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Safety in Automated Driving

My name is John
Simpson Privacy
Director for
Consumer Wo'chdog
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» 1 his will turn driving these vehicles into
a video game except lives are at stake..”
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AUTONOMOUS VEHICLE TESTER (AVT) PROGRAM

APPLICATION FOR MANUFACTURER'S TESTING PERMIT

DRIVERLESS VEHICLES TOTALFEE RECEIPT NUMBER

DATE PERMIT ISSUED| DATE PERMIT EXPIRES|

APPLICATION TYPE:

[ original $3,600
[0 Renewal $3,600
[] Modification $70
[0 Additional Vehicle Permits $50

CHECK THE APPROPRIATE BOX:
[ Address Change [ Vehicles

INSTRUCTIONS:
= Please complete online or print and complete by hand using black or blue ink.

+»  Submit completed and signed form and fees te: Department of Motor Vehicles, Autonomous Vehicle Program

P.O. BOX 932342, MS L224, Sacramento, CA 94232-3420

SECTION 1 — AUTONOMOUS VEHICLE TESTER INFORMATION

NAME OF MANUFACTURER

SECTION 3 — APPLICANT ACKNOWLEDGEMENT

1. The autonomous vehicle has been tested under controlled conditions that simulate as closely as
practicable, each operational design domain in which the manufacturer intends the vehicle to operate
and the manufacturer has reasonably determined that is safe to operate the vehicle in each operational
design domain. CCR 22718(b)

2. Written notification that includes all of the requirements identified in CCR 227.38(a) has been provided

to local authorities, as defined in Vehicle Code section 385, within the jurisdiction where the vehicle will
be tested.

INITIALS

3. The autonomous test vehicle has a communication link with the remote operator to provide information
on the vehicle’s location and status, and allow continuous two-way communication between the remote
operator and any passengers if the vehicle experiences any failures that would endanger the safety
of the vehicle’s passengers or other road users or otherwise prevent the vehicle from functioning as
intended, while operating without a driver. CCR 227.38(b)(1)(A)

Vehicle Code Section 16025 in the event that the vehicle is involved in a collision, or if there is a need
to provide that information to a law enforcement officer for any reason. CCR 227.38(b)(2)

California Department of Motor Vehicles, 2018
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* To identify pathways for an accelerated proliferation of safe and
connected high-degree automated driving (SAE 3-5)

Objectives:

* To take into account user needs and expectations, technical
and non-technical gaps and risks, viable business models as
well as international cooperation and competition.

* To help the automotive, the telecommunication and digital
sectors need to join forces and agree on a common roadmap

Contractual Partners:
VDI/VDE-IT, Renault, FCA, BMW, Bosch, NXP, Telecom Italia, NEC,
RWTH, Fraunhofer, CLEPA, Sernauto

Duration: 1 July 2016 - 30 June 2018
Funding Agency: European Commission, DG CNECT
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Comprehensive Approach

CONTEXT MAP
TRENDS

ﬁtainable cities \
* Demographic change

* Sharing economy

* Changing life styles
* Globalization

* New global order

; é\ POLITICAL FACTORS

¢ EU competitiveness

Sharing mobility

*  Employment

CONNECTED & AUTOMATED DRIVING

2030

TRENDS

Digitization and robotics

Convergence of technologies ~
Industry consolidation

Automation of public transport

Sharing personal data

Ownership of data

Localization, positioning & mapping
¢ Connectivity (e.g. 5G)

. Environment sensing & perception
*  Semiconductor electronics

*  Machine learning algorithms
¢ Vehicle system architectures
* Digital platforms

USER NEEDS

Freedom
¢ Safety
* Convenience
* User-centric
* Happiness

From driving to flying
Safety & security
Mixed traffic
Acceptance
Complexity

Switch to manual driving
Ethics

Cyber security




Co-Creation of the Vision SCOUT
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Validation exercise at the
AMAA 2017 Conference
25 Sept 2017, Berlin




Vision Development SCOUT
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CONNECTIVITY
Rural
/ ‘JA  passengervansport
SYSTEMS
INTELLIGENCE
Goods delivery

SENSOR
TECHNOLOGY




Co-Creation of Roadmap

Technical SQQUI ,
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Develop Model Sensor + Control Suite \

Standards

Function \

Development
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Provide Fail Operation + safe wehicle control architecture \

DataP'otEctiono.a wprehensive + Flexibl for Cyber-Securi

Further Development of Collective Traffic
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Use Cases 4
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Validation Method Development /
Certification /
Validation Simulatian //

Fizld Testing
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2019 2025 2030 l

SCOUT Expert Workshop 7 Mar 2018




Co-Creation of Roadmaps SCOUT

ACTIONS

P G LAYER LINKS
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Lessons Learned

* 5-Layer Model appropriate to
describe the challenges related
to CAD in a comprehensive way

 Dependencies (“links”) between
the layers are manifold, creating

a “Gordian knot”, i.e. development
and deployment of level 4 and 5
connected and automated driving
may be heavily delayed if it is not
comprehensively coordinated

* Relation to time line makes no
sense if the use case remains
unspecified



Agile Roadmap Model

Updated Approach:

Roadmaps need to be
distinct for use cases,
and focused on goals
and milestones

Innovation can be
accelerated by agile
shortcuts anticipating
hurdles and roadblocks,
e.g. living labs, pilots,
sandboxes, hackathons

Technical >
A A
1 |a b d 7
Legal >
A A
5
Human Factors >
v 3
Economi
2 6
Yy Vv 1 Necessary Links
Societal >
¢ Accelerators

>

Time



Use-Case Specific Roadmaps SCOUT
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STORY MAP VISION

= Fully integrated
= Part of the transport system

Opportunities = On-demand

(Easy access ) ( Costeffective ) ( Rurallab ) ( Transfer to freight )
T
S -|— AT E \ TECHNICAL LAYER
OF PLAY LEGALLAYER
® First tests HUMAN FA.CTuItS
® Fixed routes LAYER
= |ow speed 5o E
= Controlled environment ECONOMIC LAYER ;
= Stewards | Hurdles

SOCIAL LAYER « ( Safety expectations ) (VRU ) ( Certification ) ( System integration )




Use-Case Specific Roadmaps SCOUT
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MILESTONES GOALS
_@ Mixed traffic: Fully automated
selected lanes everywhere L traffic

Development of Establish management system
intelligent vehicles for fleet, traffic emergencies
TECHMICAL LAY ER
i Service Adapt traffic rules and
@ L regulation ) certification
LLLLLLLL
9 Ensure awareness of other
drivers and pedestrians

uuuuuuuuuu

LAYER

= " Shared mobility business

S X cars on-demand
ECONOMIC LAYER

P " Consider citizens concerns | Adapt city and
ﬁoﬁoil . about road safety traffic planning
SOCIAL LAYER

> TIME




Use-Case Specific Roadmaps
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STORY MAP VISION

= Fully integrated
w Part of the transport system

Opportunities Driver comfort Extention to all vehicles u Modular
and health Better traffic u Independence of brand
[ Reduced ] [ Increased J ,. .

emissions efficiency ‘\

STATE
OF PLAY
Hurdles

w First demonstrations HUMAN FACTORS
u Supervised vehicles LAYER Awareness of | (“Harmonised Mobile
u Limited length at g other road users | | regulation | | communication
u Temporary ECOMOMIC LAYER
enemmluns ‘fﬂl Comman logistics
Safety concems concepts of comeptitors
sncmL LAYER Job market effects

MILESTONES GOALS
‘Simple first platoon -tnuck-platoon Driverless Fully sutomates )_)
(minimum viable product) {cross-border, inter-brand) platoon

Enempt fnrtrlnl Adapt traffic rules
6_‘@ implementation and certification
LESAL LAYER

Driver training

llllllllll
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STORY MAP VISION

= Fully integrated
u Partof the fransport system

Opportunities Well-defined, u Ubiquitou
ility low speed
[ New options for J [ Suitable for ] Smpiion <
urban planning fleet of mplification T

STATE
OF PLAY

Mature technology

Hurdles

MILESTONES

[ mmm ] N:Ifif-cs[:ru:;m Self-parkng ] [Full]rummmzd)_)
PLAN

> TIME




Use-Case Specific Roadmaps

ROAD % SCOUT
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STORY MAP VISION

= Fully integrated
w Part of the transport system

m Accepted as logistics services

Opportunities [ Use independent from [ Use on sidewalks,
employment regulation sufficient at low speed

((service quality ) ([ Large variety of applications ) (_

STATE

OF PLAY

u Prototypes being tested
m First deployment ideas 00
4

damage, accidents
= Limited speed
“ [ Acceptance i ( Trust of user ]
/ SOCIAL LAYER by users model ( Misuse and manipulation )

GOALS

Full integration in traffic
and logistics systems

ECONOMIC: LAYER

MILESTONES

Full service demonstration Large-scale use in public and
in public space private space, long distance

PLAN
= ==
I a5 )

ﬁ Develop VRU and customer Es_lﬂhishlmn )
uuuuuu interaction models in system

LAYER

== Develop profitable

et business models
TEONOMIC LAYIR

> TIME
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STORY MAP VISION

= Fully integrated in all vehicles
m Safer traffic
w Routinely used by drivers

Opportunities

( Well-gefined environment ) (_ Safer traffic )

( Less fatalities ) (" Added value to vehicles ) (* Less stress )

STATE
OF PLAY

m Traffic jam assist
available

m Low usage rate ‘fﬁ
/;sncw.uvin 7‘4( Wi use ) (_ Cost ) (_Limited trust and experience )

ECOMOMIC LAYER

MILESTONES

GOALS

Majority of Al relevant vehicles I

vehicles equipped equipped - traffic jam platoon

PLAN l
W s | . ety ')

< C= o

> TIME




on Smart Systems Integration

. . EPoOSS
General Findings @ EPoSS .

 There are common technical needs in all level 4/5 use cases,
e.g. reliable environment perception, 5G, high-precision
digital maps, reliable positioning

« Safety is of primary concern related to level 4/5 automation,
it refers to all five layers

* Technology oftentimes also is part of the economic equation
as it responds to business models, e.g. for shared
automated vehicles

* Connectivity is a necessary condition for a safe and
convenient level 4/5 automated road transport

e Cyber security and safe operation have to be ensured.

e Large scale demonstrations are essential in order to achieve
societal acceptance.
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A standardization activity on a global data model and/or
translation mechanisms between different specific models
for the ITS is needed.

In terms of legal frameworks, in general the Vienna
Convention needs to be modified in order to reflect level
4/5 automation; also the passenger transport legislation
and liability issues need to be solved.

The use-case centered approach taken here can’t replace
the development of specific roadmaps in the involved
industrial sectors, but give inputs to them.

SCOUT results should be used in the context of building the
implementation plan for the EC’s Strategic Transport
Research and Innovation Agenda on CAD.



