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Our history of automated driving: carrying the legacy forward
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Our history: ADAS FOT with series production vehicles
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CAN + Video
+ Extra Sensors
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Volvo Trucks

460 Data Loggers in total

1500 questionnaires to
300 vehicles with LDW

50+ FEA trucks
auto-logging

Longitudinal control functions
= Forward Collision Warning (FCW)
= Adaptive Cruise Control (ACC)
= Speed Restriction System (SRS)

Lateral control functions

= Blind Spot Information System (BLIS)
= Lane Departure Warning (LDW)
= Impairment Warning (IW)

Advanced applications
= Curve Speed Warning (CSW)
=  Fuel Efficiency Advisor (FEA)
= Safe Human Machine Interaction (SafeHMI)
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PUSH TOWARDS
HIGHER AUTOMATION

» Robust and reliable automated driving
« Extended and defragmented ODDs

* Interoperability across countries and brands




Defragmentation of the Operational Design Domain (ODD)

ODD CHALLENGES

Destination

Sta&ﬁf—__\ﬁj

Complex Adverse weather: VRUs Dynamic GNSS High Road conditions, e.g.
traffic: slippery roads, dynamics traffic occlusions traffic unusual obstacles,
merging, heavy rain rules and dynamic various surfaces,
exiting or snow signs accidents

HiDrive ENABLERS

Destination

OoDD

MANUAL DRIVING

AUTOMATED DRIVING

Cybersecure,
interoperable,
interactive and
user-aware vehicles

Traffic eHMI High Teleoperations: EEEEEEEEEEEEEEEEENER
Management 360° light precision remote fleet
Centre (TMC), signalling, positioning management
V2l, V2N V2road-users system
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Challenges: technology

Pilok

Driving Automation

HiDrive

HiDrive

Complexity SAE J3016

Full
Infra support (ISAD level) Connectivity
High
digital (B) coop. perception Tele-Operated
Conditional Driving (ToD)
digital (C) dynamic info V2X,
V2N
physical (D) static map
physical (E) no support V2V,
V2| :
designated proving TEN-T
. areas ground corridors .
Scenarios A * * . Testing
complex mixed trails system selected
mixed-autonomy '\ traffic testing public roads
threat analysis system data sharing framework
classification
. ® Common data format (CDF)
Gl AD
iSMgEsEs e e omcnc) =231, Consolidateddatabase (CDB)
SOTIF concept loops Al/ML, Big data
. . Code of Practice Edge-Case &
holistic approach cybersecurity (CoP) Scenario database

Series of CoPs,

Safety & Security DIN/SAE Spec Data & Digital technologies
EU-harmonized CAD
vehicle admission

De facto standards
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Partners
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Partnerships: Evolvement of stakeholders

53 partners:
Vehicle manufacturers Traffic engineering companies
Automotive suppliers Transport & Road authorities

mobility-
user-

centred Hi'ﬂl‘ive

R&D (Cybersecurity, Al, Data) Infra providers & planers
Universities Mobility & User Clubs
Research institutes Liability & Insurance
Tech. inspection Associations

driver- Pitor
cen t re d Driving Automation

Adapt]i/l/e

Automated Driving

28 partners:

Vehicle manufacturers Universities
Automotive suppliers Research centres
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Automotive workforce: from engineer to multi-talent

Mobility engineer equipped with a broad skillset in:

Telecomm. and telematics Networking and cybersecurity
Data analytics Vehicle safety systems

- - Machine learning & Al Infomobility
Hidrive

Computing & programming  Integrated systems

Pilot

Driving Automation

HI

Automated Driving

Adapt

eulx
Fd‘r Automotive engineer

Mechanical engineering  Electronics
Electrical engineering Programming
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Future workforce: evolvement of skills

Highly specialised experts

CADF developers Virtual Simulation
SW developers-Connectivity  Traffic Psychology&Acceptance
= - ML & Deep Learning Human factors scientists
H' 'Dr ' ve Cybersecurity researchers Safety drivers

Data scientist Safety experts (V&YV)

Pilot

Driving Automation

Ve

Automated Driving

Adapt

FOT

Broad skills
ADAS engineers Evaluation researchers
Software developers Human factors scientists
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Example: Common technology understanding as a basis for development

ROPE!

FAN!

#CCAM

evokes different
connotations

to different people...

SPEAR!

SNAKE! .

1y )
1y 3
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Fostering knowledge and skills
The importance of EU flagships projects

Hi-Drive collaboration platform enables industry and academia partnerships:

= Re-skilling of the existing talent pool
Exposes experienced engineers to key areas of emerging technology, thus adapt to the upcoming knowledge gap

= Preparing future workforce o
Develops specialist skills in key areas and prepares a pipeline of talents to meet current and future workforce needs

= Creating a “sense of belonging”
Establishes a diverse environment empowering knowledge exchange and a sense of belonging to the the CCAM
community

= Constant adaptation of university courses and training programs
Increases the educational value chain and bridges the gap between talent and technology

= EU- and world-wide knowledge harmonisation
Knowledge transfer through collaborative R&D, webinars, summers schools and public database
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Example: Knowledge sharing

e
3DHD CityScenes: High-Definition
Maps in High-Density Point Clouds

PROJECT DOWNLOADS NEWS & EVENTS

0f 3D object dete;

Je release code to fac of our dataset and th
becifically, our 3DHD_DevKit comp

This section is dedicated to the publication of publicly released research data, including Common Data Format (CDF), Open Data, Drone Data,
50100 to read, generate, and visual
OpenDD... bl sty
learning pipeline (trainin:
deviation det

1_3DHD CityScenes:
High-Definition Maps in High-Density Point Clouds

tand Deviit have been creat
blkswagen

Meeting:
intelligent Transy

gements
e following interns for their exce

amin Sertoll: Major contributions
aier: Measurement campaign

Versions

Version 1.0

Available here: https://zenodo.org/record/7085090 |
Applications: 3D Object i tion €
Description : 30F
dire

nner city of H

Please note: The corresponding DevKit will expectedly be re
https:/github.com/volkswagen/3DHD_devkit. (c2

cenes\Dat:

acBook
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Example: Knowledge transfer

LIVE WEBINAR ===

Friday, 17 February 2023
10:00-12:00 UTC+1

Example | Automated Driving Risks and Coverage Interaction with Mixed Traffic i

Expressing the multiple dimensions of a CoP question

AKS Hotel
PORTO HELI, GREECE

felix.fahrenkrog(
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