of
traffic accidents that will change due to driver assistance

systems and automated driving systems, which will become 7R ED PSS ©REICAE U A ERERET L
more popular in the near future. Head and neck finite element model that faithfully simulates organs such as the brain
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L©h—EVTTFI3—<ILNUT LD A EE R
Side collision test using moving deformable barrier

T IOF—<IVLNUTP~DORIEA 7ty M2 5 LEEBREHDBIRER
Frontal offset collision test on deformable barrier Multiple rear-end collision test

Oms 83ms 117ms 150ms 200ms

HEEREOEEMGEANZXLICET DI a—a V@i
Simulation analysis on neck injury mechanism during rear-end collision

BN EBEFEEHROY S 1 —Y 3 VR
Simulation analysis of car-to-car frontal collision
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FERE -BEHEET Active Safety / Automated Driving
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Preventing Traffic Accidents Before They Occur
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In the research field related to active safety, in order to reduce the
dangerous situations that lead to accidents and to develop
countermeasures to avoid such accidents, JARI conducts testing and
research to clarify the basic characteristics of vehicles such as
‘running, turning and stopping" and driver behavior. Particularly in
recent years, expectations for driver assistance systems that support
driver errors in recognition, judgment, and operation are high, and JARI
is involved in the examination of testing and evaluation methods, as
well as performance evaluations, of driver assistance systems that are
becoming more sophisticated and complex.

When considering accident prevention measures and testing and
evaluation methods for driver assistance systems, in addition to using
accident statistical data and other data, JARI makes use of new
knowledge gained by using driving simulators and test vehicles on test
courses. In this way, we are contributing to the development and
popularization of vehicles that do not cause accidents for drivers
including the elderly.

Along with the sophistication of automobiles in recent years, we are
pursuing diverse research on automated driving. As part of the
development of safe and secure automated driving vehicles, functional
evaluations of vehicles prior to public road driving are essential. Based
on various tests conducted at Jtown (test course), in addition to the
evaluation of vehicle motion that is suitable for the road structure and
recognition of signals, etc., we conduct tests on whether traffic
accidents which would have been generated by the driver up to now
can be avoided by automated driving. Furthermore, with regard to
evaluations of accident avoidance, we are developing a simulation that
can predict the accident reduction effect when automated vehicles
become more widespread. In order to contribute to the further
advancement of automated driving, we are also working on creating
new evaluation methods assuming various driving scenes; we are
collecting data on the actual traffic environment in order to derive
scenarios for assessing how safely automated vehicles can handle
traffic disturbances during driving.

EZRARERE T L —+ (W5 TE (R RA) SR

Evaluation test of autonomous emergency braking (pedestrian [night])

BB T L —F (W BERE) FER

Evaluation test of autonomous emergency braking (bicycle)

BEENEIRSERE 7 AU\ OES i & — > DFEIRSER

Reproduction test of driving takeover situation using automated driving test vehicle

On the other hand, in situations where it is difficult for the
automated driving system to deal with a situation, it is necessary to
hand control over to the driver. JARI is reproducing these driving
situations on a driving simulator and the automated test vehicle it
developed, and is providing the findings to solve problems for practical
application of automated driving systems.
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Omni-directional viewing driving simulator test (city area)
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Impact and evaluation of automated driving with multi-agent traffic flow simulation
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ORybRELAERE>9— Robot Safety Testing Center

Oy bMEITCALEZEDC
Enriching Life with Robot Technology
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There are high expectations for robots that coexist with people,
such as daily life support robots and care robots, as new devices to
improve quality of life. On the other hand, for robots that operate
autonomously to be used in coexistence or in contact with people,
new safety technologies are required, and such technologies must
be developed urgently. JARI participates in national projects,
researches and develops test methods to confirm the safety of
robots, and reflects the obtained results in standardization so that
they can be used as common methods for development
manufacturers. JARI works on research, standardization, and
testing related to robot safety in an integrated fashion.

Oy MRFEDEE

Support for Robot Development

ORvhReHRREYI—
Robot Safety Testing Center

dVYILT149EZE Consulting Business

ER AR PR B ARFIC L > THEONIEMREFREA—H—
DERKICTERVEREL2H. JARITEORY MIBDBRZ L
WHTURIT TP EAX VDS REWNRDOZ UM =R T DI
SOFEETT A CELEICHUTERIRED Y R—NIEDE T,
BROZ IRV T ILTA VT ZT>TVETD,

SH{EERRE

TEE-ERETERRE

In order that all development manufacturers make use of the
results we obtain through basic research and test method
development, JARI uses a risk assessment to identify the
potential hazards in a robot; a test method to confirm the
appropriateness of the safety measures; and provides consulting
services for each phase of development up to certification
support depending on the request.

SERE

Planning and Design Stage

BRIV T YT EPDELEY —ER
WRITPEAX N EZF—

HERE S —

FREBRICET SRR

Services Centered on
Development Consulting
- Risk assessment seminars

- Functional safety seminars
- Technical research on standard requirements

Prototyping Stage

ZEHBREE-RiE-HFEFIRBEOY—ER
‘EMCERER X D= HIVEER. BR R 2H R
{CEEICH DU TR 1R TRIR AR

Services such as Safety Test Planning,
Implementation, and Facility Use
- EMC tests, mechanical tests, electrical safety tests

- Function, performance, environment, endurance
tests depending on the request

Mass Production Stage

FECES RS E DRE(LD3ZHE
-SREEE S BRI D#EfiR
-SREEEHBRDETE- R fE

EIEXERE

Support for Commercialization such as
Certification and Conformity Checking
- Preparation of certificate acquisition materials

- Planning and implementation of certification tests
- Support for corrective measures
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EHERZEXE Examination Business

OMyhZzea B t>/9— (Robot Safety testing Center:RSC)
TRIEFXSTBRRMEFAL. DRV SDOREMRDZHE(ICES
ITRRBREEZTOCVE T FE/I—[F4DDITUTHSR
D GEET U7 TIRREPREAN DM AL, BB PENEE DR
BHTOIRE T ETITUTICF. ORY NEETSE CTENRBR
EMZFHER T 2K 10EDIERBEFEZ 5T H. WA TUT(C
(FBFER20kM/h&FETO0.Tkm/hEX H TERE T BEROMY MDD
BRABRED B ANDEEZEHBRIDIENTEXT,
EMCIUZTlF. ORYM R T DERAE GECHFTNODE
RDFEICLBOMRY DRENEICE T HFBRNTEETT . &5
(C.BRINKPREELECN T DL LM ZHET T 2BEILEHR
FBREDHIFT,

The Robot Safety Testing Center (RSC) utilizes a variety of
equipment to conduct testing projects regarding the
appropriateness of robot safety measures. The center consists
of four areas, and in the mechanical test area, tests for vibration,
environmental durability, collision, and static strength can be
carried out. The traveling safety test area is equipped with a
slope of up to 10 degrees to allow the robot to move and test
dynamic stability. In the collision and tip-over test area, there is a
collision tester for robots that can be set in increments of 0.1
km/h up to 20 km/h, and human injury can be tested. In the
EMC test area, it is possible to measure the radio waves
emitted by the robot and, conversely, test any malfunction of
the robot due to the influence of radio waves from the outside
world. In addition, there are electrical safety testing facilities to
check the safety against electric fires and electric shocks.

BETU7 DR RG]
EOREER

Combined climatic and dynamic test equipment
(Mechanical test area)

KATUT D ERE R
[y

Collision tester

(Collision and tip-over test area)

FETTU7 DFERR G
TRRIES

Slope

(Traveling safety test area)
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ERRERBG)
E AR EREREY

| L R TR TR
I EERRRERRRY

T WL WL L Y

EMCIU» D ERER A
10MEERIE=E

10 m method radio wave darkroom
(EMC test area)
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AN—RCENRBREEUT EEDFEIRICEIFT
Toward a Smart and Enriched Mobility Society

JARITIE, BEIED [IRIE- TRILF—] - [R2]BEMERDD
DEHE I3 EFITHIR T CASE (Connected. Autonomous.
Shared. Electric).MaaS (Mobility as a Service) IxEDF—
T—RICREINBD100F(C—EDEEHRICHIZDEEUTAPE
EUT Y —EXDME” (ZEMH. RIBEICIIRA THAEMEPRE
MR E) D@L -BlRICAIFEHEE YT 4 DEFORICE A
TEIET,

FULLWEEUT 4 PEEEGRRENEAESINBIZHICIE. B
BEICITTRBEPERB T (FBHPYINIIFEZZ D).
TERANIE, JEECITBUREDRIL WD EFEDH BN A
T HNMCMBERARZ[BID] SR ZENUVHICIHET
B EKRDECUT A RERIC[RZD | ZEHHFEHEUT, [
B L=t Y3y 0—-RYy SRR e O =i
ELEEAE | ZAAXRELTH A D)L 2B L. EEFEEDDH
RO CHBEPHABEZHELET T,

In JARI, in addition to the conventional fields of efforts such as
"environment / energy" and "safety" of automobiles, we will
engage in research in the new mobility field to improve and
create the "value" (safety, environmental friendliness, sociality,
economy, etc.) of mobility and mobility services in the
once-in-a-century transformation period represented by
keywords such as CASE (Connected, Autonomous, Shared,
Electric) and MaaS (Mobility as a Service).

In order for new mobility and autonomous driving to be put into
practical use, not only automobiles but also cooperation and
cooperation with a wide range of fields such as communications,
electrical and electronic technologies (including semiconductors
and software), information processing, law, and administration
are essential. We will promote research and research projects as
the core of industry-government-academia collaboration, cycling
through the four pillars of "Surveys/PR = Vision/Roadmap
proposal = R&D into advanced technologies = Support for
standardization activities" with an activity policy of "creating" an
open research base, "growing" together by taking advantage of
diversity, and "prospering" together with the future mobility
society.

MEEUT A9
Mobility Research Domain

RE2HH
Security ( )
~
(ﬁ \
EI8)E EIEXIE Ofybh-rO-—> | | | BEHEE-Y—EZ HHIREIE S Il &
TEAXVE > A5 LTl Ee= ki REEEt ST EEUFAH—ER
. Driver Assistance Automated Driving / Regional Development
Asgggé%een " Systems S:]% bot:snsdestrr(:]r;?‘ t Service Safety Design / Models and
Assessment ty Assessments Mobility Services
SEM/ RS o = 8 . HEZ&
==Y mT-TEB/ = i
o KFHEDEREE N=FvILT Ak R EHEE ——
U1—-2- LM EizERE(
Battery / Towards . .
Fuel Cell Reuse and the Hydrogen Virtual Testing Sltargdm?gi(;nt?fn Tr fgargngr:ir;dﬁ n
Safety Assessment Energy Society andardizatio attic Up atio

NYFI—T
aER

Benchmarking

BMERIVIY

High Efficiency
Engines

ARAVINT
ZERO

Zero Impact
on the Atmosphere

RE-IRVF—5FH
Environment and Energy

H—ik>
Z—a—bk3IL

Carbon Neutrality

LCASFi

LCA Assessment

JARICBIFBFHEEU T+ DEFDENHEH
JARI's Approach to the Mobility Research Domain
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BAS-%#% Development and Support

BENEITY AT LOMERRFE

BEEGSEY —CADR2MFMEFEERLG L
FABERRBD/NEN—NONAREDOEENEHRBE Y —EXTH
(TR EMEFHIDOMTHEE,
BRLPRSANREREMFH AN B S SBER. BBEGE
Y —ERDFREIC, EEUT R TYUa1—2avi,

Research and Development of

Automated Driving Systems

Construction of safety evaluation methods for autonomous
driving mobility services, etc.

Promotion of research on safety evaluations for autonomous driving mobility
services such as small carts and buses that differ from passenger cars.
Providing solutions through mobility research to solve problems facing local
communities such as aging and driver shortages, and issues of autonomous
driving and mobility services.

BHENEEFRK 150 26262 HpeZe e

EPEFERE ISO/SAE 21434 A /)\—tF 2T+«

Mo—Z2F&avY VT4 T R R

BELEE S EERARBEONAICEE U L. BBUICARZTT
[CHRIIMRII BAIBN OBE L 2IEB Z IR,
BHACH—DBEEE#KETZE2NY TPV VR FSEETIEY A /N —
TFAUTAPEIFBEGEOZEMEVSTEDFICE TEHFZLIFT
Wde

ISO 26262 "Road Vehicles - Functional Safety (FuSa)"

ISO/SAE 21434 "Road Vehicles - Cybersecurity engineering"
Training / Consulting / Assessment
We support functional safety activities from a neutral position based on

accumulated knowledge that is closely related to both standardization activities
and each company’s development site.

Co-sponsored the only specialized conference in Japan (Automotive Functional
Safety Conference (AFSC)).
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7__1 I\j _Z Test Course

B> AMtE>9— Shirosato Test Center

BEEOZE -ZiEKRICIE. ETHEA TR

Driving Tests are Indispensable for Achieving Automotive Safety/Security

BEEDEEMREZEKT D ET . HETD
BRAEZE M. IR IR KRB TR I4RE TL—F
MEERERE. BEER. INSHBRREDR
ETHARIRTIJARITIE #3025 MICH RS
[ERIFEIHIAIC, £E5,500m O EFRD &
B 0% (F U, STEDHEBRBEHICH I TE DR
CHREEE I HE<DOABRBZRHRLTNET,

In order to acquire data on the dynamic performance
of automobiles, actual driving tests that cover such
areas as steering & controllability performance at
high speeds, acceleration performance, vibration
and endurance performance, braking performance,
fuel consumption measurement, automated
driving, and lighting equipment testing, are
indispensable. JARI has an international class
high-speed oval track with a lap distance of 5,500
meters available, and many test tracks that are
suitable in scale and performance for a wide range
of tests have been completed within a vast estate
approximately 3,020,000 square meters in size.

[ 8 Aerial View of Proving Ground ] ADASEERS

ADAS test field

g

HEIVU7
Common Use Space

28 ETERIB
AEBS and Multipurpose Test Track
EfTEHRSE

. / }
S Noise Test Area %
B

TEEIEERIS
Steering and Handling Test Ground
A
{Euis

Slippery Test Track

3. HWEERE
Handling and Braking Test Track \\ P
SRR/ NV o
Multipurpose Test Track v & /’\')
Noise,Vibration and Harshness Test Track

- BEIU7
Ll Operation Area

High-speed Oval Track

Dirt Track Area

7 SEEE
Peripheral Oval Road

ER5,500m (BfR&K1,112m) HEREBFER400m &RAAEEAL5.2°,
BRI S, REHRE BRL—> 190km/h,

High-speed Oval Track

2 rdEE Steering and Handling Test Ground

HEOE80m. FEOERR T 840m, BITE180m,
Radius : 80m, bottom length : 840m, top height : 180m

High speed oval track Length @ 5,500m(straight length : 1,112m), radius : 400m, bank
angle of high speed lane : 45.2°, lanes : 5, design speed : high speed lane 190km/h.

Handling and Braking Test Track

/A {EuES

Slippery Test Track

£K1,500m. W) IhERERKR E500m, HEXER S 1,000m. 8E50m,

Length : 1,500m, acceleration area length : 500m, test area length :

width : 50m.
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2&1,410m. W) IHRXEKRE700m. FEEE 200m, 1EE50m.

1.000m, BUKSEZ U0 5— 3 (0K 22208, Z80Kk/ Z)U3606E) .

Length : 1,410m, acceleration area length : 700m, ceramic surfaced road :
200m, width : 50m, 382 water sprinkling nozzles.
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NEGESE U e Voo Test Track/Noise, Vibration | _6 Epiiaspit: il AEBS and Multipurpose Test Track

i

20m, £R502m.

ZAEHRE 2K 1,500m. W) IRXBER S 700m. FHEXERT600m, 1& F
length:502m,test area length:344m,width:40m. LED lighting adjustment.

IREBEICEFTEDRIEST 1 hFTERE.
Length : 1,500m, acceleration area length : 700m, test area length : 600m, width : 20m.
There is one measurement place for travel sound in the acceleration section.

Peripheral Oval Road 8 ADAS:HBERIZ

HRIT5[E300m. B E500m DR RS,

JER5.722m. BE7m. At AEL5.9%.
Fan-shaped test site, 300 meters wide and 500 meters long.

Length @ 5,722m, width : 7m,maximum vertical angle : 5.9%.
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BEhEERETHiRlsa (Jtown) Automated Driving Test Center (Jtown)

BEnEriiTDmE EZB1EULT

Aiming for the Improvement of Automated Driving Technologies

Jtownld EF BEEHIC LD BB DO HHEBREICH TS
FEAREFEROFH AR MICIWBD D RBEXEDIE
FETYAT LFHORRBIHS R HEIEREL TR UICES)
EEsHBRR T #1116 7MOBIthZER I 2 Jtown(E, NPE.
HERGEDRERHZHIRCEDENMR SRIRIRH RG] B
BN AU IRZLEENEEL Y AT LADRERMEER [V 2 X i)
REZECEBIRHREDEAL. CTRSFBRERERZEBIR
OJRETR [ BHHE | D3 DDHEBRTU 7D OIS NTVE T,

Jtown is an automated driving test center constructed as a
subsidized project of the Ministry of Economy, Trade and
Industry's "Development Project of Automated Driving Test
Center" in order to address issues in the cooperative areas of
automated driving technology and develop future evaluation
methods through industry-academia-government collaboration. The
Jtown site is approximately 160,000 square meters, and comprises
three areas: the "Specific environment area" indoor facility that can
reproduce environmental conditions such as rain, fog and sunshine;
the "V2X urban area" test facility for cooperative automated driving
systems using communication systems; and the "Versatile urban
area' that can reproduce various types of intersection using mock
buildings and road signs, etc.

1 BRIRISH RS Specific Environment Area

MWPE N EVOTEREDIBRIE CRESNDETRRZBIRL. El D EHINRIE — i
(ESTOFE. HTB) BEZTH T 2T — NASEOMRETHEZ1T D2 &N T AL,
At the specific environment area, it is possible to evaluate the performance of sensors,

cameras, etc. that recognize a vehicle’s surrounding environment (signal lights, road
signs, pedestrians), etc. by reproducing actual driving environmental situations such as

rainy, foggy and backlights.

=Eapc Rt =
(Jtown)

BEREIEDRTIRL Operational situation of sunlight device
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2 V2 Xt V2X Urban Area

G ONEEPHTEZRAL. EMfCIERIEHR T D[R EGSIEY AT LDIE
IR R B U B 21T D &N TIRE.

At the V2X urban area it is possible to conduct tests utilizing the information provision
function of "DSSS driver safety support systems" that detect oncoming vehicles and
pedestrians right turn situation, and provide information to the vehicle.

V2XTfh(C BT 2 REIEREDBLRE]
Example of reconstruction of mixed traffic situation in
V2X urban area

Automated Driving
Test Center (Jtown)

3 Z Bt Versatile Urban Area

SFSFBRERCIRP S DY R7 NDONEEEL. B DERHERFEAE. B 5 TE
IREMDITESEZTH T DIERE. B LDOBEYZ 0k I S14RZsHi g 5 &N TIRE,

In the versatile urban area, various types of intersection and roundabout can be made in
temporary, and it is possible to evaluate the lane keeping performance of vehicles, the
ability of vehicles to recognize other road users such as cyclists and pedestrians, and the
ability to avoid obstacles on the road.

S BB SRR ORES)

Example of installation of artifical building in versatile urban area

ZENMHEICST BB TERRDEERE

Example of artifical road construction situation in versatile urban area

18




INXT /Y — jnxcenter

FRHEXRYND - DRRHZED. BR)EERICER

Contributing to the Automotive Industry Through the Provision of a Common Industry Network

JNXtE>9— JNX Center

JNX(Japanese automotive Network eXchange)l&.
EEEBHRBEDCHDEFHLBERYNI I T,

INXEYY—3 BEEEEFROITES LU ENICLDRE
EICE ST BIcD INXT —ERZLZEN- iR ICIRE T S
EEBICHESOUAN-KBREDBREF2UT A DEE
([CHU TR REBRRYNT =D ZERL, BF2UT A IRD
s b TR CSREL CWVE T,

@INXE>9— TEL:03-5733-7933 FAX:03-5733-7930 URL:https://www.jnx.ne.jp/

JNX (Japanese automotive network eXchange) is a common
industry network for inter-company information sharing.

The JNX Center provides stable and continuous JNX services in
order to contribute to the digitalization of the automotive industry
and the resulting efficiency improvements. \We have built a safe
and secure network against information security threats such as
cyber attacks that are common today, and are continuously
strengthening our security measures.

E3T#%E History of Establishment

INXDEEEF. FIAE. U —EIgHENSPIL-NF-FE
BHCHDE/MNEBELVEWVNSTE T EPESEREIEEENS
DEBICEDE. 2000FICRTEANTHDIARITINX TS —
Vit AV UrN U et

JNXDJHL Aims of JNX

It is expected that the JNX operator organization is neutral, fair, and
equidistant from users and service providers, and we established
the JNX Center in 2000 within the public-service corporation JARI
at the request of the government and the automotive industry.

@ Z[OiREEH
Ry —TBRREHIAL [FEROANCBTDRESRED L.

@ JIAMER

BY—E RNV, BN — U, Bl y D — I,
® IPryhIJ—T1k

RYND—TE(b MMERS AT TE — TV RR YN D —T,

B#EA—N—

Automotive manufacturer

dad [ o]
BE#EEX——

e
Automotive parts manufacturer Xt Yt Z#t

ERORYNDT—T
Conventional network

® Multiple Lines Elimination

Reduce network duplication investment, improve quality and speed
in information flow.

® Cost Reduction

Provide high service levels, standards-based technology, and an
inexpensive network.

@ |P Networking

Network standardization, open general-purpose network that other
industries can participate in.

BE)EX—N— Att

Automotive manufacturer

BE)EEmX—H—

Automotive parts manufacturer Xt

INXZTERUcRYND—T
Network utilizing JNX

[ INXtE9—DiEE)  Activities of JNX Center

RIEPIEY—EZDIEH
Providing Fair and Neutral Services

JARICINX VI —ZHRBET DT EICKR  RIEPIRIEE CINX T —EADER - BB ZT>TVF T,
Establishing the JNX Center at JARI allows us to manage and supervise JNX services from a fair and neutral position.

EREOY—ERiEH
Providing High Quality Services

INXEVY — [ BREEERDSROSNER YD —IBEICEDDEFERC T T —ERT0/N4( 9 — (CSP) ZREL.
Y—EXEHDOEPRN R ZTOCNET

The JNX Center certifies service providers (CSPs) that meet the network quality specifications required by the automotive industry, and

conducts regular verifications of the service requirements.

B TSR

INXZA—F—@IFDR—F LT A N T IIASHBDERES . TR/ 77— Y AEDBERIBEHZT O TVE T &F/c JNX

TYI—FECKDEI T —REPINX WebY 1 b COIEHRIREEN Z1TV) INXERER 2T O T VKT,

Providing Information and Outreach
Activities
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The portal site for JNX users is used to share information among participating companies and provide information such as line
performance. We also hold seminars hosted by the JNX Center and provide information on the JNX website to promote JNX.
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Japan Automobile Research Institute

Registration Body

|SO|:uu\nIE %DDDIL\DIE%LLJ EE’JEF%( \fﬁk

Contributing to the Automotive Industry Through ISO Certification and Product Certification

§REItz>9— Registration Body

SEt>9— TEL:03-5733-7934 E-mail:rb-office@jari.or.jp URL:https://www.jari-rb.jp

JARIG. EEBEEROESE B AOICEDIE Ry —
ZRBLU.BERBICEDVEIYRIA YN AT LFRELP
EV/PHEVAACE B ESRDRERIAZTOCVNE T R T
F.Z2HDOBEEFHEEFREFEEBICLDEERANRICKIER
[CIRBUCEAEZIEALTHY . BEEF I EPMOFTERE
Ao b[BEEICRL TIFJARIEDBWVFHEZ W ZIZWTL
FI. FC B TS —PABEBEESTHME. by PRI X
VMNHERE PEDZ—XCHBMATILHEBFT A DR
HUTWFT,

JARI established a certification center to certify management
systems according to international standards and to certify
common AC chargers for EVs and PHEVs based on requests and
cooperation from the Government and the automotive industry.
During the certification process, JARI's judges have extensive
knowledge and experience in the automotive industry and JARI
is highly regarded by companies in the industry and other
certification bodies who comment that "JARI is the place to turn
to for automobiles". JARI also offers a wide range of services to
meet the needs of companies, including standards seminars,
internal auditor training and top management training.

[ REICFS5IBIVRIAYNIATLEREE Management System Certifications that Contribute to Our Management and Operations j

HERBFN - —RENTVREEVBHS REZREL. ZL T DRBREICHINT 5T LT IR
RER2[CEMIDEEDICELBBEPEEAA—IALCHFSLEY,

Our ISO 14001 Environmental Management System (EMS) contributes to the protection of the global environment
by balancing socio-economic needs, protecting the environment, and adapting to changing environmental
conditions, while also contributing to sound management and a positive corporate image.

ISO 14001 IRI% (EMS)
ISO 14001 Environment (EMS)

2T —=IRIF—D - —REHlIRB LY —E 2%, —BUTIRMITDENER DILT EZD
BREBEENE LU KVELDEVRAF v ARSI D ENTEET,

The ability to consistently deliver products and services that meet the needs of our stakeholders increases
customer confidence and satisfaction, which in turn leads to increased business opportunities.

ISO 9001 &ES(QMS)
ISO 9001 Quality (QMS)

TEBHICLDFERUEARBEEDHEHZEIET CET HARNERDRE BRNRBLZERHIT
LICHESLET,

Eliminating fatalities and serious injuries from road traffic accidents helps prevent loss of public confidence
and economic loss.

ISO 39001 ER3GERZE (RTSMS)
ISO 39001 Road Traffic Safety (RTSMS)

BN —7
Certification mark

ISO 45001 HEIZLELE (OHSMS) FEREHEVRIEERBL. BERERHE/N T —Y VA ZBH LI BT ET AADHEICE R

ISO 45001 Occupational Health
and Safety (OHSMS)

IREERUEFRZLLL R2 TRRN GRS ZRHE TN TEET,

By managing occupational health and safety risks and improving occupational health and safety performance
we can prevent worker injuries and illnesses and provide a safe and healthy workplace.

[ ISODIEMR = RO ZDEZIEFRITEZZF—* Various Paid Seminars to Deepen Understanding of ISO*

Rig@SRE=r—

Standards Commentary Seminars

ISOMMEZEIRHE T BIchDEZF—TI,

These seminars enable participants to understand ISO standards.

NEEESHM S —

Internal Auditor Training Seminars

PERESE S DIRISIERE, NEREREDF AR EZZ A TVIE<ESF—TT,

These seminars teach participants about topics such as internal auditor standards and internal audit methods.

My FPRRIA YN EZF—
Top Management Seminars

NAIAVNYRT LTE BN —F =y FHROSNE T ISORED—F — v S (LD B E5
ZIRFEIT BIHDEZSF—TY,

Management systems require strong leadership. These seminars enable participants to understand the parts
of ISO standards related to leadership.

KR TORMEDTEETT

*Seminars can be held in various parts of Japan on request.

[ RE-RDBREZRDENZB1EUIEV/PHEVAACE B7t &8s DR MR

Aiming at the Popularization of Safe and Secure Chargers

Product Certification to Normal AC Chargers for EV and PHEV

)

EV/PHEVA ACT&EFtEa3manl
Product Certification to Normal
AC Chargers for EV and PHEV

EVBLUPHEVAACE BFEESDRBREICH N TIE FTEESICLDREBEONK T HICHTD2LE
M NFELHOEV, PHEVICHERICHREBE Y 31z DB P—EDREDHEBZEEV T DR E
JARIDEAISEG U FREBRICF BEUICEIE U CRIAIN — I ZRRIEIF DR IICIRIE T,

Product certification of common AC chargers for EVs and PHEVs will ensure that chargers meet JARI's safety
standards for electric shock, fire and injury prevention; have the compatibility to reliably charge many different

EVs and PHEVs; and are continuously manufactured to consistent quality. Chargers that meet JARI's
standards will be able to display the certification mark as proof of compliance.

JRRI

EVSE

st~ —7
Certification mark
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International Standardization /
Harmonization Activities

Bt RICHITBERDSI3(EICEITT

Toward Strengthening Japan's Competitiveness in the International Community

ERFRE(L-BA(LES

EFPEOTO—/N)UENES  BKIMfBEFEOAE— A T
FWICTIRLT VD P T BFRE - BEDRENEHZIBEL
TECVET COLIFRNEERIC JARIICIES BB ERR
L - B LEECHISTER W E S Z RO ICHEEL TV E
HEREFNSLEFTNTVET,

In recent years, the globalization of the economy has progressed,
and the speed of technology development is accelerating globally.
In light of this, the role of international standards and norms is
becoming more important. Against this backdrop, industry
demands that JARI continues to proactively promote initiatives
towards international standardization and harmonization.

EFEE Electric Vehicles

International Standardization / Harmonization Activities

JARIF.ISO/TC22 (BEE) /SC37 (BRNICERENT 5 EE)ER)
BRUIEC/TCOS (BRBEBES JUEBEESEM) DENEZH
FELT B BEEE (BEV)./\1 TUYRERBENE (HEV) KU
RElEREEE (FCV) REDEENED (EV) [CBID D EBRRED
RECSNMUTVET  RHSDIRFIFR. IX Y NEENZ(TS 128,

FC-EVIRELLZERBIUZTDRTICHORARLI—F2T7T

W—TERBLEFEDHIEFTERLTCNET,

2 ISO/TC197 OKF|RM) IEC/TC21(F&M).
IEC/SC23H(ITHATSI7BLU IV EVNICBVTH. EVESE
DEBRECZRZEREECBOLTED TVET,

@ FCVESE

ISO/TC22/SC37HKVISO/TCI197ICHE VT KRDEKEEEESTA
EARGRE- BB JRTY  BESS. NP UREZEDERIR
FEEHEEL TV E T e FCVDEEE T —HAirE%E (UN GTR13)
(OB ARRZTOCVET,

@ BEV-HEVESE

ISO/TC22/SC37(1CBVTC . EFEMERDLE . NEFREH B LU
RUDEHEV DA SRBREE, HEVY X7 A AREE, E—
U5 LEBE BB ESOEREE LD TLET,

® it EE
IEC/TC69.IEC/TC21.IEC/SC23H.I1SO/TC22/SC37&FICHEWNT.EV
FUF LA 4 B EORBECTEY 27 LT BIELVERT,
SHOOFREESCEEBLLERELTLET,

As a domestic deliberation organization for 1ISO/TC22 (Road
vehicles) /SC37 (Electrically propelled road vehicles) and
IEC/TCB9 (Electric road vehicles and electric industrial trucks),
JARI is engaged in preparing drafts and making comments on
electric vehicles (EV) such as battery electric vehicles (BEV),
hybrid electric vehicles (HEV) and fuel cell vehicles (FCV) to
international standards. It has therefore established an FC / EV
standardization committee and sub-committees and working
groups, and is working together with industry, academia and
government.

JARI is also working with relevant organizations on
international standardization discussions on EV related issues in
ISO/TC197 (Hydrogen technologies), IEC/TC21 (Batteries), and
IEC/SC23H (Plugs, Socket-outlets and Couplers for industrial
and similar applications, and for EVs).

®FCVs

In ISO/TC22/SC37 and ISO/TC197, JARI promotes the international
standardization of hydrogen fuel consumption measurement
methods, fuel quality and management methods, connectors,
high-pressure vessels, and pressure relief devices, etc. JARI is also
proactively proposing test methods to United Nations Global
Technical Regulations for FCVs (UN GTR 13).

® BEVs / HEVs

In ISO/TC22/SC37 JARI promotes the international standardization
of general electric vehicle safety, exhaust gas / fuel consumption
test methods for various HEVs with and without external charging,
HEV system output test methods, motor system test methods,
and electrical test methods, etc.

@ Batterys / Chargers

JARI promotes international standardization including numerous
Japanese proposals for a wide range of test methods and
charging systems for lithium ion batteries for EVs, etc. within
IEC/TCB9, IEC/TC21, IEC/SC23H, and ISO/TC22/SC37.

ITSEEE > A5 s ITS on-vehicle Systems

JARIFISO/TC204/WGT (VAT LKHEREIERY) DRI DB
BELT. ERNCHIT 2R E LGS 2L BRIERDES
BEZRH>TWVBIFN.ISO/TC204/WG14 (EfTHIE) D=
(CHBIFBCACCPEINETY AT LG EDEBRIRE L CHRIERN
([CBILTVET,

As secretariat of ISO/TC204/WG1 (System Architecture), JARI
supports standardization activities at home and abroad and
promotes deliberations on Japanese proposals. It also actively
participates in international standardization such as for CACC
and platooning systems in the ISO/TC204/\WG14 (Vehicle/roadway
warning and control systems) subcommittee.
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