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Automated Vehicles
A growing market
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AVs in logistics
The AWARD project

● Able to handle adverse environmental conditions

such as heavy rain, snowfall, fog

● Targeting compliance with ISO 26262 and taking 

into consideration SOTIF recommendations

● Integrating multiple sensor modalities and an 

embedded teleoperation system to address 24/7 

availability

● Optimized fleet management & supervision system

for logistics use cases
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AVs in logistics
The AWARD project

• Pre-testing finalized
• Use-case connected to the Fleet 

Management System
• Official testing has started 

recently
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AVs in logistics
The AWARD project

• Safety testing done
• Vehicle arrived in Rotterdam on September 11
• Official testing started last week
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AVs in logistics
The AWARD project

• Testing to kick-off in December 
• Change in the use-case resulted to 

the delay
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AVs in logistics
The AWARD project

• Authorisation received
• Testing in progress 

(concluded first round of 
testing)

• Safety driver onboard
• Evaluation of first round is 

expected soon
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The Hub-to-Hub use-case
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Practical experience with the 

Austrian framework for testing 

automated vehicles (AWARD 

Hub-to-Hub Use Case)

Dominik Schallauer
Expert Automated Mobility & Safety
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• Current test framework for automated mobility in Austria

• Practical experiences from AWARD Hub-to-Hub Use Case

Content
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Current test framework 

for automated mobility 

in Austria
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2016 2023
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Automated Driving Ordinance („AutomatFahrV“)

• 2016: Automated Driving Ordinance 
came into force

• 2019: 1st Amendment

• 2022: 2nd Amendment

Specifies the conditions for testing automated vehicles on public roads and 
defines which systems in which traffic situation, on which types of roads, 
up to which speed ranges can be tested. 
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First three Use Cases for test purposes (2016)

Motorway pilot with automated lane change
a system that can take over the longitudinal and lateral guidance 

of the vehicle on motorways and motorways.

Automated minibus

a minibus equipped with a system capable of taking over all driving 
tasks at a speed of up to 20 km/h.

Autonomous military vehicle
a vehicle equipped with a system capable of performing all driving 

tasks by itself or by teleoperation.
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5 new use cases (since 2022)

Automated vehicle for passenger transport
intended for tests with automated vehicles based on 
vehicles that have already been type-approved 
before. Speed limitation to max. 50km/h.
Vehicle categories: M1, M2 and L7e

Automated vehicle for the transport of goods 

Vehicle categories: L7e, N1, N2 and N2
Speed limitation to max. 30 km/h or 50 km/h if based 
on type-approved vehicles.

Motorway pilot with automated driving on 
motorway on- and off-ramps and exits

enables automated driving on and off ramps.

Automated valet parking

enables testing of automated parking, for example in 
multi-storey car parks at speeds of up to 10 km/h.

Automated working machine

allows working machines to be tested without an operator on board and with a 
maximum speed of up to 10 km/h. 
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Tasks:
▪ Reviews requirements for obtaining a certificate for testing automated vehicles

▪ Links different test environments, projects and actors in order to communicate and 

exchange knowledge and information

▪ Issues a yearly report on all activities related to automated mobility in Austria

first point of contact on legal and technological 

matters for national and international companies and 
projects that want to test automated vehicles in 
Austria in accordance with the Automated Driving 

Ordinance (AutomatFahrV).
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Practical experiences 

from AWARD Hub-to-

Hub Use Case
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Procedure

First contact & 
consultation

Application

Consultation in 
the advisory 

board

Issue of the 
certificate

Test drives,

On-Site Visit

Test report
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Procedure

First contact & 
consultation

Application

Consultation in 
the advisory 

board

Issue of the 
certificate

Test drives,

On-Site Visit

Test report

10/2022: Submission
Until 06/2023: Collecting and 

submitting missing information

06/2023: Issue of the certificate

12/2022

starting 06/2023

08/2023
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Necessary information on application

• Contact person

• Description of the use case

• Purpose of the test / research questions

• Name of operators 

• Licence plate number (please consider the required lead time for obtaining a 
license plate)

• Confirmation of  third-party liability motor insurer

• Duration of tests

• Planned route or area

• Evidence of having informed the state governor and the road administration 

• Approval from the driver/operator to perform data recording

• Accident data recorder

• Description of necessary infrastructure adaptations 

• And a few other brief questions
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• Analysis and risk assessment of the planned route following a given template 
(including corresponding documentation of risk mitigation measures)

• Confirmation of operator training:

• Test driver certificate (or similar) – focussing on driver skills

• Training / introduction covering the vehicle specifics, route specifics, use 
case specific manoeuvres etc.

• Description how the necessary manoeuvres have been tested beforehand on a 
proving ground and in simulation

• Description of manual override of the system

• Description of manual deactivation of the system

• Description if a risk analysis for the whole test has been carried out and if 
mitigation measures have been taken; including description of method used

Necessary information on application II
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Route Analysis and Risk Assessment

1. Initial analysis of the route (using a checklist)

• local circumstances and surroundings are analysed. 

• includes the identification of specific places such as 
schools or accident hotspots. 

2. Route Segmentation

• route is divided into individual sections whenever 
relevant criteria are changing (e.g. intersections, 
curves or a change in lane width)

3. Assessment of the risk potential for every section 
using a criteria catalogue

https://www.austriatech.at/assets/Uplo ads/Fokussei ten /Kontaktstelle-Auto matisierte-Mobilitaet/Doku mente/15e3d3833a/Strec ken analys e_Risikob ewertung_062022_EN.docx

https://www.austriatech.at/assets/Uploads/Fokusseiten/Kontaktstelle-Automatisierte-Mobilitaet/Dokumente/15e3d3833a/Streckenanalyse_Risikobewertung_062022_EN.docx
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Segments of the Hub-to-Hub route
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Risk mitigation

If it becomes apparent that the risk potential is too high in certain sections, the 
applicant can take appropriate mitigation measures to reduce the risk potential. 

• Risk mitigation is possible with the following precautions or measures:

• Infrastructural measures: this can include the improvement of existing 
infrastructure elements as well as the addition of new ones (concrete 
measures can include, for example, the improvement of poor road markings 
or the improvement of visibility through regular trimming of plants and 
grass).

• Vehicle-related, organisational or other adequate measures: here, for 
example, measures such as the limitation of operating hours to off-peak 
times or specific instructions to the operators on how to deal with the 
concrete risks on certain sections of the route can be taken.
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Risk potentials Hub-to-Hub route

Phase 1

Phase 2

Phase 3
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▪ Legal framework already allows for testing a variety of use cases 
with automated vehicles on public roads with on-board safety 
operators in Austria

▪ Central contact point for automated mobility in Austria providing 
extensive instructions and feedback related to test permissions 
for use cases on public roads when needed

▪ Accurate monitoring by the contact point during application 
process and test operation

▪ Considerable efforts for application process & relatively long lead 
times

▪ Detailed knowledge and analysis of route, vehicle etc. required

Digitrans experience
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• Legal framework allows testing new technologies (which might 
not fulfil all standards yet)

• Safety is ensured by making sure that relevant risks have been 
identified and adequate mitigation strategies are applied

• Safety driver still has an important role (e.g. being aware of 
specific risk at certain parts of the route and being able to 
override anytime)
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Dominik.Schallauer@austriatech.at
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Status of legislation 

and analysis by 

AWARD

Dr. Jens Henkner
CEO - CERTX



• Operation & Risk

• Standards & Research

• Regulations & Compliance

Overview

What was done to come up with recommendations
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All elements need to be considered for assessing the risk for the operation requested.

Going through
cities

Day and night
operation

Adverseweather
Proximity with 

humans

Technical  
failures

Traffic  
Rules

I need to demonstrate mission safety to get permit for operation

Markingand 
Labelling

Public or private
zones / roads

ODD - Operational Design Domain

Autonomy / 
Surveillance  

Remote 
operation
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Examines how the basic dimensions (severity, occurrence, exposure,avoidance / 

controllability) in its ODD affect the criticality of the system under consideration.
Follows EN / ISO 12100 to be done as part of conformity

Hazard Analysis and Risk Analyis - HARA

Risks classified in several categories – a typical acceptance level is 1 fatality or sever injury in 107 hours
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Positive Risk Balance: A constant trade-off

• Alternative way to show that a new system / process / product is implemented the overall risk is

better than the existing one. Sometimes difficult to show.

• Once the minimum acceptance criteriaare defined and met there should be an ongoing trade-

off on implementing further risk reductions

From: Positive risk balance: a comprehensive framework to ensure vehicle safety,
Nina Kaufmann, Felix Fahrenkrog, Ludwig Drees and Florian Raisch, Springer Verlag, 2022
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Relevant Standards

62443
21434

UN-R 155
UN-R 156

GDPR

Automotive

....and general quality QMS: 9001

Automatic Guided  
Vehicles, AGV

26262
21448 (SOTIF) 
ASPICE
UN-R 157

3691-4

13849-1
61508,
62061, ….

Standards do define the current acceptable level of risk for a “classical” system Basis for evaluation
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• To define requirements for AI systems, e.g., Intended purpose, operational situations

and performance

• Following the approachof ISO 21448(SOTIF)onsystem level

• Today, AI for safety critical applications is still equipped with a deterministic “guiderail”, 

limiting the effect of possible failures

• Schemes to evaluate trustworthiness of AI are currently being rolled out e.g., by 

CERTX

8

Functional Safety Forum © 2023 by CertX AG, all rights reserved

Specific risks related to AI systems

Will result in a 

quantified risk level 

concerning the target 

metrics
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Operability vs. Safety

• Safety can jeopardize system availability 

(SOTIF), which becomes more critical when 

systems are intended to operate fully 

autonomous. (false positive vs false negative).

• Known contradictions between security and 

safetycan decelerate communicationand hence 

compromise performance.

• AI, unsupervised training can result in wrong 

classifications and result in unsafe situations 

only supervised training for safety critical AI. But 

limits training speed.

A very safe system might not be very operable
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Planned Flight
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air risk  
buffer

Uncontrolled
Airspace
10-7 collisions/h

Standardized ODD + Standardized Demonstration of Compliance Helps

Ground Risk Model
10-6 fatalities/h

Controlled airspace
10-9 collisions/h

From a technical perspective risk can be quantified but what is low
enough?
Example of regulations in other domains

Containment Area

In Germany: ~800 Billion km in private cars, 4000 traffic deaths/ year, 
average speedest.: ~80km/h 10 Billion hour of driving ~4*10-7/h across all ODDs

What is the acceptable level of risk?
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Air Risk Model
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03/10/2023

Thank you!
Dr. Jens Henkner
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3 October 2023, Brussels

IRU AWARD Workshop 

Victoire Couëlle

Junior Policy Adviser – Social Affairs
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Automation in legislation: a brief overview
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UN Regulation                                          
approval of components safety (ISO standards)

EU Regulation                              
vehicle type-approval (EU) 

National
validation & traffic

Overall, various level of regulation to ensure minimum safety requirements for ADS.

Who does what?



This project has receivedfundingfrom the European Union’sHorizon 2020 research and innovation programme under
Grant Agreement No. 101006817. The content of this presentation reflects only the author’s view. Neither the European 
Commission nor the INEA is responsible for any use that may be made of the information it contains.

AWARD © - H2020 - Confidential, 2021

Automation across the EU: a brief overview
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What is missing today? 

Harmonised provisions and 

minimum requirements 

across the EU

Clarity to all stakeholders

Source: TUV SUD



Removing the driver from the vehicle: legal implications
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UNECE Vienna Convention required all 

vehicles to have a driver within the vehicle

(location) and in control of it at all times 

(liability).

Amendment in 2021, enabled human

supervision outside of the vehicle.

Source: DB Schenker
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- Who is responbile (in case of accidents, damaged goods, checking the vehicle, paperwork)?

- Which actor is involved in driving and monitoring the vehicle?

- What new knowledge and training is required?

Opens the door to new questions

New legal, operational and social changes to take into account.
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- Who is responbile in case of  (accidents, damaged goods, checking the vehicle, paperwork)?

- Which actor is involved in driving a vehicle, monitoring, deploying?

- What new knowledge and training is required?

Opens the door to new questions

New legal, operational and stakeholder changes to take into account.

Brief overview of some of the:

- Legal changes 

- Social changes

- Operational changes 



Legal changes

1) Defining new roles and tasks 
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Safety operator

Remote driving 

Remote intervention 
for vehicle assistance

Technical supervision

Gradual evolution: from more active involvement to monitoring role

Clearer definition of roles enables to clearly define the tasks, responsibilities and 

liability, when carrying out operations. 



Legal changes

2) Adapt EU regulation accordingly 
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Adapt existing EU regulation

• Driving and rest time rules

• remote safety operator

• teleoperator

New elements 

• Minimum requirements for remote operator work 
environment

• Limit of vehicles set remote operator can monitor

• What information is required by the teleoperator?

Set harmonised standards and requirements for teleoperators across the EU to 

ensure safe AV deployment.



Societal changes

New training and qualifications 
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• Different requirements across Member States, but commonalities.

• What should be required?

Knowledge on the vehicle

• Driving Licence of the 
respective vehicle category

• Knowledge of the automated 
vehicle specifics and 
capabilities

Knowledge on remote 
operation

• Certificate on remote 
operation

• Knowledge and experience 
on safety procedures for 
intervention specific to each 
system

Knowledge on the specific 
operation 

• Characteristics of routes or 
zones (e.g. restricted area)

• Use-case manoeuvres (e.g. 
loading) 

Define minimum training and certificate requirements for remote operators across the EU.



Operational changes 

1) Liability – under normal circumstances
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Involvement in driving 

1.Drivers

Involvement in driving 

1.Automated vehicle

2.Remote human operator
3.Fleet Management System

• Clearly define division of tasks and hand-over responsibilities between drivers (ADS 

and teleoperator). 

• Monitoring hand-over and entities in control of the vehicle (ADS, teleoperator) to 

identify liability.

• Requirements and management process to ensure functioning of FMS. 



Operational changes 

1) Liability – under not normal circumstances
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Not normal 
circumstances

Normal 
circumstances

Heavy rain Extreme temperatures

Flood

In real-life, conditions may not always enable 

the safe deployment of vehicles (e.g. harsh 

weather conditions).

Scenario 1: Not ideal circumstances
- Mitigation measures

Scenario 2: Outside of scope

- Deactivation of ADS

• Harmonise the minimum information required to monitor the AV’s 

environment within all operators (e.g., weather sensors) to make sure 

conditions are safe for deployment.



Operational changes 

2) Obtaining a permit

• Provide more clarity on the permitting process at national level, in view of a 

harmonisation across the EU.

• Establish mutual recognition of safety assessment by Member States.
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Safety assessment and potential mitigation measures

Operator (safety driver or teleoperator)

Information on route or area

Requirements to obtain 

permit



Operational changes 

2) Monitoring of AV safety
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• Data to be shared with national authorities, but owned by manufacturers and 

operators.

• Respective responsibilities between stakeholders, to ensure safe deployment 

conditions. 

Initial deployment phase Implementation phase 

• Data sharing

• Infrastructure and AV 

maintenance



Societal changes

3) Harmonised signalling of automated vehicles 
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• Automated vehicles should clearly be identifiable 

to a wide audience.

- status of vehicle – on/off

- actions – direction, acceleration/stop

• Promote safe AV operation and interaction with a 

wide audience.

- working personnel (in logistics centers)

- other users (open areas)

Harmonise automated vehicle identification and signaling across the EU.



Questions
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• What benefits can an operator expect from automation?

• What should be the focus of EU transport regulation in the short to 

middle term to enable AV deployment?

• What are the most important steps for national or EU legislation to 

enable AV deployment?

• Traffic regulation versus AV: which one should adapt?



Let's get in groups!
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• Which legal barrier(s) would be a deal breaker for operators when 
considering automated operations?

• Ensuring safe AV deployment is a priority - what measures can be 

taken at each level (authorities, OEMs, transport operator, others)?
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of the information it contains.

Support us !



Let’skeep in 
touch!

LinkedIn

Twitter
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Participate to our 

Acceptance Factors survey!
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