§ HADRIAN

Holistic Approach for

== Driver Role Integration and
% Automation Allocation for ...
European Mobility Needs

= T P

ds utomae ri
Vehicles wi dTr i Management 5‘

T é:ﬁEr ective from a EU funded H2020 project rrnum N-Ce ntered automateg,drlvmg, =
Peter Mortl (Virtual"\Vehicle Research GmbH) . / v

Coauthors:-Erika Santuccio; Selim, Solmaz Tarek K w)mn Ah Ece ar avi_ (both University 7
of Surrey), Christos Katrakazas ‘Marios Sekadak -(N]or ern Tech Cal-University of Ath?
hadrianproject.eu/

Huanyu—zZhang-(BAST),-Ale AIexanderPlntsuk (ASFINAG)

.28

HADRIAN has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 875597




OBJECTIVE

HnADRIAN

Holistic Approach for Driver Role Integration and
Automation Allocation for European Mobility Needs

= To provide a response to this question from the perspective of a European research project that investigates

human-centered automated driving (AD)

o Focus on the driver / user perspective who, in the foreseeable future,

will still need to be part of AD system (ADS)
o Focus here on level 3 automated driving,

conditional automated driving per SAE J3016 (2021) where

(essentially)

= The ADS ..
+ performs the dynamic driving task
+ Detects objects and events
* Issues requests to intervene
» The human
« can perform non-driving related tasks during ADL 3 drive

* must remain fallback ready and respond to requests to intervene
from the ADS

* must complete minimum-risk maneuvers when needed

o But what does this mean in reality?
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https://lwww.daimler.com/bilder/magazin/technologie-innovation/2021-29-07-einfach-technik-drive-
pilot/mercedes-benz-s-klasse-hochautomatisiertes-fahren-drive-pilot-titelbild-w1366xh683-cutout.jpg
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HUMAN INTERACTION CHALLENGES FOR ADL 3 Automaton Aloation o uropean Wopiy o

/» Switching responsibilities \

Watching versus doing
o Driver out-of the loop problem, e.g. Hancock (2019)

= Monitoring automation @

\ o Humans are good controllers but bad monitors, e.g. Endsley (2018) j

ﬁ Collaboration between human and automation

o Trust calibration, e.g. Hoff & Bashir (2015) Understanding Each Other
- Understanding what is going on now ggl
o Mode awareness, e.g. Abbott et al. (2013) ‘ LLLLLL

\ o Indicating intent, e.g. Merat et al. (2018) /
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- Understanding what will happen next -
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HADRIAN HOLISTIC APPROACH

Predicta Fluid Driver Tutoring
bility HCI Monitoring
Safety X X X X
Acceptance X X
Comfort X X

AD JA\D)
Availability Continuity
Safety X X
Acceptance X X
Comfort X
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Increased AD Predictability,
Availability, & Continuity

* through road infrastructure
integration

Fluid HCI
« adapts to the driver
state and needs

Driver Monitoring
« detects unsafe driver
states and need for
intervention

Tutoring
« teach the driver how
to better use the AD
system



USER NEEDS AND SOCIETAL INTERESTS REGARDING AUTOMATED DRIVING
VISION MAP 2030

|

URBAN DESIGN ENCOURAGES ACTIVE MODES PERSONALISED NAVIGATION SYSTEMS INCENTIVES FOR PASSENGERS,
RELIABLE CONNECTIONS DRIVERS AND SHIPPERS
and reduces need for travel. Participation in mobility planning through applications and/or i ive info-points, both for
is implemented at a systemic level, involving citizens outdoor and indoor movement, provide users with the best route to all areas including peri-urban and rural environment in towards the use of the most sustainable option, promote active
throughout all the process. according to their specific needs. sufficient frequency. On-demand options extend from shared to lifestyles, the use of public transport, alternative fueled vehicles in
— — ~ == — public transport offers. all modes, electrification and lower carbon footprint shipping options.

UNIVERSAL DESIGN ENABLES VEHICLES, INFRASTRUCTURE CARS ARE SHARED AND ELECTRIFIE TRANSPORT OPERATORS AND SUPPLY CHAIN REFER TO A
AND SERVICES USABLE BY ALL AND PROVIDE HIGH SAFETY COMMON OPEN DATA PLATFORM

SMART CONNECTED TRAFFIC MANAGEMENT

monitors disruptions, network efficiency and maintenance;

and whi(e utmvErsz:I demgn_r&leeis It; ||m|t's,; fluman(jz;fm_ﬁl:t due to automated features and full automation on highways. ‘ ;:)enable traceablllt(y1 alnd real-tl;m; dec;smnrs}:_lng foren:it-users. with the help qi automation in all modes on-time and reliable
or assistive technology provides freedom of choice and flexibility Electric shuttles operate automated in specific urban use cases. —w—(‘ lew goverance models ensure dataset availability, suppo transport services are ensured.
for vulnerable users. synergies and sharing at all levels. .
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MOBILITY 4

LAST MILE DELIVERY BECOMES SAFE AND ACCESSIBLE ROUTES ARE CONTINUOUS CYBER-SECURITY IS IMPLEMENTED ALL USERS CAN SHIFT EASILY FROM ANY SHARING
SUSTAINABLE ON A SYSTEMIC LEVEL SERVICE T0 A PUBLIC TRANSPORTATION MODE

and they are enhanced through urban design. Prioritisation of
through shared services, usage of public transport means at off peak- active modes, vulnerable users and public transport in traffic including infrastructures, communication networks, interfaces, thanks to single payment, real-time information and safe-by-
hours, (temporary) urban consolidation hubs, electrified vehicles, management is guaranteed. within passenger and freight transportation. This calls for design hubs. Private car ownership becomes the exception in urban
scooters, personal mobility devices, drones and delivery bikes. \balancing the need for security, data privacy and civil rights. environments and less important for commuters.
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FROM MOBILITY NEEDS TO AD SCENARIOS Automaton Aloation o uropean Wopiy o
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MEASURE THE IMPACT OF ADL PREDICTABILITY ON ACCEPTANCE AND SAFETY okt Apruecfor Drvr ol nearaton und

Automation Allocation for European Mobility Needs

= In a first study that was just completed, the impact
of AD predictability was investigated,

o 40 participants evaluated predictable and not-
predictable takeovers in a driving simulator study
= Eye-tracking
= Take-over performance
= Subjective data and perceptions

= Preliminary results indicate that

o Predicted takeover requests tended to be less
surprising

o Participants indicated that they were more clear
about how to proceed after a takeover

o Better environmental scanning behavior with AD
predictability

- Other studies are currently ongoing /
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AD VEHICLE
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DRIVING MONITORING SYSTEM Automaton Aloation o uropean Wopiy o




EU ROAD INFRASTRUCTURE PROJECTS
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EU Project
Transaid, INFRAMIX (S.2)

Transaid, INFRAMIX (S.3)

Transaid, INFRAMIX (S.1)

Transaid
ICT3CART (SCN 2.2)

ICT3CART (SCN 2.3)

ICT3CART (SCN 3.1., SCN 3.2.)

ICT3CART (SCN 3.3.)
ICT3CART (SCN 3.4.)

Information

Upcoming transition areas

Updated vehicle path

Updated vehicle speed / lane /
headway advice

Guidance to safety spot

Toll lane information

Urban intersection monitoring
information

360° traffic awareness

Lane merging

Enhanced position information

Purpose

Prepare to transition from automated
to manual driving

Continue automated driving
through ODD disruptions or
transitions

Optimize traffic flow

Manage minimum risk maneuver

Selecting a less congested toll
station

Avoid danger and possible
collisions for urban automated
driving

To avoid collisions for urban
automated driving

Automated vehicle merges lanes

Enhanced positioning of own-vehicle
in urban areas
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HADRIAN DEMONSTRATION WITH ROAD INFRASTRUCTURE INTEGRATION HADRIAN

Holistic Approach for Driver Role Integration
Automation Allocation fE ropean Mobility Nee d

Demonstration of ADL Predictability on A2 Planned Passenger Vehicle Scenarios
Motorway, near Graz, Austria

Scenario 1: Predictable transition back from ADL 2
| @ vocan” to manual driving

Scenario 2: Continue ADL 3 through a construction
zone

Scenario 3: During ADL 3, avoid unforeseen
obstacle on road while continuing ADL3

Scenario 4: Planned termination of ADL3 driving

Data collection planned for June 2022
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OVERVIEW OF SCENARIOS

Scenario 1: Predictable ADL 2 Termination

LEGEND:
ADL 2 Driving

-) Manual Driving

Road Side
Unit

HADRIAN
Vehicle

MANUAL DRIVING

Scenario 3: Continue ADL 3, obstacle avoidance

f ADL 3 DRIVING

2021-12-01

LEGEND:

=3 ADL 3 Driving

Road Side

Object
Detected

Unit

HADRIAN
Vehicle

Camera
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Scenario 2: Continue ADL 3, lane change

LEGEND:
=3 ADL 3 Driving

Road Side
Unit

HADRIAN
Vehicle

I ADL 3 DRIVING

Scenario 4: ISAD* prediction

MANUAL DRIVING

ADL 3 DRIVING

: ISAD I

MANUAL DRIVING

*Infrastructure Support for Automated Driving

LEGEND:

>

=3 ADL 3 Driving

-) Manual Driving

HADRIAN
Vehicle

ISAD
availability

13



HnADRIAN

CO N C L U S I O N S Holistic Approach for Driver Role Integration and
Automation Allocation for European Mobility Needs

= From the perspective of the presented project,
following steps are proposed to achieve a common
vision for AD

1. Define specific mobility use cases
2. Define solutions with an AD system architecture that

Automated Driving

combines vehicle and infrastructure to meet mobility . System
ther Roa

Use CaSGS Users

Non-
Connected
Infrastructure

Connected
Driver / User Road

» [Including the driver prerequisites

3. Measure the operational benefits: safety, acceptance
and comfort

» Represents benefits cases

Infrastructure

——
enables acceptable enables acceptable & safe
P _ A

interaction AL operations
H""‘-\-\.\_\_ ’,—""’
Vehicle

Road Intelligent AD

Environment

HD Roadmap Vehicle
System

4. Demonstrate and confirm technical and operational
feasibility using road tests

Driver / User
Education

Sensing and
Perception

= What are your thoughts?

o Is it possible to create a common vision without such
holistic approach?

o What kind of organizational requirements would you
see needed to implement this?

2021-12-01
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HADRIAN PROJECT VIDEO
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