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WPZQEE%*E ~Framework Document~ (ECE/TRANS/WP.29/2019/34/Rev.1)

Technical provisions and/or guidance and resolutions for automated/autonomous vehicles shall be conducted within the contexts of both the 1958 Agreement
and 1998 Agreement.

3. Safety Vision/Z&£E>3> (k1)
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7.The level of safety to be ensured by automated/autonomous vehicles implies that “an
automated/autonomous vehicle shall not cause any non-tolerable risk”, meaning that automated/autonomous
vehicle systems, under their automated mode ([ODD/OD]), shall not cause any traffic accidents resulting

in injury or death that are reasonably foreseeable and preventable. Based on this principle, this
framework sets out a series of vehicle safety topics to be taken into account to ensure safety.

Annex Table 1 Detailed WP.29 work priorities related to automated/autonomous vehicles
54N, lreseasomis/ECE/ TRANS/WP.29/ 2019/2
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https://www.jama.or.jp/safe/automated_driving/pdf/framework_ver_2_0.pdf
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= Legislators, authorities and courts in the European judicial ~ For a successful market introduction and dissemination of _ F'i =H 7= %I:%':ll: HIJ (— é’l‘iﬁﬁﬁgﬂ (j’ ¢ ~ ) 6—57—_ &)(— (j: [ —
area work with qualitative measures like “reasonable” or HAD vehicles, sufficient safety must be ensured and i’/Z_CI ' *' JbL Vic g [= 1]\ D/\ /3 / (S C \ E
“generally accepted” risk and not with quantitative criteria ~ Probation in the field must be demonstrated to reach = N| Sh o R \\ ~
like fatalities or injuries per time or km social acceptance during the entire product life cycle. E E’\] 7& JZO ECFGEED ﬁ% /’l :\g o

= Although we are able to identify quantitative criteria for PROCESS TO ENSURE SOCIAL ACCEPTANCE DURING PRODUCT LIFE CYCLE
social risk acceptance, it is not easily possible to derive

safety requirements and test criteria for certain vehicles
from those

Udo Steininger, TUV SUD .

@ PEGASUS | Expert Workshop | 2019-05-15

PRECONDITIONS FOR MARKET INTRODUCTION

A
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= A valid statistical proof, that HAD vehicles actually meet
the expectations regarding safety / risk, can not be
provided before they are launched on the market

= This leads to requirements for market introduction and
field observation

= For probation in the field, quantitative risk acceptance
criteria are very helpful / necessary
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F4 “Jﬁﬂ%ﬁﬁiﬂﬂu ETHICS COMMISSION AUTOMATED AND CONNECTED DRIVING 2017

2. The protection of individuals takes precedence over all other utilitarian considerations. The objective is to reduce the level of harm until it is completely prevented. The
licensing of automated systems is not justifiable unless it promises to produce at least a diminution in harm compared with human driving, in other words a positive balance of risks.

i )| e e et | BADRE, OTRTORAERNEEBIECESTS. 20BN BENRRABIENEETREOLAIEERTBIETHhE. EEILENES 2T
(BMVI) LD, AEDBIECLATIKEEEORL . IHNEUAIDEDNTYAEEESTTEAMIRUAVIED, EHEENAL,

3 . The public sector is responsible for guaranteeing the safety of the automated and connected systems introduced and licensed in the public street environment. Driving systems thus need official

licensing and monitoring. The guiding principle is the avoidance of accidents, although technologically unavoidable residual risks do not militate against the introduction of automated driving if the balance of
risks is fundamentally positive.

NHEBPIE, NERIE TEASNB AN EMEELHER S AT AOZE MR I DEENHDET  UFeho T EERS AT ACKIEBRFFEER N W
ETHd. EANLRAEHEROEIBETHIN, FEISEFENRVEBYUZIE UAIDNFIANEBERNICTSATHNE. BENEEOEA ICRIULE,

ETHICS COMMISSION

8. Genuine dilemmatic decisions, such as a decision between one human life and another, depend on the actual specific situation, incorporating “unpredictable” behaviour by

parties affected. They can thus not be clearly standardized, nor can they be programmed such that they are ethically unquestionable. Technological systems must be designed to
avoid accidents. However, they cannot be standardized to a complex or intuitive assessment of the impacts of an accident in such a way that they can replace or anticipate the
decision of a responsible driver with the moral capacity to make correct judgements. It is true that a human driver would be acting unlawfully if he killed a person in an emergency
to save the lives of one or more other persons, but he would not necessarily be acting culpably. Such legal judgements, made in retrospect and taking special circumstances into
account, cannot readily be transformed into abstract/general ex ante appraisals and thus also not into corresponding programming activities. For this reason, perhaps more than
any other, it would be desirable for an independent public sector agency (for instance a Federal Bureau for the Investigation of Accidents Involving Automated Transport Systems
or a Federal Office for Safety in Automated and Connected Transport) to systematically process the lessons learned.
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53N BIVEBKITATHIEFIRSB ZOLIPERFIER(E, BRI TRIRMIRNZZERL TREN260THD, S/ — xR R ErIFHEICES(C
Ll TIBLEBTEY, VDO THIEIZIDNISIVIERCHEEIRTILETERN, COERNS, HTEMOEDHERILDE, IMIZU 2B (FIX (L,
EFHEBEXS AT LABHGHERTELE S EREXLZERE) i FALBENZFRE(CDE T ZENLEILL,

FAVBEBEES (K4 VY AYULWADL, FEE:German Ethics Council. F 4/ z&: Deutscher Ethikrat) (&, FA YV OEMARN O L ZMIIL-EFES T, BAALHSICET
HBE, e, B EBE. EFRICBUT2EBBEICOVWTRZEEZTL WS, si8ERIZERGBEZEZESR (National Ethics Council. 200168 - 2008F28) . 26 ADTEED
UL, BEE P A VEFRBIFICK > THEBI N, KRY OFBIT A VELZRICL>THEIND, RELX U NN—E M VEBEREZRNIELT %,
https://ja.wikipedia.org/wiki/%E3%83%89%E3%82%A4%E3%83%84%E5%80%AB%ET%90%86 %ES5%AT7%94%E5%93%A1%E4%BC%IA

88 https://www.bmvi.de/SharedDocs/EN/publications/report-ethics-commission-automated-and-connected-driving.pdf? blob=publicationFile
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= Social consensus regarding acceptable risk is regulated by liability laws, e.g. German Product Safety Law :
A product that conforms to standards or other relevant technical specifications is presumed to comply with product / %E&% -I_ ﬁq:$)l:|' Vﬂluntar}' —— acceptalle ’
safety requirements [5(2) ProdsG] ll I:I

I ALARP lower limit ALARP upper limit

= Development according to ISO 26262 and ISO/PAS 21448 ensures “absence of unreasonable risk” / A BIE E& Bﬁ E — = %U (| *ﬁm
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= Rules of the Ethics Committee [thik-Kommission Automatisiertes und Vernetztes Fahren, BMVI, Juni 2017]: 35 %é i | ﬁ $E @”y%t ; i *’ i | GAMAB I

= HADisr ifitp ises to reduce d in the sense of a positive balance of risk compared to human

0 :’fetrI:::;“iasnac:undamentally positive balance of risk, technically unavoidable residual risks do not preclude an Ste p (4 ) : U Zg E*gg& (: * 5*1%&5 bA“} b@ﬁﬁﬁ

introduction
= Experts from several governments, scientific institutes and the business community expect a benefit of vehicle
automation for traffic safety (e.g. NHTSA, EC, German Federal Government, VDA, VDI)
= The test concept developed in PEGASUS ensures exemplarily, that the systems achieve at least human driving
performance

PROCESS TO ENSURE SOCIAL ACCEPTANCE DURING PRODUCT LIFE CYCLE
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Continuous
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Market
introduction
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T https://www.pegasusprojekt.de/files/tmpl/Pegasus-Abschlussveranstaltung/11_Social_Acceptance.pdf
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SaFAD (safety First for Automated Driving) / ISO DTS5083
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HE : https://www.daimler.com/documents/innovation/other/safety-first-for-
automated-driving.pdf IS0 26262, ISO/SAE DIS 21434, ISO/PAS 21448
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» The PEGASUS Family focuses on development / testing PE(;_ASUSO)ZJ _7 \ ~ — —
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+ Use-Case: L3/4/5 in urban environments
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B Concept phase verification phase (product fiability") a conscientious human driver
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> INTOTANMYRIY R %S~ LA
TANT BTk,

CD Changeability ZERJgERRC

BiZII : YAFABLOIVR—%>YPF  Goal Il — Consistent interfaces
OD—EUII:'()G’?I—Z » Systematic Decomposition by Argumentation
e —_— S 9= 4 7S o — Dependability Analysis of System Concerns
> RAZOOESE, SATLBLUHTSZT )
_ >
LDTAR,

2022.04.22 2022 ETEHIBDAAFIATLIA—IL (ASIF) [#E/ (INt) BEEReS EEAEE A-TIHEREEYT(EECmTTRAIR=33 N F O #@itESS] ©K.Suganuma 13



VV-Methods (PEGASUSJ73Y) AREMHICESHIETION ?

Approach

VERIFICATION
VALIDATION
R METHODS
» Objective — methodological framework — release

» Consider all relevant societal claims as laws/standards & market proposition in a common process.
» Focus on resilience in open context over the complete life cycle (development & operation).

o
el

e> Wb

vERlHuﬂuu
\MUINT[I'III
METHODS

» Strategy
» Use different perspectives and appropriate levels of
abstraction.

» Combine development & operation with Design,
Verification&Validation via an assurance argumentation.

» An assurance argumentation enable consistency and
traceability, prepared for changes over life cycle.

Criticality Analysis — Basic Concept

Initial %}

datatb_a5|s, Simulation,
n'lelrlc_s, Data LTI Metrics,
ontologies Ontology
Acquire Undate Convergence: all relevant
Expert- Data- Da?a Tc?ols phenomena in data basis
knowledge analysis explained?
Statlstlcal < >
Analy5|s Causal Relation

(Plausible Causality)

Understandlng of Phenomenon

(Association)

Criticality Phenomenon ‘

‘ Next Phenomenon »

Assumptions: Humans are able to drive reasonably safe by recognizing a limited and manageable set of
abstract classes of danger, i.e. criticality phenomena = Finiteness Wi

Machlne
Learning

The relevant phenomena leave traces in a continously growing data basis = Convergence

2022.04.22 2022 ETEHIBDAAFIATLIA—3L (ASIF) [#E/ (INt) BEERNNES EERET AA-THEREEYT(EECmTTA IR=33 TR & ES

v "o DIRHEHREERATEER N"A
(ZANRBREREEIERIMZRIE)
v DevOps”""? OCATH#GNRmER L -
RIIZEU RS EZIBR.

CONTINOUS DEVELOPMENT AND INTEGRATION (DevOps)

Iterative development Operation in the field

N

Development / Production
V&V Test / Certification 0

Operation

DIAGNOSTICS = MONITORING

SCENARIOS = RESPONSE | EVENTS

REQUIREMENTS VALIDATION

Fail-Operational Operation

‘ Monitoring / Feedback ’ ’
Development

v ABIRFANBEENEZFESLDILEZERXT
Egéﬁbt W5ERT (iﬁ(l\o (Criticality Phenomena)
v SECARBI RSN DHIEREINY—2{E
(HZFH(L) TENEHBROSFTVAICTEL
ﬁ%(i?k’.o (Abstract Scenario)

ARCHITECTURE VERIFICATION

IMPLEMENTATION

VIRTUALVE®

VVM_TP2_2021-02-16-CriticalityAnalysisForTheVerificationAndValidationOfAutomatedVehicles_v1.0

14
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https://www.vvm-projekt.de/midterm-docs

X

VV-Methods Safety Case o
What do we mean by Safety or Acceptance Criteria?
Society, Standards, Regulations ...

Exemplary GOAL: “Absence of unreasonable / unacceptable* risk’
or “reduction of the risk to an accepted level (on behalf of society)”

The TOP GOAL is formed into a set of SUB GOALs

VERIFLCATIDN
VALIDATION
METHODS

Safety =

! F Y

Sub_Goal-1:
Functional Safety

Among others

ISO 26262

compliance

Sub_Goal-2:
SOTIF (tech. demands)

Among others
ISO 21448
(limitation VVM on
technical SOTIF)

.. compliance

\ Scope of VVM overall method

Sub_Goal-3:
Laws &

Regulation

Among others
national road law
traffic law
product liability law
civil liability law
antitrust laws

compliance

Amaong others
UNECE ALKS
UNECE Regl.
WP29 GRVA
compliance

Sub_Goal-4:
Ethics & Safety
performance

Among others
Ethical standards
Germ. Ethics Com.
Safety First AD, WP
ISO_TC241 -39003

compliance

Among others Among

performance others

in accident Active safety
reduction

ISO 21934

“preventive
behaviour”

2022.04.22 2022 ETEHIBDAAFIATLIA—3L (ASIF) [#E/ (INt) BEERNNES EERET AA-THEREEYT(EECmTTA IR=33 TR & ES

» T F 3

_ Sub_Goal-n:
Sub_Goa_I-5. Sub_Goal-6: - Implementation updates
_HUH’IEIFI _Vehlde _ CYbE‘I‘SECU r|ty - Data privacy, protection
mterachonr’mtegratlon -V2X; .

Among others

ISO 21448 {HMI @9 others among oth A
demand of SOTIF) ISO 21434, SENA

ISO 21959, ESOP, ' UNECE R155 : ICO GDPR

JAMA, State of the
Art in literature

compllance

anllay wphay

* unacceptable nisk according to valid societal moral concepts (IS0 4804)

15
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VV-Methods (PEGASUSJ7=V)

Legislator w

Ethics
Committee

Approval Compliance with Bzmz;{; >
Competencies norms appropriate

Compliance with
traffic regulations

Social Risk Positive risk
Acceptance balance

MRz ESHERHDIDD ?

ADS avoids
accidences at least
as good as a human

Social expectation

regarding function
& behavior

Stakes

Credibility &

Efficiency

Il.) Challenge: derive capabilities out of clustered top stakes

Organizational Capabiliies Organizational Capabilities
anticipate the behavior
of a sum of vehicles &

compare with target rates

Organizational Capabilifies Organizational Capabilities
provide positive/negative
indications for passing
approval criteria

test specific behaviors of
an individual ADS

provide evidence to
comply with norms

AT=IRIVS DR Z S AT T 197 HISR{EL .
TNzRE (I2R-X) 332EThTT-Ibn

Development Release Operation

Assurance

jor i Social tati
Compliance with ‘g’ Credibility & Approval ,”; B::::z:r;;s mg;?dlfl)‘gp:ucnctlg:
norms i Efficiency Competencies = appropriate & behavior 5 Acceptance

ADS avoids
accidences at least
as good as a human

Positive risk
balance

Compliance with
traffic regulations

5‘
g
s
<

k]
[
=
8

Each Vehicle

l.) Challenge: cluster top stakes w.r.t. time phases

SADSOTANFEZEEZHT .
vV RN RIEFIEICEIDTTRTE (Completeness)zE1R
vILRM4. FE. EARMcoI0> bO—74>0 TEhEME

—T4>

(Efficiency) Z=1R
HE : https://www.vvm-projekt.de/midterm-docs

2022.04.22 2022 ETEHIBDAAIATLIA—3L (ASIF) l[#E/ (IN) BfERNNES EERAEE O I-THEREEYT(EECmTTA IR=33 N F IR Rt EES
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VV-Methods capability-based architecture

*ﬁﬁi Y 7!‘%2737? —7°>°/7a_'A n g | " c = -> SOy
v BRSNS EGHLL TS A ot St sl

v ADS’BAFeﬂtﬂﬁ(c.ﬁk‘f‘%fab‘h(i73‘»'573‘&\

93

V&V Process in Assurance Framework

X

VERIFICATION
VALIDATION
METHODS

DB
@—»

.‘- ‘ ﬁ
9 TS [\ Operational Concept Design & Realization Verification & Verification
un? | .ﬂ, £ o %
1 b ™ '
1 ‘ L4 . Claims & Open Context Goals .l System & o V&V Concept ¥
! G = Organizational /ev.idenfe — [ evidence
! ‘i R . Capailities \
| =
\ il = 00D |
1 1 b Definition
Capability: 18t Architecture Decision: Stakeholder Need: Target Behavior: tanakility Taver
Travelling autonomous Take a car | want to be driven safe in Don't hit objects, drive p y ey
any situation compliantly
Scene Architecture & Design = - Test Planning &
Detection Definition Orchestration
( —
| evidence | / \
Object . 2 \\_/ - evidence
@ Gt Engmeermg l.a\jer_ __/
(controlled, designed environment)

i
.Sonirbule %
[E——
anquILco
h

Hypothesis
Generation
° —) -
- Q - GuM;‘:lnon =5 evidence
[ 4 A J Locaization IR EXtract  Hid Real World Layer ‘
" Leslooo {uncontrolled environment)
- R
= =1 . . .
Target Behavior: Required System Capability: System Capability Contributing Functional
Don't hit objects, drive Scene Detection Decomposition: Element:
compliantly Scene Detection Object Detection e https //WWW vvim- prOJekt de/mldterm -docs

2022.04.22 2022 ETEHIBDAAFIATLIA—IL (ASIF) [#E/ (INt) BEEReS EEAEE A-TIHEREEYT(EECmTTRAIR=33 N F O #@itESS] ©K.Suganuma
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VV-Methods 33UA{% Abstract Scenario*

£ (¥IS034591. ASAM, OSIRETEAETNTHEN. WP29/VMADDONATM THEIRFTENTLD)

Temporal

Spatial

Six

Digital Information

L5
Environmental Conditions

Dynamic Objects

Temporary Iv_lddiﬁcations of

L1&1L2
L1
Road Networkand L2
Traffic Guidance Roadside Structures
Objects
A4
Layers to Structure OperationalDomain
\
« non-formal, human readable
* behavior-based description of a traffic scenario
* possibly containing a visualization
WV
« formalized, machine readable, and declarative description )
(i.e. constraints on the happenings)
* closely tied to an ontology (or rather family of ontologies)
+ efficient description of relations (e.g. cause-effect). )
+ parameterized representation of a set of scenarios, where
+ influencing factors are described by means of parameter
ranges and distributions
* enables parameter variation y
\

* asingle scenario, describing exactly one specific
scenery and chain of events with fixed parameters

Possible Interference

* can, for example, be written as OpenDRIVE + OpenSCENARIO
v,

Scenarios are Episodes featured in
“Movies” called Functional Use Cases

2022.04.22 2022 ETEHIBDAAIATLIA—3L (ASIF) l[#E/ (IN) BfERNNES EERAEE O I-THEREEYT(EECmTTA IR=33 N F IR Rt EES

oo’ DFEAEHEZEM I HER

0U747JUT4ﬁ1‘ﬁ’¢';EFH§'Z) :
v criticality phenomena: CP

¢ v'causal relations
v'abstract scenarios

N4/

GIDASREDEEFRETT

II/\

4

Identification
(data or
knowledge)

Criticality Phenomenon
(Association)

Ontology

HE

List of occurred CPs in the Example:
sIntersectionss1

sIntersecting Planned Trajectories#7
*Overtaking#1e (ofWaiting Vehicle#s)
*Strong Braking Maneuver of Ego#eo
*Subject#13s / Pedestrian#sson Road
*Vulnerable Road User with Road Access #1oc
N *Ped. Crossing#o(Road directly#139)

= -Occlusion#31(Pedestrianszo)

+Violating Right of Way#s1/ Red Light#4o

: Simulation,
Metrics,

Causal Relation
(Plausible Causality)

<

Convergence: all
phenomena in data
basis explained?

in the GIDAS database.

https://www.vvm-projekt. de/mldterm docs
©K.Suganuma

DEEE ﬁ%ﬁi@%ﬁﬁf’ ’E’I‘#JE?%
058 55 05
GIDAS™
German In-Depth Accident Study
- since 1999 - U 25 0 24 023 022 (9
.2
Rf. IGLAD 2019 Codebook,0 H H
e Conflict Types, 2019. 0 :

of Way

Figure: top ten most frequent CP for urban accidents with car involvement

CPsh'55RINEERTH S
STUAZRERT D




VV-Methods Positive Risk Balance/PRB s s e srmerno
STUAZDRUETOERDRERRERHLIT.
fRETEY (t."Elb‘H(Jt:l»(consuentlous) RSAIN*¥* KDERBVCEZ S ETIFICRT

HIRTOITERANSEA TS EZVEDT | BlEZTD. FBZIA BEREBRITENZESRVEILE

Safety goal = Absence of o o drivers who are willing to comply with all traffic regulations, are
Exemplary sketch of Functional Field of Applit unreasonable risk ' St roadworthy, attentive and do not act grossly negligent.

ontrollability of the driving Performance target for Cumulated
scenario with regard to safety system design performance target

Functional
safety

GINEER TIE =R life Il | The system must be able to handle At least reaching the

the scenario in general the relevant scenario generally. Safe
E system performance must be safety Ie\(el 9f current
road traffic (in the

demonstrated during development.
______________ reference years) of

(o YT [NV [Ys o= i W ele Ty Ligol Il | SYyStemn must control the scenario S
R EUT R R =S (el ol | Statistically at least comparable to a“. conscientious
o driver (driver

driver equivalent.
equivalent) and thus

State of the art
s

_ PREB driver equivalent basically System does not have to be achieving an
Possible > cannot control the scenario designed for the scenario but a increase in the level
~0 %) mitigation measure has to be of safety compared
method (~0%). implemented(at minimum state of to real road traffic
the art of technology). )

BIZTRERSFUA (6/BETIVCELD) DfF: RIODMREIBEDOERCLD. 2O7T0—F(E, LIRTOEELEEU TADSEHMOHEFRIE DR DBND.

Start _ Layer Scenario Model Vehicle Severity Outcome Pass Ccriterion:
Behavior ADS in Measure

Concrete

Outcome
With Human

Scenario
Performance

Logical L1: Static L5: Environment L4: Dynamics HW,SW § HW:; SW
Scenario environment Weather  Road Traffic Ego speed Cyclist speed [l Detectiontime Tires

Rainy/ 700ms-1s fop
> - wol Free traffic \_ 0-7 km/h 0-7 km/h su?mer ADS Performance
8 0g. . low sun e is at least as good
|| Fuc 2.3:1- :
2=l | Scenario [ /@y |\ Frontand l'\ 7-15km/h |- 7-15 km/h |, 100-700ms \ 0id as a conspicuous
- | Fuc 2 ||| cloudy | ey rear ven. \ summer driver (by design)
8 _ Only front Bicyclist not tire

2022.04.22 2022 ETEHIBDAAFIATLIA—3L (ASIF) [#E/ (INt) BEERNNES EERET AA-THEREEYT(EECmTTA IR=33 TR & ES ©K.Suganuma 19



VV-Methods verification and Validation

Component Fault Trees “CFT"
> ~NTAILT7T0-F (BEBEZRER=EROER)

> BEGEE7-FTIFvRIOES /b —YEUT ¢
Probabilistic FMEA “probFMEA"
> IRhAPYT-770-F (N-YADRE=>ZEEHEER)
> RATT7oRw NI DhER
w72 0- ?@%ﬂb‘“ibt*
> —EbUZF,%E’mE o

uonNquIsiq

H B https://www.vvm-projekt.de/midterm-docs Test

execution

_ Input =P Analysis
System capability- Ve ™
Capability
based taxonomy Layer Functional Use-Case .
Scene Failure Analysis unintended
= CFT + probFMEA behaviour ?
| Design & Realization
ecti System Capa- 1T
4 System Capabilities bilities
H Failure Analysis insufficient
CFT + probFMEA capability ?
Functional
\ Features H /
GaMm ANEAILE Functional | Failure Analysis | \eakness 2
Layer == Design | CFT + probFMEA
Functional
Design
Technical Failure Analvsi system- and
Design allure Analysis component
\ | ' CFT + probFMEA failures 2 /

2022.04.22 2022FETEHMAHFIATLIA—T (ASIF) 1#%/ (INt) BEERNis

A
E

HEAFR S AA-THERECU T HEECRmTTEA IR=a TR RS ES

TestSpec

Knowl edge Asset Test instance
knowledge knowledge
<
\\
2 =

Generic Interface

Result Data

TFANA=TAN =232
> YIIAFLABLUADR—ZIRTED
mBERESIUANYY
TR DcHDIET >
TZ N>R ADIEIR
FAMHN LY
o« FAMIRAD ZADHLEE
- RBEEOEHE
. M

> AN
>

20
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VV-Methods In-service-monitoring-and-reporting: ISMR
LPLIZ, #AICISIRINE - 27U, U F 2RI T 3:

(Learning-Driven Product Lifecycle (LPL as DevOps Process for

Highly Automated Vehicle)
v ERBONREEOESS
v BFEPOREDHER - 1REIE

Scenario
o Test object

Data to Record
Fleet Definition

Data Analysis

Data Aquisition Data Transfer Data Management

|l- I
User

Interface

2022.04.22 2022 ETEHIBDAAIATLIA—3L (ASIF) l[#E/ (IN) BfERNNES EERAEE O I-THEREEYT(EECmTTA IR=33 N F IR Rt EES

v RAOZETRVEROIKFEIRID

Trigger function

Recording duration
before/after trigger

xR

Urban intersection scenario
Pedestrian detection function
(predicted trajectory within ROI)
Recording starts 10 sec before trigger

activation and 15 sec after trigger
deactivation

e. g., Sequence of images

e. g. Fleet size, User Group (Rental
Cars), vehicle Location etc.

e. g. Compute frequency of occurrence
of event

Data Analysis / Reporting

h o

Normative Claims

Evidences

Analyse

Optimize
System

Validation
with Test Data
Engineering_ World

Dala Ingest

Record and | /
Upload Data

Real World

]
I
]
' 9
Generates Rules @ @ '
=
[t ]
- ;-
! 1 2
l ' g
' Organisation System 2
e ===~ 4 -~ 4 Capability to derive knowledge Rulb Bet Vehicle as a Product 1o
! and rules based on ~ ( 1 | ! (39
i information - a 1/ : 3
X Retrieves Evidences ] \E Saves Rules ]
be-—-co-——c---—-——--== iy gy - ypy—————————————— L _J
_____________ = =ss- R ------------=-==-=--===
: Provides Evidences 3 Performs rules in ODD | |
i @2) |2
: Evidencein Vehicle in Traffic : %
| System in operation peration | 5
: £
~— — l =
I " L . Collects & Processes M s”m? 3"3 3 IS I E‘-’j_
I Evidences Records Evidences )/~ | : =}
:_ Operation of the system under consideration _!
Capabilitles nformation Flow Processes with Capabilites and Activiles

In-Service 2
Monitoring Rehicle

H# : https://www.vvm-projekt.de/midterm-docs

©K.Suganuma
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SET Level

SETHLevel

Simulation-based Development and Testing
of Automated Driving

Gefordert durch:

L e
SET Level — Overview
Prof. Dr. Frank Koster i s outives
PROJECT ortre
PEGASUS
FAMILY
il tinental® =ThAS
am GROUP BOSCH B (©ntinenta 4;: dSPACE ETAS
E2» ey FID, D) SRR M gIRG
| [g——
OFFIS O@L (o PRasTER. W) @

Towards a SET Level Methodology

Core Dimensions to Consider in the Context of our Toolchain

Operational
Environment

Optimi-
zation

Synthetic  Analysis Testing  Release
Data /

Scenarios

Architecture

Traffic

Network
Test-/

Traffic Nodes / snmutlah:nt-n-
-Edges argets
-
System
d Models
Standards
Component

Simulation-Based Engineering Tasks

Test-/
simulation-

Architecture

targets

Processes

Standards

SETHLeve

System Under
Test

-Edges

Automation
System

2022.04.22 2022 ETEHIBDAAIATLIA—3L (ASIF) l[#E/ (IN) BfERNNES EERAEE O I-THEREEYT(EECmTTA IR=33 N F IR Rt EES

Simulation-Based Engineering Tasks

>

SET Level — Top goals & interdependencies

Methodologies,
Feasibility/Demonstration

SET Level addresses

Requirements,
Scenarios and Use-Cases vehicle functions for urban

SETHLevel

Innovative as well
as Future Proof
Concepts and
Methodologies

. Experiences,
Practical Tools/Implementations
Uses & with Relevance for

Experiences Industry

IT-Vendors

GAIA-X 4 Future Mobility

GAIA-X 4 PLC — with a Focus on Automated Driving

simulation-based development
and testing of Level 4 and 5

SETHLevel

Foundations, Quality
Measures, Architectures

Research /
SME /IT

Methodologies, Tools,
Models, Demonstrators

Concepts,
Methodologies,
Tools & Tool
Chains

SETHLevel

— Complementary projects that are horizontally connected — “Projektfamilie GAIA-X 4 Future

Mobility”
= GAIA-X4 AMS T————_| Sensors C d & A d Vehicles and Intelligent Collection
Driving Fuctions Traffic Infrastructures of Vehicle Data
5 Mgmt. of Traffic
- = Reliable & Safe
GAIA-X 4 ROMS . e P e Infrastructure
Remote Operation) of Connected Smart Parking
and Automated Vehicles as well as Fleets Zoning
= GAIA-X4 PLC
Decentralized and Open Data Ecosystem based on Digital Twins
= GAIA-X4 movelD —_|
™ Decentralized Digital Identities
Trustworthy Data Exchange
= GAIA-X4 KI — T Training and Validation of Al-based Components/Applications

https://www.gaia-x4futuremobility.dir.de/

HE : https://www.vvm-projekt.de/fileadmin/user_upload/Mid-Term/Presentations/VVM_HZE_FrankKoester.pdf

©K.Suganuma
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F{“JVDA Leitinitiative VDA Leitinitiative Eé)‘:

-

- L

Pl

Automotive industry‘s mission statement and approach towards AD 5’

Made in Germany: The Operating System for Autonomous Driving.

= B | il
New competitors ' Collaboration
are setting the pace in digitalizing processes and products : in precompetitive research and innovation
. | | I | i g | =

Speed of innovation Capacity Building
must compete with ICT sector in crucial domains like Al

Digitalization Coherence
raises requirements of hardware, software and processes in innovation policies and programmes

| S > IS S A— -

Large investments Convergence
in R&I are necessary bearing high economic risks ! in technology development across programmes and projects

= ¥
T~ -

Large-scale projects
to focus and secure rapid deployment

Challenges

R e P

T https://www.pegasusprojekt.de/files/tmpl/Symposium2019/PEGASUS_Symposium_Summary-Outlook.pdf
2022.04.22 2022 E#IBAHSZATLTA—SA (ASIF) A2/ (i) EEERME HEAZE IR EC T A RA—Sav NIV RAFBEES | ©K.Suganuma



RAYVDA Leitinitiative VDA Leitinitiative 2

Fields of activity

Stress-free on motorways
] o -2

S

S

Out of the vehicle

Vehicle side

Industrial Sensors Onboard Onboard Backend Infrastructure
Production hardware software

TECHNOLOGY
TECHNOLOGY

P [ s )

Common development methods and processes

Framing conditions incl. ICT

'
[
o
=
iu
=
<L
£

Efficient procedures for testing and certification E ceh o
\ Exchange across projects

e
METHODOLOGY

New procedures in information processing

" o T e . S
“'--.._qf — _?_“z'- .

B

T https://www.pegasusprojekt.de/files/tmpl/Symposium2019/PEGASUS_Symposium_Summary-Outlook.pdf
2022.04.22 20224 [SERIHAHS AT ATA—SA (ASIF) A2/ (i) BBERNS REREE IR EEUFARCEIE JR—S TR RABELS]  ©OK.Suganuma 24



RAYVDA Leitinitiative
Verification/Validation-Centered Project Ecosystem
Current National Projects & National Projects in Preparation i EIEELIRILF—E (BMWIi) HiZiE

e,

.’.F?f m %
| : Mol
1 i T I
! %/
E\ ‘\\i__ _:—}‘/

PEGASUS

3110110011
1000111001
0001111101
1110001101
1100010101

11100010

Verification & Validation /
Development Methods

Simulation / Test Beds /
Proving Grounds / Field Tests

HEE : https://www.pegasusprojekt.de/files/tmpl/Symposium2019/PEGASUS_Symposium_Summary-Outlook.pdf

EvIF7—5DU7I5A AL - A1/ MLOER & B BhETRIREEFiEDHEILH RE
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TH E AU TO N 0 M 0 U S H B8 https://www.the-autonomous.com/

RAYOEMZH#(C. BENERER T OTADERMIREZRE I DY ST NEEHNAT- LTS

Current situation Proposed approach

Initiated by TTTech Auto, The Autonomous is an
open platform that brings together the autonomous e SR T——

ecosystem

mobility ecosystem to align on relevant safety OEM A e o e =

i i : : Tier1 Tier 2 olution . : : ba
subjects. Besides the annual event in Vienna, we are Tier 3 - | | = iy
hosting Chapter Events and Workshops throughout Arahlem Regulation Academy

the year to work on Global Reference Solutions on Cooperation B

OEM B

Safety from Architecture, Security, Al, and = e Selution 2
Regulation standpoint. Tier 3 THE | AuToNoOMOUS

E 0 & -

0" ©
SEMICONDUCTOR TIER1/TIERZ THOUGHTLEADER DISRUPTOR

(infineon

SAMSUNG

nvibia

GOVERNMENT CITY /MEGACITY INSURER LEGISLATION TELCO DATA & CLOUD MEDIA

& Sy D ¥
BEIEEEN - hEELOEEI OTADIBIE N ERE

2022.04.22 2022 ETEHIBDAAFIATLIA—IL (ASIF) [#E/ (INt) BEEReS EEAEE A-TIHEREEYT(EECmTTRAIR=33 N F O #@itESS] ©K.Suganuma




OpenADXx

Test
drive

Simulation-
based validation

Simulation
and test

Architecture
definition

Ingest/
store

Deep
learning

Connectivity-
based validation

20000000

Integrate Build

____________

R | B#E#: (AD) 2EEIB3HOYINITT “J—Jl/
P | ODEFT, EERA-ADI AT LAPTANEE TEA
W | IBYINITITDA—T A A —TIA AEAERTE R

FRETH—ER %R

Steering Committee 2022

Management GmbH

Company Name Role
ADLINK Technology Joe Speed Driver Member
AVL List GmbH Josko Balic Driver Member
JG Initommeiiion Michael Hahn Driver Member

Robert Bosch GmbH

Andreas Riexinger
(SC Chair)

Driver Member

Siemens AG

Robin van der Made

Driver Member

eteration A.S.

Naci Dai

Development
Member

itemis

Andreas Graf

Development
Member

Microsoft

OpenADXx

Robert Nahm

User Member

HiER

https://openadx.eclipse.org/

FSINYA YR EDIRABEIEL SWRTTBE OMEY— L FI—> OHBEEH RS
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SDV A-FY-I1YAF A (Open Source Working Group) (D3&3L

admin@oem.org$>git clone sdv.eclipse.org/_

22 BlackB NX
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“Requirements to car” 770-FTEIHT S EEUT1—-Y-ER 75 V351X, [BERITBOEIEH
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YAFF I -T-ILERA

&
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W GitHub Automotive
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WeJO | -TLUF(—F-5-T5ukIA-ADKE
. «Azure/MLEFIC LB ET TURFE
Connected Vehicle

W Data provider CEEETIVATINOUTNILT -T2
Containerized Apps

(B EYER R - 87 - (RER - [ - A Betc)
OPERATE & MONITOR (Non-Safety) VERIFY & VALIDATE =
Azure Services O 4\5 & Domain Functions /() O Azure -ZF Cloud-2EEI B ET -5 - T3V Ia—1
Digital Twins “3I7@® @) (Safety) 31® MBSE platform; V&V scenarios

-CloudA-ADELUT1—-Y—ER- TO/M1H-A
ODXIE (Al/loT/T-974./09-0FER)
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2597

=T
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The Scalable Open Architecture for Embedded Edge (SOAFEE)

e
Cockpit Services ADAS/AD Services
HAL HAL
Mixed Criticality Aware 0sS RTOS SOAFEE
Orchestrator Virtual ECU Virtual ECU Framework
l | Containerized
t l App deployment
Cockpit Services ADAS/AD Services
Orchestrato_r Platform HAL HAL
Feature Discovery
Container runtime Container runtime Container runtime
SOAFEE
oS oS OS/RTOS Framework
Hypervisor
Firmware
arm SystemReady

Arm-based Silicon Hardware

______________________________________________________________________________

X SOAFEE

Governing Body Members

aws arm BOSCH

CARIAD  @ninentals  ff RedHat
0 woveéen
C®ESUSE planet

. = container

H 8 : https://soafee.io/
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ArchitectECA2030

Trustable architectures with acceptable residual risk for the Electric,

- » Connected and Automated cars
= __ we ., : . .
> cover both safety assurance by design and safety assurance in-operation

REODS —33> BEREEZ 8L CEHENERR/ECS (Electronic Components and

Systems) EEMmOEI[EZFEIET BIcoH(C.

ECA (electric, connected and automated) ([CBVLWTHRH CTEER4EZR

2 (perception, cognition, control, propulsion, connectivity)z3IRd23HWESW
(X. BFEEER (DevOps) OMATE=2ME. £F1VU71. EFMENKDHEN D,

ArchitectECA2030 2

' Federal Ministry
- o o . - TECHNISCHE ﬁ‘% of Education F F G
. (infineon e P o Researh

e ﬂ SGFETRHHS SBA —

m o 4

3£ ft 0 \ | F !%

f § %I‘.l 2!1; dataSO TGIQI ResearCh & Rijksdienst voor Ondernernend

E =] E ! ﬁ i Nederland

£a £ \ 0,8 @ SINTEF Mg TeraGlobus At

9 $e A AVL & e

- "
. I[I" TRACSENSE -r 3::'\’1“'" ECSEL
OF TECHNOLOGY University of Nevada, Reno Joint Undertaking
g & -

() Dntmehcrny T ST R —
¢ CERTIFI] . - 01/07/2020- 30/06/2023 RAY, #5044, Fx a3
o - H, A—R U7, /LT —
CONFIRMED Tota! Costs: ~ € 13,6 Mio,  OREBNES %S HEAL00
Consortium: 20 partners from 8 countries 55 _ 0 pECSEL Juz 4 His
8 : https://autoc3rt.automotive.oth-aw.de/ Coordinator: Infineon Technologies AG Hans,
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Automotive Network
Catena-x - Building the First Operating System for a Data Driven Value Chain -

- ARENA2036 :»y‘ﬁ’l ("' 20 Tchosiogis el AR Faimare ARLIe A R%JM s
BIGCHAIN ) BOSCH éCCore=.. #;: AteS "Im‘m-m_h Copgarinid &CDQ CGI (MQM C redor E': bt
S ®| ST ARENA2036
Gl & fetch.qi Zi Fraunhofer /(\-"Ems dces DENSO D&TS By dun @ HANSELMANN
ADAC
# o= .GEIIE' Isﬂif wf':,?': (5 Mercedes-Benz | HELIOT HINGSBERG S |aU I=e ILL NFORM ﬂJ inno o iPoint
oiR = Fraunhofer

, Microsoft mipart ﬁ;? SCHAEFFLER @-item'rs [aKa @ KuMA soft 605 M

D) MercedesBenz ) m Microsoft :

(~) Mercedes-Benz ‘¥ up“parts VOLKSWAGEN @GROUP VDA  vmuere . o

"‘4-“ .FX *Members of the funding consortium under KoPa 35c - = " : VOLVO ‘QWITTE werldwatchers
SCHAEFFLER BIGCHAIN e, —
VOLKSWAGEN SUPPLYQN ) Catena-X Automotive Network e.V -
: il #ifetch.ai H i
@ croup e An Alliance for Secure and Standardized Data Exchange
=
® BOSCH SIEMENS — -
— ISTOS wparts QOCOTEE., % ot
TRUMPF :
I Come  MiPart
1-| -,"ﬁ,-'.ﬁ»..'ﬁ'*'l. inre N )
— [, W ~ .|
Tl

28 strong Partners cooperate with the BMWK*
(KoPa35c¢) for the initial Setup of this Data
Ecosystem — Catena-X

Catena-X starts with Ten Use Cases (Apps) and focuses
on eliminating Barriers for Partners, especially SMEs

X W2 e =Y = =N Hi B8 https://catena-x.net/de/,
lvf JE;B%i’ﬁ mﬂ%ﬁ"gé https://catena-x.net/fileadmin/user_upload/intro_praesenationen/catena-x_overview.pdf
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I‘\‘4 “JE I-E-I $ ‘I!;;% Hightech-Strategie 2025

L[ e

Federal Government Report on

* Federal Ministry
of Education
and Research

MEFHEHRE (BMBF)

{ HIGHTECH
STRATEGIE

Kopfe. Kompeter

the High-Tech Strategy 2025

’M.

Autonomous Driving in Germany — Actors and ObJect|ves

% Federal Ministry ﬁ Federal Ministry % Federal Ministry
& o of Education for Economic Affairs “®° 1 of Transport and
and Research and Energy Digital Infrastructure

i v NatlonafIIPIatform Future
of Mobility

*  Three ministries work together to ensure that
= autonomous driving is safe, secure, sustainable and suitable to the needs of all citizens.
= Synergyies are exploited in research and implementation for efficient and successful roll-out

= New fund by the German Government (1 bill. €) for medium and longterm transformation of the
automotive industry and respective technology challenges as e.g. automated driving

* National Platform Future of Mobility presents results at ITS World Congress: Mobility data platforms as
digital twin of mobility system needs to be standardized, accessible, secure, protect personal data to
enable full potential of connected and autonomous driving.

BMVI -automated and connected driving in road traffic
Act on autonomous driving
RealLabHH -Laboratory of the NPM and funded by the BMVI

BMW,i -investments for industry and systemic approaches on standardization

4/5 automation in urban environments (SET Level 4to5, VV Methods)
Investments for automobile industry within the Economic Stimulus Package

BMBF -research on basic technologies for autonomous driving

The German Federal Government’s Framework Programme for Research and
Innovation 2021-2024

Microelectronics. Trustworthy and sustainable. For Germany und Europe.

University
Disruptive Modular Architecture for Agile, Automated Vehicle Concepts (UNICARagil)

e

https://www.sip-adus.go.jp/evt/workshop2021/file/ra/RA_4E_Reinhold_Friedrich.pdf
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PEGASUS family projects: Method-oriented projects for overall safety assurance for level

&E - M- Bk - AH E%Fa‘l

National Platform Future of Mobility

Develop multi-modal and intermodal solutions for a largely greenhouse gas-
neutral and environmentally friendly transport system

mENRNAICBUSRIBECPELVWEES AT ADE S
OHIORAE-INELVIHEERYY1I—>3> DT
Ensure a competitive automotive industry

RPN DHSEENEER DL

NPM

NATIONAL PLATFORM

Promote Germany as an employment location FuTURE OF MOBILITY

ERDIZELTO R Y Dt

> |538
=Y
<

Enable efficient, high-quality, flexible, safe and affordable mobility

X, SmE. XX, RLTFHRMEOEEYT R

| TOMORROW'S

€

AR\
=St

Digitalisation
in the mobility sector

Transport and climate change Alternative drive technologies and

fuels for sustainable mobility

#% sl h&ﬂ: soal

NATIONAL PLATFORM FUTURE OF MOBILITY

SULTS FROM 3 YEARS OF THE NPM (2018 TO 2021)

. . N
L AG 4 [ AG 5 L AG 6 . = h
. B — ifok, #=acatec

Securing Germany as a place for Connecting mobility and energy Standardisation, norms, °
mobility, production, battery cell networks, sector integration certification and type approval A CADMUS COMPANY  memmm fee e DL
production, primary materials and
recycling, training and qualification

HBE : https://www.plattform-zukunft-mobilitaet.de/
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- PegasusJr7zY (Pegasus. VVMethod. SetL4to5) :VDALBMWi
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- OpenADx : BBIEEZELIT (Y-)b) ExE
- The Autonomous: EEIEEEEZE
- GAIAXx/CatenaX:ITEEXLBEIEEXE

CDEN. ASAM, OSI 1S03450x31)—X., SaFAD/SOTIF/CS/SU. ORAD. . %%

RIREEEHEEEDE

SEEINERA

R YBEEE
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BERFI—INEFTE5IAA TS
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Sakura Project Pegasus SaFAD ANSI/UL 4600
(BX) (3®) (¥, Baidu, intel) (CEE)
722>y SENCFRINZPBILTEE |« RBEH  Z2RIg | BENLBHTEOMEEE | - =k
(safety A BBHENECRNCE [CHE->TRAE p LEUPRBEER .
Vision) -+ PRE=""| NS
= aEE BESNEEEENEIANG | FANILETHE, D) 120Z2FA(BWOAR | - FANFUATLTEE
(What) Sid, ADSTHE:E EEARIOEELHRE(SIE | BYEREEHERS, HEEE (FFERIEERUAILAI _I_ﬁ&'fq:
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VavEix, © SRS TSIUALD |- SHATYAONRGEED |- Bt ibﬁ CREH R E(Lliin\ji"(':fé fg 212(55 ;;]g t_jF”"E”IjE\b EL%‘)—LL’ S
Jotx JCSA—9%IRED, RN N—F2H, HEET |+ B2T-F75Fv il - NT= PRI
(How) HIE (IFIRE . V&Vﬁiﬂﬁé
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WP29 GRVA VMAD/ NATM (New Assessment/Test Method for Automated Driving)

United Nations ECE rranswe.290202161

f@ Economic and Social Council s General
N, M 9 April 2021
SF

Onginal: English

B 2021.4.9 UNEC
Master Docume

World Fo
184th sessio
Geneva, 22-
Item 2.3 of t
Coordinatic
Intelligent *
of antomat

E WP29H'5NATM-
nt5E 1R F

Economic Commission for Europe | I iﬁﬁmﬁﬁgﬁgﬁ

Inland Transport Committee

Safety Management System

Requirements

of the manufacturer

QDD

Track Tests

In-service
A= | Monitoring &
Reporting

=+  Simulation

I

Scenarios

N
1
=

ITEDERZR/ORAIB
SFUAERFR Abstract Scenario
YV=-IFI—-> (32ab—-33>) 7R

Credibility assessment for using virtual toolchain in ADS
validation

FSw)-ERIRIRT A MFIE&
Outline of the Approach for the Testing Methods for Track
Testing and Real World Testing

ZEE7EA
Requirements for the audit safety assessment of the safety
design concept of the Automated Driving System (ADS)

ZEEHWIATLAER

Requirements for the Audit of the manufacturer safety
management system for Automated Driving Systems
(ADS)

hinE=AU> ) LE

Requirements for In-Service Monitoring and Reporting for
the Automated Driving System (ADS)

a safety validation framework that can be adopted by Contracting Parties of both the1958 and the 1998 UN vehicle regulations agreements

FXIR(C THRET SN TV S EUITICEM SN TV SRIGEEN T
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NATM/SFUA Abstract Scenario

VI. A listof p‘osmble scenarios for. L3 Highway Chauffeur ADS ZE BAStJ: D$E&ﬁ¥ﬁ (IG LADj —_— Fj“\ya) (:Ej‘(j >7 Ua I\
e TS B e e H4TSFUA ﬁigéb“‘?mﬁént :

Japan Conflict

Scenario family Sub-scenario crash Netherlands scenario Jfunctional I ya
. 5 . Type -
scenarios (INO) library scenarios / *’ =
a. Driving “w
rving X X X X /\] S 7 7 \ I: E jJ t\\
A Nominal | 1. Perform lane straight i / IJ |\0)9 5 0/0 J’X } \ 5

driving keeping b. Manoeuvring a

S EN N SO FDEET—YERE (HGIDAS)

a. Ego vehicle
performing 1

St | X | * RN ENBHERHTES (HZFR)

vehicle behind
1. Perform lane b. Merging at

change highway entry X X X X 1400 cases 150 cases 650 cases
¢. Merging at 900 cases
sing N < < —
GIDAS mtact
d. Merginginte | o | <~ | 0 < 1 EFAaalETi% 0 comsveermacceasuer
SHe X X X S
occupied lane
a. Impassable 600
B. . object on X X X X cases
Interaction intended path
with other

b. Passable object

vehicles/ob s intended path X X X X 500 cases o @-—-4'-'

. " on mitende al
jects -
c. Lead vehicle
X X X X X
2 Critical (LV) bmkmg I_AB l\\a
(Emergency) d. A!th'oachmg 300 cases
bl‘akhmg seenarios Egr\\errstopp ed X x X * * (Cesar
during lane —
keeping e. Cut-in ul_ﬁ'qm X x x X x
of the ego vehicle
£f. Cut-out in front 150 cases

of the ego vehicle
- / 500 cases 800 cases 700 cases
IDIADA \ Y

@A 7Yy Nelhe 2Bl L OBBEARENZEIS & Ok ey U. ss0cases | @

d. Toll

FErLl/ﬂl—-I-ﬁ‘l_/._l =7 % N TS D DN I ) I—D‘/,%_Fﬁﬂ\,ﬁ—ﬂ@—k‘:-k J:
AIEY b1z L LE\ OEEAEH O ITNILEEDGEL H @ é:lﬁ*;c”,E'CmSE
N e T PR x *ax
S BERARLEHRTS 5, Vackerzie
a. Wrong wa
E. Unusual situation driver g X X c
(oncoming) 13.1.2021 Sllde Nr. 4

Hi88 : https://wiki.unece.org/download/attachments/117509062/VMAD-SG1-12-
05%20%28Germany%?29Functional_scenarios.pdf?api=v2

SBHEREHCEMITIBONES FVA KRR LSRR EER(CE D (FHUTEIA EDN TR BN TS,
(NATMEa I UES FUANEZER (exhaustive) THBIEERHTULERLY)
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NATM/ISMR (In-service monitoring and reporting)

83. [EFBIRE- S I BLUBED3IDOEREME. X—H—5 1. ZLENECRELTIE. ARRTF—Ih502B8(:. ADSOELRATY
LZOMOBEBREN 507 — IR SHTARVTIUTE ST 3R ONBRTHS. ADSHES I 3B ESN2E.
T5CETH3, HBDADSICHII BB FUADZ R RITE ZDEOFS LE[COR BT ENE
(3) THBEA B QBRI TCONRESTMEBRUZNN I —  Hbd. BERERNSDI(— K. EBETI5—oM0ERt 5 —
L RCBONTEEICREREN TOBCE ((RRE )V erd.  (BIZE. 2. i, BEATFTEICEMENTO3) B d R B
(b) —AEHIRSFUAT—IR—R(C. TA— L RCOEBNEEE TR AANTSI7( AL TRBINTWNS, T —)L BT — (1. BT L
CENBUNBVEBRITLVSFUA(TSFUALRVEENTE, 3 5ADOTSADE BOHHLERET 5 TES,

(C) FBRBEEBY/ AT MISISSNHENEHBIOCL o5 smarmsg/ (>35> Myt BIZ(E. B EOELHKRICHNTES

T/

BB _EOT(— R INSF RN TEBLIICL. BIEEROT  (E00) sns— SO tEBUT. U DBTR Al B0 i

7 ORFRESE( ZEHS ) e 3. STANEF A THB. FIEDETS, ADSITYS1/E V) \y NEE RS

\ SN T I B RS BV, AN (GT > N
WIFTYT/ AL F2U) RIS AEO—HCEBB BEBIF a2 " wgpr = 50> S-S BB EE 2 HFHCEASN OIS
D—EBTHD. UHL. ADSH TS XFT ADEEICEI T BRFREIFMDER _C_C‘EFJOD Eﬁ(at_—ﬂ’iﬂiﬁ(ﬂg’“’(ﬂﬁiﬁ_t(iﬁ@%)(‘J:D'Ciﬁﬁﬁﬁﬁé
H - = = — TR PNy > =\ & L
ENALOLONt, FEDRIIOASOHTED. K2 3ot fpdolcr —vAIET SN, FDL5aT —SEIUET 5(f
AE=5 = == He ° ZIE ADPEUI W MR Z B R U EM) A ED IR Al AE
85 BARO’— - IEMT 3R BTN (PIAE, bt LR CHD. THIERNINETHD,
ﬁ“-\b{)jg@@ﬁig%f@jét&)(:)(i\ 30)1‘I0)$ﬁ5'1*_@37)'0\ J%- 2:'.1% :chttps://unece.org/sites/defauIt/files/2021—04/ECE—TRANS—WP29—2021—
BORCLOTEHMEiaN 3. O, BsRaNREEN3F—H0TE P

HRRESTS  ZUEE(CIE, UPIH1 AEER%IBLI.DevOpsE T OEAT,
il EROWEPA > I7 - EHEOEEADHEI ROSN TS
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Ethics of Connected and Automated Vehicles

Chapter 1

1.1 Introduction... s
1.2 Improving ruad safety
13 Risk d'.stnbut\on.A.......‘.......A..‘...‘

Chapter 2

ETH'CS OF Connected 2.2 Privacy and data ProteCtion ... e
d 2.3 FAITTIESS oottt e st et
an 2.4 EXPLAINGDILIEY 1ottt stesas st st st st sen s snen
Automated Chaoter 3
. apter
Vehicles ReSPONSIbilty ...t e e e e

3.1 Introduction... .
3.2 Respun5|b|l|ty as obllgatlun

Independent
Report

3.5 Responsibility as culpability......c.ccceceeeeeee.

Road safety, risk and dilemmas ..o

1.4 Dilemmas in Crash=-avoid@nCe ... e eeesess s ssss s sees

Data and algorithm ethics: privacy, fairness, and explainability....34
2.1 INEFOUCTION oo e

3.3 RespoNSIbIlity @S VIFTUE .o..oo.oeooeeeeeee et
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.30 Promote an innovation culture in which people developing systems are
32 trained and informed with appropriate technical competence and moral v
awareness of the full implications of their role
Arrange the formal accountability of manufacturers, deployers, and users of
CAVs towards relevant actors and institutions and provide proper information v
35 for the public on CAV operations
36 Ensure that the logic behind sensitive decisions made by CAVs are transparent v
.42 and explainable to the public
48
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technical svstems

-------------------- 52 It is sometimes assumed that in supporting or replacing driving tasks, CAVs
33 will reduce the burdens and demands on human actors, and thereby reduce

:Z their responsibilities. This is not the case. Rather than reducing or eliminating

i human responsibility, the use of CAVs will redistribute responsibilities

60 across the network of human individuals and organisations involved in their

62 manufacture, deployment, and use. This may result in increased demands
.................... 64 being placed on some actors (manufacturers and deployers, policymakers),

as well as different demands being placed on others (users, passengers).
New research and policies are needed to regulate this shift in demands.
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Horizon Europe/ CCAM (Connected Cooperative & Automated Mobility)

Proposed European Partnership under Horizon Europe

20204%11H2H. CCAM®D

SRIA (Strategic Research and
Innovation Agenda) h"2ABaEh.
2021f12A181c8GEm2HE (CCAM
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Large-scale
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CCAM

CONNECTED, COOPERATIVE
& AUTOMATED MOBILITY

European leadership in safe and sustainable road transport through automation

CCAM Clusters

Cluster 1: Large-scale Demonstration.

Cluster 2: Vehicle technologies

Cluster 3: Validation.

Cluster 4: Integrating the vehicle in the
transport system

Cluster 5: Key enabling technologies

Cluster 6: Societal aspects and user needs

Cluster 7: Coordination.

uonepieh

HE  https://www.connectedautomateddriving.eu/eucad2021/ccam-partnership/
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Horizon Europe/CCAM (Connected Cooperative & Automated Mobility)
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