URCURICUE Automated Driving on the Path to Enlightenment?

]
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Hoe mooi kan het zijn!
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EU Truck Platooning Challenge
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Many questions ...

When fully automated vehicles
will hit the market?

Will we travel safer? _
Are we going to own or share cars?

Will we need more or less road infrastructures?

Will we still need buses? Will there be more or less

_ _ _ congestion?
Will we drive longer or shorter distances?

How much on-street and off-street parking

How will cities evolve? spaces will still be needed?

Will we consume more or less energy to travel?
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Cost of vehicle & travel
{monetary, travel time, value of time]

o
Vehicle Vehicle

S Capacity automation
P o (5 levels) use

Travel choices
implications

Milakis et al (2017), Policy and society related implications of automated driving, Journal of ITS.
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Scientific challenges: understanding the spatial and
transport changes

Automated

m Infrastructure atia C Accessibility
Driving

service networks and e Economy
Traffic Safety

Urban quality
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DDT

Sustained

Name Narrative definition et DDT oDD
) OEDR fallback
® vehicle motion
§ control
Driver performs part or all of the DDT
No Driving [The performance by the driver of the entire DDT, even Driver Driver Driver n/a

0 [Automation when enhanced by active safety systems.

The sustained and ODD-specific execution by a
] driving automation system of either the lateral or the . . . n
1 | peoiver liongituinal vehicle motion control subtask of the DDT | Diver and Driver Driver Limited
(but not both simultaneously) with the expectation that | S
the driver performs the remainder of the DDT.

. The sustained and ODD-specific execution by a driving
Partial | 5 tomation system of both the lateral and longitudinal , , .
2 | Driving | yepjcle motion control subtasks of the DDT with the System Driver Driver Limited
Automation | expectation that the driver completes the OEDR

subtask and supervises the driving automation system.

ADS (“System”) performs the entire DDT (while engaged)

Fallback-
The sustained and ODD-specific performance by an ready user .
Conditional| ADS of the entire DDT with the expectation that the System System | (becomes |  Limited
3 Driving | DDT fallback-ready useris receptive to ADS-issued the driver
Automation | requests to intervene, as well as to DDT performance- during
relevant system failures in other vehicle systems, and fallback)
will respond appropriately.
High The sustained and ODD-specific performance by an
LS ADS of the entire DDT and DDT fallback without any A
4 | aoriving | expectation that a user will respond to a request fo System System | System | Limited
m intervene.
Full The sustained and unconditional (i.e., not ODD- @
4; i specific) performance by an ADS of the entire DDT o o
5 Au[:o"‘":g ) _ | 2nd DDT failback without any expectation that a user System System | System [ ypjimited e .
T Delft m will respond to a request to intervene. @ > 1L \\\
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Automated driving is (still)
complex and challenging

Driver assistance/ \

Partial automation

v

Driver needs to be able to
intervene at all times

Automated parking,

\ autocruise /

Comfort, efficiency, safety, costs

A walk ascending the SAE levels?

/ Conditional/ High \

automation

Vehicle in control in special
conditions

Taxibots, platooning,

\ automated highways /

Mode choice, location choice, urban

and transport planning

®

A
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Common understanding of AV readiness....
Overallvank | Country e @

The Netherlands A X 1 789

KPMG

Autonomous

VENCIes | e
Reainess
naex

2

5 528 10 | 531 584
3 6.15 12 817 12 4.09
]

a97 | 1 [sm | 7 [ sa0

United Arab Emirates 2 14 2n ] 6.12 8 4.79

New Zealand 2 A 2 |32 | 1 [aw | 5 | 543

South Korea 9 424 a4 6.32 1 438
Assessing countries’ openness
and preparedness for autonomous
vehicles

Japan 7 479 3 | 6.55 16 3.0

Austria 1 389 8 566 13 3an

France : 10 4.03 13 | 494 10 455

Austral 13 3.18 9 543 9 4.78

Spain 16 22 14 | 469 17 272

China 15 225 15 4.18 15 3.13

Brazil 7 : 18 | 088 | 19 |1.ea 14 | 349

Russia i 20 0.52 20 164 18 235

Mexico ‘ v | 1o [ 7 [ 23 [ 19 | 200

India 19 054 18 228 20 191

Judgement game Fieldstudies RWS,
Bahman PNH,...

©
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Smart cars and future proof provincial
roads

Opdrachtgever:

IPO Vakberaad Beheer en Bouw
Kees van der Plas, provincie Noord-Holland
Bart Swaans, provincie Noord-Brabant

Projectteam:

provincie Noord-Holland (Arjan Selhorst)
provincie Noord-Brabant (Rutger Smeets)
provincie Overijssel (Alex Smienk)
provincie Limburg (Jeroen Spaetgens)
RWS WVL (Alex van Loon)

Royal HaskoningDHV (Peter Morsink)
CROW (Marco van Burgsteden)

CROW (John Boender) als trekker
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LVMB Research Questions
Future Infrastructure

Partners:

gemeente Amsterdam (Lotte Bekenkamp)
provincie Gelderland (Chris Pit)

provincie Noord-Holland (Boris Kock)
gemeente Den Haag (Arjen Reijneveld)
RWS Zuid-Nederland (Koen Steenbakkers)
provincie Noord-Brabant (Terry de Zoete)
gemeente Groningen (Jeroen Bekhof)
gemeente Rotterdam (Dennis Scherpenberg)
RWS WVL (Alex van Loon)

RWS PPO (Rick Delbressine)

Ministerie lenW (Melle Vroom/Nina Schaap)
Gemeente Helmond (Tamara Goldsteen)
Noord-Brabant (Alex Smienk) als trekker
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Automated transport for disabled people

Legen
? o

Children with
Multiple Complex
Disabilities

Need for flexible and safe transport
400 m between home and day care
Steward and helper present L

adviseurs
mobiliteit

,OMega  Goudappel
o Coﬂgrll)g

gle vehicle
wheelchair read{ @)

ready vehicle?
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Human factors and supervision
are key!

Interaction, adaptation, situation awareness, acceptance, ...

Safety, responsibility, accountability,...
Is there a future
At every SAE Level above 0! for L3 and L5?

https://www.youtube.com/watch?v=nPB2le

YOu9Y&feature=emb logo ST g S



https://www.youtube.com/watch?v=nPB2IeY9u9Y&feature=emb_logo
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Who is in control?

Road safety and automation in road traffic

Human factors and
responsible innovation

SAE L1-2 vs SAE L3-4

Do we know what we want
to learn by doing?



Regional case studies: passenger cars,
freight, public transport, parking ‘

Spatial impacts, urban design,
agglomeration

Business cases

[Modeng tools, impacts, risks, benefts}

I e I 2 !k UNIVERSITY HOGESCHOOL
- ERASMUS AMSTERDAM ROTTERDAM
UNIVERSITY

More than a project....

Metropoolregio Rotterdam-The Hague
Province Zuid-Holland

Municipality of Amsterdam

Rotterdam The Hague Airport
Municipality of The Hague
Municipality of Rotterdam

AMS Advanced Metropoliton Solutions
SmartPort

SWOQV Institute for Road Safety Research
RET NV

Mobycon

Province Gelderland

DTV Consultants

Connekt ITS Netherlands

Municipality of Delft

Rijkswaterstaat

KiM

CROW

Transdev-Connexxion

RDW

TNO

Goudappel Coffeng

Provincie Noord-Holland

RMC Rotterdamse Mobiliteitscentrale
2GetThere

&Morgen
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Automated Driving part of bigger puzzle.....

Reclaim infrastructure
and parking space

Improve

environmental quality
4

Improve social quality

Improve economic
conditions

AVs: shared and
electric
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There’s life after the hype!

| Connected Home

[ Deep Learning Plateau will be reached in:
Machine Learning @ less than 2 years

Autonomous Vehicles

Virtual Assistants

loT Platform
Smart Robots

2 to 5 years
i Nanotube Electronics @ Y
Edge Computing e : @ 5to0years
Augmented Data s Compling /\ more than 10 years
Discovery Blockchain

Smart Workspace Commercial UAVs (Drones)

Conversational
Brain-Computer User Interfaces Cognitive Expert Advisors
Interface Volumetric
Quantum —— Displays
Computing Digital Twin
Serverless
PaaS

5G

Human
Augmentation

Neuromorphic Enterprise Taxonomy
Hardware

and Ontology Management

Deep Reinforcement Virtual Reality

Learning Software-Defined
e Artificial General Security
4D Printing Intelligence
Augmented
Reality

As of July 2017
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Digital Twin

Biochips

Smart Workspace
Brain-Computer Interface
Autonomous Mobile Robots
Smart Robots

Deep Neural Network ASICs
Al PaaS

Quantum Computing

5G

Deep Neural Nets (Deep Leaming)
Carbon Nanotube

loT Platform

Virtual Assistants

Silicon Anode Batteries
Blockchain

Connected Home
Autonomous Driving Level 4

Volumetric Displays

Self-Healing System Technology
Conversational Al Platform
Autonomous Driving Level 5
Edge Al

Exoskeleton

Blockehain for Data Security
Knowledge Graphs

4D Printing

Artificial General Intelligence

Mixed Reality

Neuromorphic
Hardware

expectations

Smart Fabrics

Flying Autonoemous Vehicles Augmented Reality

Biotech — Cultured or Artificial Tissue

As of August 2018

Innovation il Trough of Slope of Plateau of

. Inflated - & . By
Trigger E , Disillusionment Enlightenment Productivity
xpectations
time
Plateau will be reached:
Q lessthan2years @ 2toS5years @ 5to10years A\ more than 10 years @ obsolete before plateau

2 2018 Gartner, Inc
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Het pad naar verlichting?

* AV (much) more than ascending the SAE levels

« Understanding AV readiness

« Human factors are key

- Smart, safe and sustainable living environment

*  Manage a community of research, application and learning

TUDelft Masterclass 1&W Hypes in Mobiliteit, 24 januari 2020 0@
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Stelling

1&W is hype-neutraal.



