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Advancing fail-aware, fail-safe, and fail-operational electronic components, systems, and architectures for fully
automated driving to make future mobility safer, affordable, and end-user acceptable
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Together we build better . ... Mobility.E ecset
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MOBILITY>E CRITICAL MASS Safety MOBILITY STANDARDS
DeCarbonisation & MISSION ZERO
Together \V/-N 10|/« B MOBILITY AS A SERVICE 5000KM
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6x 13.5 kW
UAV (Unmanned Aerial vehicle) 40 h, 5400 km

AutoDrive
Fail-operational
Fail-aware

Fail-operational and + 11-13% efficiency



Mobility.E (E -> ECSEL)
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Join @ vibrant diseussion on urgent re To g eth er we b u i I d

automated driving (ECAD) at the int¢

and get in contact with the right peo
implementation ehallenges. eue r.

/__; Eyisia ety WO \ The Mobility.E Lighthouse is a collaboration and networking platform of excellent
projects to keep the European industry ahead of the global competition. It assists
in the uptake of future relevant technologies for electric, connected, automated

driving (ECAD) and mobility solutions that address societal challenges.



The main complexity driver in automated cars (SAE L3, L4, L5) are novel Propulsion-
Perception- and automated brain sub-systems beyond today’s fail-safe level
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CAMERAS . = * /" Detect vehicles and measure velodity
Detect and track ped, ns / cyclist X S N—l,
traffic lights, free spa ¢ featur /
ARTICULATING RADARS ¢ ‘ ‘ 9
Detect moving vehicles at long . )
range over 3 wide field of view s ,
u - > A SHORT-RANGE RADARS
k= ¥ Detect objects around the vehicle

The L3,L4,L5 needs work on the
redundancy principle.: Different signals
are compared and only when data is
consistent, the car will act upon it. For
example, a front facing light based
sensor (LIDAR) combined with a
camera could tell the vehicle not only
that there is something in front of it but
that it is a pedestrian and the
emergency braking should be actuated
immediately.

Automated cars need to make life-
saving decisions — in a fraction of a
second. It would be foolish if they
acted upon information from only
one source. The brain of the
system will be the data processing
unit — the number cruncher!




Behind the tunnel : Aviation and Automotive benefit from each other

AutoDrive: when fail-safe is not sufficient,
rel_y on fail-aware and fail-operational components
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Fail-operational aviation powertrain
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considered

scenarios worst case

manewer in
degraded mode

Hypotheticsl scenario with longest
possible residual trawel time: Curve
with decressing radius, staring speed
25kmvh and limited sum o flateral &
longitudina aocelerafon (<1.5mfs™)

UASIUAT-Urban,
SSL 4/5

YYY

Multlane Gty crossing, ego ehide on the left
lane with two wehides in frontofa trafic light:
Wating and creeping (3 phases)

+ pass orossing in degraded mode

+ perform lane change (stopégo)

+moe whide to the edge of the road

no/0
residual acceleration
vehicle | capabiliies [m/s?] no/0
performance| travel distance -
requirements to safe stop [km] rolling/ 0,03
travel time rolling/ <0 2

to safe stop [min]

UAT-Intercity, < Hit~

SSL 4/5

FYY VY™

M ultilane highway sopégo, ego
wehide on the left lane:

3xlsne change (sopégo)
+ mowve ehide to edge ofthe

roadiside lane

UAS/UAT-Urban,
SSL 2

M ultilane Gty orossing, ego wehicle on the left
lane with two ehides in front of 3 raffic light:

safe stop level 7 6 5 4 3 2 1
oy | WS | WA | UM | WH
location - - —
emergency comfortable rightmost emergency emergency parking mission
stop on ego lane |stop on ego lane lane lane bay area completed
o

Waiting and creeping (3 phases)

+ pass orossing in degraded mode

+ periorm lane change (sopégo)

+ drive topark area orshematie locsbon in

stop&go situstion {Tkm)

UA T-Intercity,

Muttilane highway stop&go, ego ehide on
fhe left lane:

3x lane change (stopégo)

+ drive onrightlsne tonex parking area
20km, mbed congesfion & free ride)

+ exgt highway & stop ehide on parking
area afier seeral drivng manesuwers




ECAS as safe heaven in troubled water.....  ~ fororvovmwssasaon o
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Why AutoDrive ? -

. Fully automated Shuttle and aircraft targeting

SAE L5;

. Highly automated driving BUS SAE Level 4;
Cooperative active safety car for automated L L

EW 2020 BAL  =é=d4 months LD
140 000

driving L3;
Highest efficiency Fail-operational 800V
automotive powertrain

Safe, secure and low latency communication EUROPE - MONTHLY LIGHT VEHICLE SALES 2020
ACCIUiSitiOn, 360° Sensing, perception, and V2019 WELV2020BAU  =aed months LD  --3 months LD
environmental awareness;

o

Embedded intelligence and systems for
automated driving;
Fail aware components and health prediction.
S
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$6,3 Billion investments in e-Mobility start-ups H1 2019 6



European Automotive Industry strategies Mercedes DAIMLER AG

.
CASE - Intuitive Mobility
ROADSHOW
E\ —E_L ECTRIC PRESENTATION
— October 2020
&A\ AUTONOMOUS
0) DAIMLER GROUP
() Q) ShaREDE SUSTAINABILITY AS AN INTEGRAL PART...
\— S E R Vl C E S Sustainability &
\/_ Market & Growth

Efficiency
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TRANSFORM /c o
Connected, Autonomous, Shared, Electric: Each of these has mgita.swm> /\

Digital Platforms

the power to turn our entire industry upside down. "
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Message from the market DAIMLER TRUCKS & BUSES
AURDNOMALS e By w

Mercedes strategic priorities

MERCEDES-BENZ CARS & VANS
ELECTRIC FIRST

Today

Powertrain flexible architecture

EQC EQA EQB

EQS-SUV EQE-SUV

Dedicated compact and mid-size
electric platform (MMA)' - - - - -

Dedicated large electric platform (EVA)




E-mobility trend pays off in crisis for the semiconductor industry

measures in semiconductor manufacturing



Semantic — Layer ECAS and future

De-Carbonisation Dlglta lisation (exponential growth)

T~

Electrification  Standardisation = Automatisation

/ for Massn:arkm/ \ \

CO2 footprint of infrastructure and Energy domain Connectivity V2X  Edge/Cloud

S =

Intrinsic and extrinsic Efficiency Services, Affordability, Usability

[Max ~some %] [est. 20-30% overall] > 50% ECAS by 2030



AutoDrives faclilitates synergy and collaboration

Mobility.E Activities

* Mapping Current Mobility Research Effort

— Access to 157 mobility related projects in the
portfolios of LIASE members and ECSEL JU

— First screening for ECS related projects is
ongoing

SAFE &
INTEGRATED

SUSTAINABLE
PROPULSION
MOBILITY 19
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Electric Connected Automated Cars
invented for the 2030 Customer
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Roadmapping Workshop for Human Centered Mobility
at Centro Cultural Andratx, 30./31.01.2018

Automated drlvmg enabled by systems on chip
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Bert deColvenair Executive Director
ECSEL JU

European Commission

Mobility.E

ECSEL JU Lighthouse Initiative
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& SSAutoDrive
Automated driving enabled by systems on chip

We make driving as safe as flying

by fail-aware, fail-safe + fail-operational electronic components, systems
and architectures for highly and fully automated driving

AutoDrive has been accepted for funding within the Electronic Components and Systems For European Leadership Joint Undertaking in
collaboration with the European Union's H2020 Framework Programme (H2020/2014-2020) and National Authorities, under grant agreement
n°® 737469.
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