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Executive Summary

This deliverable presents the Pilot plans for all 12 Drive2theFuture Pilots. It describes the objectives of the
Pilots and how they will be realised by the members of the Consortium. The purpose of the Pilot plans is to
create a common framework to be used in all Pilots and in all Phases, but also to make sure the data are
collected in a way that makes it possible to consolidate the results at the end and to provide what is needed
for impact analysis.

The first version of the Pilot plans was presented in deliverable D5.1 which covered mainly Phase | testing but
also provided a brief preview of Phase Il and Phase Il testing. In the second version of the Pilot plans,
presented in deliverable D5.3, a more thorough description was given of the data collection procedures in
each phase. The current and final version of the Pilot plans is called D5.4 and includes final Use Cases and key
performance indicators (KPI) matched with each Pilot. The HMI concepts tested in Phase Il and training
schemes applied in Phase Il are described horizontally across pilots as well as per pilot site. It also presents a
detailed description of evaluation methods used by the Pilots in all three phases, including specific variables
and tools used for data collection. The key content of D5.4 is structured as follows:

Section 1 is the introduction to the Deliverable, specifying its purpose, the intended audience, the different
Phases of the project, and interrelations with other project activities. Section 2 introduces the evaluation aims
of the Pilots. Section 3 provides a brief overview of each Pilot, including the specific setting, vehicle, users,
tools and objectives of each Pilot. Sections 4-5 describe the target groups of the Pilots and technical assets
that will be used in the Pilot tests. In Section 6, Use Cases and priority scenarios are presented along with an
overview of HMI concepts and training activities evaluated by the Pilots. Section 7 includes the key
performance indicators related to Pilot activities and evaluation methods and tools used in the Pilots. Section
8 sets the guidelines for how to prepare for the Pilots and addresses ethical considerations in relation to the
tests that will be performed in the Pilots. Section 9 describes the testing performed by each Pilot site. Section
10 is a description of how selected elements from the Pilots will be demonstrated at events. Section 11
provides the conclusions of the deliverable.
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1. Introduction

This document includes the Pilot plans for each Pilot site and for the three Phases of implementation and
testing.

Each Pilot will be defined in detail, including location, Use Cases (UC) and test scenarios, type and number of
users and user involvement, methodology, tools to be used (i.e., questionnaires, wearables), connected
objectives, impact assessment tools and KPIs (from WP6), HMI and training scheme evaluations to be included
in the Pilots. For all test track, simulator and real-life Pilots, relevant ethical considerations are described. The
Pilot plans cover all Pilot Phases (I-1I-1ll) for each of the selected Use Cases.

The selection of Pilots is based on the principle of using a wide variety of settings in which drivers/riders/pilots,
passengers and operators’ perspectives are possible to be evaluated, while ensuring that users with specific
needs can be involved (i.e. elderly, people with disabilities, etc.), following also the new definition of
vulnerable road users related to AVs, provided in Al.1. The following updated definition of VRUs was
developed in Drive2TheFuture: Vulnerable Road Users (VRU) are defined in the ITS Directive as "non-
motorized road users, such as pedestrians and cyclists as well as motor-cyclists and persons with disabilities
or reduced mobility and orientation", due to their reduced passive safety protection or physical vulnerability.
Automation related Vulnerable Road Users are additionally defined as those that have a higher risk of
accident involvement or vulnerability in case of it, due to their lack of connectivity (i.e. non-connected users
having low conspicuity vis a vis the automated road traffic environment), or lack of design compatibility (i.e.
out-of-position passengers of automated vehicles). In total, 12 Pilots are planned within Drive2theFuture, to
be implemented in 9 different countries, with (at least) 13 partners directly involved, for all transport modes,
as shown in Figure 1.

Through these Pilots, more than 1000 citizens and 200 stakeholders will acquire hands-on experience on AVs
of all modes (as drivers, operators or — mostly — as passengers) whereas over 20.000 will learn about them as
events spectators or through e-learning modules. The Pilots can be categorised according to the testing
environment into: Road - RO (Simulator-based, Test track, Real road), Rail -RA (simulator), Maritime - MA (real
world) and Aviation - AV (Drones, real world).

= Road

* RO1: Oslo (TOI)

® RO2: Karlsruhe (FzI)

® RO3: Versailles (IFSTTAR/VEDECOM)
* RO4: Warsaw (PZM)

* ROS5: Vienna (AIT/WL)

® RO6: Brussels (VUB/VIAS)

* RO7: Rome (SWM)

« RO8: Linkoping (VTI)
:sb::: vxasaw inkoping
|

Linkdping

P RA1: Linkoping (VTI
°RA1:
Paris « : Linkoping (VTI)

Kaisruhe @ Vienna * RA2: Berlin (TUB)

= Maritime

* MA1: Faaborg (TUCO)
Rome o
S Aviation
x * AV1: Rome (DBL)
g

Figure 1:Map of the Drive2theFuture Pilots
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1.1. Purpose of the Document

The purpose of the Pilot plans is to create a common framework to be used in all Pilots and in all Phases, but
also to make sure the data are collected in a way that makes it possible to consolidate the results at the end
and to provide what is needed for impact analysis. The Pilot plans will describe what kind of data will be
collected, what the purpose is, how the data will be used in the project, and by whom it will be collected.

The Pilot sites are responsible for independently designing the tests and demonstrations for their site, applying
the methodology most suitable for their aim. However, the Pilot plans will ensure a similar design and
procedure for data collection, when applicable, such as having compatible formats of recorded or processed
data, using comparable analysis methods and the use of common tools. This is not only important to define a
coherency among the different Pilots, but also allows the comparison of results between transportation
modes which will give a broader idea of what the general public thinks about vehicle automation.

The third version covers all three Pilot Phases. The final Use Cases and KPls are described, and this version also
includes descriptions of the alternative HMI concepts and training schemes tested in the Pilots.

1.2. Intended audience

The intended audience of the document is two-fold since it serves both as a manual for the leaders of the
Pilots toward the testing, and as an informative document to describe to external stakeholders what is going
to be tested, why and how it will be done.

1.3. Pilot Phases

In order to effectively manage and address the project findings and the Pilots’ implementation, the project
follows an approach of iterative implementation and testing throughout its lifespan, as shown in Figure 2.
Having performed the initial data gathering from existing research activities (A2.1) and the overview of existing
automated functions and defined the user clusters (A1.1) by M6, Phase | will take place from M7 to M18.

Pilot phase Il

N

Initial demonstrators
(A4.2) iteratively tested.
Concepts & tools
(WP3/WP7) finalised &

data optimised
gathering
(AL.1, A2.1)

I+ 2 3 45 sl7is o 300 a1l 2] 130 14 N WSS T NPT PSP, P Y ST T NPV NPT BT MY o2 0055 o284 s 36‘

Pilot results

User
clustering &

Expert walkthroughs All demonstrators,
(A1.2), HMI good practice:

(A3.1), Sentiment

analysis(A2.5)

Pilot phase | Pilot phase lll

training tools and
curricula ready &

Impact
Assessment

Figure 2: Drive2theFuture Implementation and Testing plan outline

The aim of Phase | is to facilitate the expert walkthroughs (A1.2) along with the benchmarking and selection
of good practices in HMI (A3.1), the sentiment analysis on social media (A2.5) and, finally, the specification of
the Use Cases and priority scenarios in M12. Then, in M18, and upon realizing the first demonstrators (A5.2),
the Phase Il begins, where the initial demonstrators will be iteratively tested, and the relevant HMI concepts
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will be finalized and optimized, reaching M24 and Phase Ill, when all HMI demonstrators and training schemes
will be ready (A5.2, A4.3) and tested until M30. Thus, the Pilots will take place in three Phases, namely:

= Phase I: Setting the scene.

= Phase IlI: Iterative development, verification and optimization, initial demonstrations (of HMI
concepts and other measures —i.e. incentives related).

=  Phase lll: Final evaluation of wide-scale demonstrations and training Pilots across Europe.

1.4. Interrelations

This document was developed in WP5, which started in M1 with A5.1, the development of the Pilot Plans.
Other activities within WP5 are closely related to the Pilot plans as the realisation of the Pilots will take place
in these activities. Further activities within the WP are A5.2 that starts in M13 with the focus on the
Demonstrations development that builds on all the required elements and software (HMI, training content).
Almost in parallel (start M15) A5.3 starts, focusing on simulation model runs to assess the impact of
automation. In M7, data collections in the 12 Pilots and their different Phases start.

In A5.4, the Simulator Pilots will focus on testing different HMI solutions and includes Phase Il and Phase llI
testing. In A5.5, test track and real traffic Pilots are implemented involving Phase I-1ll with the focus to
benchmark existing AV principles and HMI and to iteratively test and demonstrate different HMI solutions and
training schemes. The purpose of the simulator and test track Pilots is also to iteratively test relevant principles
and to demonstrate them in scenarios which are safety critical or difficult to penetrate in real life

In M19 A5.6 starts, focusing on Demonstration and Training Pilots where the final, iteratively tested (during
Phase 1l) and optimized HMI solutions (developed in WP3) will be used, and the training schemes of WP4,
addressing various users, modes, and automation levels will be applied. A5.7 then runs in almost parallel in
order to broadly demonstrate the findings of the project, while gaining input and capturing reactions of key
representatives from the research and industry community, as well as major practitioners in the area.

Finally, when all Pilots in their different Phases are performed, consolidation will take place (A5.8). The aim is
to investigate the commonalities and diversities per mode, user cluster, and location, with the focus on how
to enhance user awareness and acceptance for AVs. The framework developed in the Pilot Plans is the
guarantee to enable the consolidation of all work in A5.8.

To summarize, the Pilot plans will serve as the starting point for the testing that will be done in A5.4, A5.5 and
A5.6. It will also be important for the work in A5.8 where the consolidation of all Pilot results will take place.
The results from Phase | and Phase Il testing will be used as input for the HMI development in WP3 and for
the development of training tools and material in WP4. The results of Phase Il will be used in WP6 where the
impact analysis will take place. Data from the Pilots will also feed into A2.3 and A2.4 to serve as input for the
development of AV Drivers Behavioural Models.

Main relations and interconnections with other work packages are shown in Figure 3. The use of pilot output
throughout the Drive2theFuture project is described in detail in chapter 7.4.

March 2021 11




DRIVE2

THE FUTURE

— . o

r—
——

D5.4: 2" Revision of D5.1 Pilot Plans

Al.1l Al.2
Al.2 A4.5
A5.2

Phase Il Phase llI

Al.3
A2.3
A5.3

Figure 3: Relation with other WPs in terms of inputs and outputs. Grey indicates activities that provide input to the
pilots, blue activities use output from the pilots and then feed results back to the next phase, whereas red indicates
activities that only receive output from the pilots.

2. Evaluation aims

The overall objective of the Pilots is to perform demonstrations using appropriate tools and different testbeds,
i.e. Virtual/Augmented Reality simulations, driving simulators, test-tracks and real-life environments for all
modes, in order to assess the impact of the proposed HMI concepts and training schemes to user and
stakeholder acceptance.

The assessment covers the following:

e Assessing the impact of Automated vehicles on efficiency, safety and environment through
simulations (data collected in Phase | and Il Pilots using simulation platform developed in A2.3 and
Use Cases from A1.7)

e Evaluating the HMI concepts for different modes and user clusters (deriving from WP3 using data
collected within Phase Il Pilots)

e Evaluating the training programs and schemes per mode and cluster (deriving from WP4 and using
data collected in Phase llI Pilots)

e Assessments of users’ view on awareness and acceptance of automated vehicles through all project
developments and testing.
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3. Overview

The 12 different Pilots are covering a range of issues on automation deployment for different types of
transport modes. Their specific aims may differ but always include the users’ perspective. The ultimate mission
is to prepare drivers, travellers and vehicle operators of the future to accept and use connected and
automated transport modes. Information from the Pilots will help the industry of these technologies to better
understand and meet the users’ needs and wants. In this section, an overview of the Pilots is presented,
providing details on settings, vehicles, users, main research priorities, test Phases they focus on and their
implementation.

3.1. Overview of each Pilot

3.1.1. RO1

The RO1 Pilot is a real road Pilot carried out in Oslo, Norway, with TOI as the responsible partner. The objective
is to investigate how road users interact with a self-driving bus and to identify any safety critical situations and
scenarios along the route. More specifically, the focus will be on how cyclists deal with the self-driving buses,
which safety critical situations can be identified, and how these can be resolved e.g., by means of a
HMI/training combination.

In Oslo a level 4 self-driving Navya bus drives at the Akershusstranda area. The route comprises a 1.3-kilometre
stretch of road from the city center along the coastline with mixed traffic, including cyclists, pedestrians,
regular buses and manually driven cars. From early 2020 the bus  started to drive on another  route from
and to Ormgya (also in Oslo). This is also a route with mixed traffic, and with a length of 1.4 kilometres.

In Table 1 the implementation details of RO1 are summarised.

In Phase |, video recordings from 5 locations along the Akershusstranda route will be used to analyse safety
critical scenarios. Survey data and interviews from the cyclists will be used to understand which incidents are
experienced as particularly unsafe. The results form input to the classification of incidents and serve as
background for the HMI/training combination (incl. instructions, sound or light signals/text signals on the
bus) that will be developed.

Phase Il involves developing the HMI/training combination. Video recordings taken with a camera inside the
AV-shuttle and log data from the AV-shuttle will be analysed to identify safety relevant situations and
compare them with those identified in Phase | n, based on all interactions between cyclists, car drivers and
the AV shuttle bus. An external HMI (eHMI) was developed based on these results.

In Phase Ill, testing and evaluation of the eHMI/training combination will be conducted. After the eHMI sign
is mounted on the AV-shuttle, video recordings taken with a camera inside the AV-shuttle and log data from
the AV-shuttle will be analysed using the same set-up as in Phase Il. These are used to investigate the effects
of the eHMI on road users’ behaviour when interacting with the AV-shuttle. In addition, an interview study
with road users on the Ormgya route was conducted.
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Table 1: Implementation details of RO1

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

RO-1. Oslo, Norway, Responsible partner: TOI

Phase I Phase II: Phase llI:
1. Real road 1. Realroad 1. Realroad
2. AV shuttle bus (level 3-4) 2. AVshuttle bus (level 3- | 2. AV Shuttle bus (level 3-4)
3. 400 VRU (cyclists) 4) 3. VRU (cyclists, car drivers, n =
4. 4.Video recordings, 3. VRU (cyclists, car as determined by video
guestionnaires & interviews, drivers, n = as recordings)
further in-depth analysis of determined by video 4. Video recordings and log
existing and new recordings recordings) data from AV shuttle &
with a focus on cyclists (May- 4. Video recordings and roadside interviews with
Nov 2019 + 2020) to identify log data from AV road users after
safety relevant interaction shuttle (before implementation of
situations measurements and eHMI/training combination
5. Investigate acceptance & after eHMlI/training (Dec 2020 -2021)
interactions VRU-AV Shuttle (Aug first half of 2020) 5. Evaluate HMl/training
5. Develop eHMI/training effects on road user
combination (VRU/car drivers) - AV
shuttle interactions;
develop demonstration/
training video

3.1.2. RO2

The setting for the RO2 Pilot is a part of the Test Area Autonomous Driving Baden-Wuerttemberg, which is
located in Karlsruhe, Germany and the responsible partner for this Pilot is FZI. The aim is to examine the
interaction of automated vs. non-automated cars towards VRUs with focus on 2 research questions: a) Can an
AV’s behaviour be adapted according to observed, abstracted behaviours so that the new AV behaviour is
accepted by VRU’s in simulation and reality? and b) Does VR-based training increase pedestrians’ acceptance
and confidence towards an automated vehicle?

The Test Area includes tracks of all relevant road types from mixed vehicle, bicycle, and pedestrian traffic in
urban areas, to intra-urban 30 km/h and 50 km/h zones, municipal car parks, residential areas, and state roads
and federal highways, up to motorway sections. Two Level-3 vehicles will be used to interact with pedestrians.
Moreover, a digitalized Pilot site ("digital twin") of the test area will also be used and enhanced, eventually
providing immersion via Virtual and Augmented Reality for car passengers and pedestrians.

In Table 2 the implementation details of RO2 are summarised.

Phase | will include the setup of defined traffic scenarios and infrastructure, the improvement of the digital
twin and the build-up of analysis tools for spatio-temporal behaviour analysis and ML-based modelling. In
addition, it includes a first acquisition of ground truth data on interactions between pedestrians, automated
& non-automated vehicles in the test area and its virtual twin.

In Phase I, the initial behaviour model is created and applied in order to generate non-automated vehicle
behaviour for automated vehicles. Initial tests experiments will be performed for data collection with
pedestrians on real roads and with immersed pedestrians in the digital twin using a VR/AR environment. At
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the end of Phase Il, also a refinement of the model is planned according to more available training data and
insights from the tests.

Phase Il involves the application and demonstration of the developed interaction model. In addition, it
includes the creation of an evidence of gained acceptance of pedestrians by both increased plausibility of AV
behaviour and by training the pedestrian in the digital twin using a VR/AR environment.

Table 2: Implementation details of RO2

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

RO2. Autonomous Driving Test Area in Baden-Wuerttemberg Karlsruhe, Germany, Responsible partner: FZI

Phase | Phase | Phase lll:

1. Real road & digital twin 1. Real road & digital twin 1. AR/VR toolkit

2. AV (level 2-3) & non-AV 2. AV (level 2-3) & non-AV cars 2. AV (level 2-3) & non-AV cars
cars 3. 25 VRUs (pedestrians) & drivers 3. 10VRU, 10 experts

3. 10 Drivers and VRUs 4. Infrastructure sensors & 4. Questionnaires & interviews
(pedestrians) simulations 5. Evaluate acceptance and

4. |Infrastructure sensors & 5. Set-up and refinement of training effects
simulations interaction model for AVs

5. Investigate interactions
VRU-AV cars

3.1.3. RO3

In this Pilot, studies will be performed by both VEDECOM and IFSTTAR. The aim of this Pilot is to test and
evaluate a training program for AV drivers, to investigate interactions between drivers/riders of automated
and non-automated vehicles (mixed flows), as well as driver/rider behaviour when facing critical manoeuvres.

In Table 3 the implementation details of RO3 (A-C) are summarised.

A Wizard of Oz solution will be used by VEDECOM (RO3-A) and both an AV on SAE level 3 and 4 (RO3-B) and a
Powered Two-Wheeler (PTW) simulator (RO3-C) will be used by IFSTTAR.

3.1.3.1. RO3-A

In RO3-A, thirty participants will ride in a wizard of Oz vehicle simulating a level 4 automated vehicle. The main
aim is to test and evaluate a training program for AV drivers. Training protocols will be compared between
subjects and Use Cases will be evaluated with a within-subjects design, that is, each participant will go through
only one type of training protocol and drive through all of the Use Cases. An initial version of the training
program is built as part of a national project (AutoConduct) coordinated by VED. The goal is to modify this
initial training according to the objectives of Drive2theFuture, with transfer of experience from other domains
of automation addressed in the project. The driving task will take place in one session and each participant
will experience different Use Cases depending on the experimental conditions.

3.1.3.2. RO3-B

In the AV Pilot, 20 autonomous vehicle drivers will participate (subject to the allowance of the experiment
granted by the ethical committee). The main objective of the Pilot on track is to study the AV “driver”
behaviour when facing an emergency avoidance manoeuvre operated by an automation and to design
dissemination materials showing the efficiency of the automatic critical manoeuvre intervention (i.e. videos
to demonstrate to drivers that they would not have been able to perform better than the automation). To this
end, experiments of this road Pilot will be carried out on a test track. The Satory test track is located in
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Versailles Satory, where VEDECOM and IFSTTAR are situated. The test track is comprised of three tracks of
different road designs, with a total distance of 14 km. Satory test track is equipped with a connectivity network,
road infrastructure sensors, and other equipment required for various tests. New equipment can be installed
depending on the needs and objectives of tests. The envisioned emergency avoidance scenario will consist of
an avoidance manoeuvre completely managed by the automatism of the experimental vehicle (i.e., no human
intervention required). Such a scenario is intended to provide enough evidence from timestamped data of
onboard exteroceptive and proprioceptive car sensors and an interior camera video sequence. The experiment
implying non-professional subjects was submitted and approved by the IFSTTAR’s internal ethical committee.

3.1.3.3. RO3-C

In the Pilot on the PTW simulator, 20 PTW riders are expected to participate. The main objective of this
experiment is to study the impact of a specific visual signature of AVs. In this pilot, the visual signature aims
to visually broadcast the automation level of the AV to other (non-equipped with e-communication systems)
road users. For the pilot, the AV automation level will be “full”, and the other road users will be PTW riders
that practice filtering maneuvers along moving cars queues (that forbidden practice, common in France, is
currently under experiment in 5 large cities toward a possible change of the legislation).

Table 3: Implementation details of RO3

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

RO3-A. Test track, Paris greater area (Versailles), France. Responsible partner: VEDECOM

Phasel: | Phase lI: Phase llI:
1. Realroad 1. Training toolkit
2. WoZcar (level 4) 2. N/A
3. 30drivers 3. 100 users
4., Questionnaires & interviews, vehicle data, video 4. Questionnaires
5. Evaluate training protocols and Use Cases 5. Demonstrate training
solutions
RO3-B. Test track, Paris greater area (Versailles), France. Responsible partner: IFSTTAR
Phase l: | Phase ll: Phase llI:
1. Testtrack 1. Training toolkit
2. AVcar (level 3 & 4) 2. N/A
3. 20drivers 3. 100 users
4, Questionnaires, vehicle data, video 4. Questionnaires
5. Investigate driver reactions to critical unexpected 5. Demonstrate training
events solutions
Phasel: | Phase ll: Phase lll:
1. Simulator 1. Training toolkit
2. PTW simulator (level 0) and mixed vehicle flows (level | 2. N/A
0-5) 3. 100 users
3. 20riders 4. Questionnaires
4. Questionnaires, simulator data, video 5. Demonstrate training
5. Evaluate AV lighting system solutions
3.1.4. RO4
RO4 is a real road Pilot in Poland, carried out by PZM. The main aim of the Pilot is to investigate the

awareness and acceptance of automated cars (level 2, 3 & 4) as well as associated with it training needs in a
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country with a very high average age of a car. More specifically, awareness and perception of automated
vehicles in urban/rural contexts by drivers will be assessed (in terms of physical presence and main concerns,
e.g. data privacy, safety and security, liability), along with the acceptance of automation and
behaviour/reaction /skills of drivers with regards to HMI. Identification of pros and cons, selection of good
practices and suggestions for improvement.

In the first phase, the tests took place in the town of Pruszkdw (near Warsaw), while in the second phase, the
tests will take place on a new express road, already finished but not yet in public use. Most probably S61 near
the town of tomza.

In Table 4 the implementation details of RO4 are summarised.

Phase | will include testing with existing HMI options with 10 drivers and 10 passengers. The drivers and the
passengers must be of different age, gender, ICT literacy, socioeconomic background, and driving experience.
Experimental setups using the automation functions in the city area and on the road will be developed and
tested. Total automation will be tested on a safe driving track. In Phase |, the driver will test different HMI
options and his/her behaviour will be recorded by internal and external cameras as well as wearables. Also,
the passenger behaviour will be recorded by the cameras. Study subjects will be asked to fill in questionnaires
before and after being exposed to the automation functions. Focus groups divided in clusters will be organized
after the test drive, among others, to discuss training needs of the users. Relevant themes will be knowledge
and skills of drivers with regards to HMI, perception of: data privacy, safety and security, liability as well as
acceptance of automation. This information will be used for identification of pros and cons, selection of good
practices and suggestions for improvement.

Phase Il will be equal to Phase | except that it will demonstrate the impact of training on the acceptance of
the automated functions — 10 drivers and 20 passengers will receive the training vs equal number of non-
trained ones.

Table 4: Implementation details of RO4

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

ROA4. Real road in Warsaw, Poland. Responsible partner: PZM

Phase I Phase Il: | Phase lll:

1. Realroad & test track N/R 1. Realroad

2. Car (level 2-4) 2. Car (level 2-4)

3. 10 drivers 10 passengers 3. 20 drivers 40 passengers

4. Questionnaires & interviews, video 4. Questionnaires & interviews, video
5. Investigate acceptance & behaviour 5. Evaluate training effects

3.1.5. RO5
ROS5 will be performed on real road in Seestadt Aspern, Vienna, Austria by partners AIT, WL.

The aim is to evaluate the operation of automated buses in an urban area and their combination to Maa$S and
other “feeder” transportation means, while analysing user acceptance, differentiated by passenger cluster
(i.e. elderly, people with disabilities, younger ones, youth, etc.). Moreover, training programs deriving from
WP4 will be tested and evaluated.

The Pilot site is a 2.2 km long track in the Northeast of Vienna, operated with two Navya shuttle busses. The
Pilot seeks to establish an understanding of the current state of the art in automated driving, investigating its
potential applications and the effort required in order to integrate it within the operational framework of
Wiener Linien. Furthermore, an assessment of acceptance with users and stakeholders is currently planned.

March 2021 17




DRIVE2

THE FUTURE

D5.4: 2" Revision of D5.1 Pilot Plans

r—
R

Each shuttle will always contain an operator to oversee its operations and intervene in case of operational or
security issues. The operators will keep logs in order to facilitate research questions regarding the influence
of weather, the number of situations the vehicle could not handle on its own, and many other. Furthermore,
there will be qualitative research involving passengers, local population and the operators themselves about
their impressions of the project.

In Table 5 the implementation details of RO5 are summarised.

In Phase |, the focus was on assessing the experience of 200 users with existing HMI options and operation
experience for identification of pros and cons and selection of good practices. Phase Il investigated methods
to improve awareness and intent communication towards passengers and other road users during normal
operation of the shuttle. Phase Il includes demonstration of suggested optimized solutions and evaluation of
operator training at site. The demonstration was planned to be observed with intelligent safety cameras, to
investigate conflicts and near misses between the bus and other road users. Unfortunately, this approach was
not valid in terms of data protection topics, so the HMI task was replanned and includes further stages of
implementation, that will be conducted until the final of the pilot itself in summer 2021.

Table 5: Implementation details of RO5

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

ROS. Real road, Seestadt Aspern, Vienna, Austria. Responsible partners: AlT, WL.

Phase I Phase I Phase lll:

1. Field operational test on 1. Field experimentonrealroad | 1. Field operational test on real
real road 2. AV shuttle (level 3-4) road
AV shuttle (level 3-4) 3. 30 Passengers, other road 2. AV shuttle (level 3-4)
5 Operators, 100 users 3. 5 Operators, 100 passengers,
passengers, 200 local 4. Observations, questionnaires 200 local population
population 5. HMI effect experiments. 4. Logs, questionnaires
Questionnaires Observe conflicts with safety | 5. Evaluate training effects,

5. Eventlogs cameras evaluate safety effects,

evaluate HMI effects

3.1.6. RO6

RO6 is a real road Pilot with autonomous shuttles in two locations in Belgium, i.e. in the Brussels Capital Region
and in Gent, Belgium by partners VUB and VIAS.

The aim is to evaluate passenger acceptance per user cluster (i.e. elderly, passengers with disabilities, youth,
etc.). Moreover, interviews with operators will be done and feedback on concepts of WP4 will be gathered.

A Brussels Pilot will serve as a first/last mile feeder at the UZ Jette hospital. The autonomous shuttle service is
implemented on a trajectory of 850 meters and will serve as an addition to the current transportation network.
The main goal of implementing this service is to facilitate visitors and patients with reduced mobility.

A Gent Pilot will serve as a first last mile feeder at the AZ Maria Middelares hospital. The shuttle connects
public transport stop to the entrance of the hospital. The shuttle will drive in a mixed traffic environment with
other cars, cyclists and pedestrians. The shuttle service will replace an existing service and run on weekdays
between 7.30 a.m. and 5.30 p.m. A level 4 automated shuttle from Local Motors will run with high frequency.

In Table 6 the implementation details of RO6 are summarised.
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The objective in Phase | is to assess the experience of users and operators with existing HMI options and
operation experience for identification of pros and cons and selection of good practices. Phase Il will include
feedback on suggested optimized solutions and training (with tools emerging from WP4). There will be 5
operators participating in the training.

Table 6: Implementation details of RO6

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

RO6. Real road, in Brussels and Gent, Belgium. Responsible partners: VUB, VIAS

Phase I: Phase Phase lll:
1. Realroad 1l: 1. Realroad
2. AV shuttle (level 4) 2. AV shuttle (level 4)
3. 150 passengers 3. 350 Passengers, 5 operators
4. Questionnaires 4. Questionnaires
5. Assess acceptance, satisfaction & impact of AV 5. Evaluate optimized solutions and
shuttle service training
3.1.7. RO7

The RO7 Pilot concerns Traffic Management and will take place in Rome, Italy. The responsible partner is SWM.
The aim of this Pilot is to assess the acceptance and operation capacity of the Traffic Management Centre
(TMC) operators towards autonomous vehicles and mixed flows, before and after use of WP4 based TMC
operators training schemes and training schemes on Cooperative Intelligent Transport Systems (C-ITS) and
automated functions. In addition, alternative autonomous bus operation principles for TMC operators will be
tested, as they emerge from WP3 and through an iterative process to optimize and finalize them.

This Pilot will take place in the Rome Traffic Management Centre, based on the available road infrastructure
and their connection to the vehicles.

In Table 7 the implementation details of RO7 are summarised.

Before the Pilot tests, preparation of the environment to identify the test areas, as well as an upgrade of the
ITS infrastructure to support the extension of V2X services will be performed. In addition, preparation will
include the deployment of a Traffic Light Assistance (TLA) application and its initial test. Phase Il includes the
connection between the road infrastructure (traffic lights) and the vehicles through the deployment of the
TLA App. In its second part, it involves the connected driving (C-ITS and V2X) which allows vehicles to
communicate with each other (V2V, vehicle-to-vehicle) and with the infrastructure (V2I, vehicle-to-
infrastructure), to increase driver awareness through innovative services related to specific situations. Third,
the deployment of a service dashboard for real-time monitoring and the configuration of the TLA APP for in-
vehicle use on after-market devices. Next, the extension of the TMC concept and the evaluation of possible
evolutions/ extensions of the Rome TMC, as well as, the assessment of the acceptance & operation capacity
of the TMC operators towards autonomous vehicle and mixed flows in which are considered 5 operators.
Finally, the assessment of the acceptance of alternative autonomous bus operation in relation to TMC
operations, involving 5 operators. Phase Ill demonstrates the final chosen operation principles and perform
training activities to TMC operators, through both laboratory activities and real-life operations, using also the
relevant training schemes from WP4.,
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Table 7: Implementation details of RO7

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

RO7. Traffic Management, Rome, Italy. Responsible partner: SWM

Phase |: Phase I Phase llI:
1. TMC 1. Realroad & TMC
2. Mixed flows (simulated) 2. Car sharing (level 1 functions to be evaluated) and
3. 5TMC operators Bus
4. Workshop & questionnaires | 3. 5 TMC operators & 5 drivers
5. Assess acceptance and 4. Questionnaires & interviews, vehicle data, TLA app
operation capacity through performance data
indoor training sessions 5. Evaluate training and demonstrate performance &
acceptance of TMC evolution towards autonomous
vehicles, in particular, the deployed C-ITS services

3.1.8. ROS8

The RO8 Pilot will use VR-based driving and pedestrian simulators in Linkdping, Sweden and is conducted by
VTI. The aim of the Pilot is to test and demonstrate the interaction between the (professional) driver and
passengers and interaction between waiting passengers and an automated vehicle at bus transit points
(automation level 2 - 4).

VTI has two VR/AR simulation toolkits, providing a bus driver and passenger view, respectively to simulate
Level 3 and level 4 functions in buses/trucks. A special version of HTC Vive with retrofitted eye-tracking,
provided by Tobii, is used in the VR setup for eye-tracking. Proprietary simulator software enables full control
for any type of study setup, with logging of all aspects of human behaviour under realistic but replicable
conditions. In Table 8 the implementation details of RO8 are summarised.

In Phase Il and lll, a co-simulation setup will be used to investigate vehicle-passenger and driver-vehicle
interaction at bus transit points (transition level 2 - 4), based on results from the ADAS&ME project on
interaction and hand-over optimization and acceptance, and on results from the BRAVE project regarding
passenger-vehicle communication, using a vehicle-external HMI. The scenario will be a bus transit point with
surrounding traffic. A demonstration scenario will be developed around three alternative HMls. Qualitative
evaluation using surveys and/or interviews will be applied. Phase Il will focus on evaluating training directed
at VRUs. The participants in the VR simulation will evaluate the scenarios from the viewpoint of a passenger
waiting at the bus stop for the bus to arrive and pick him or her up.

Table 8: Implementation details of RO8

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

RO8. Simulators in Linkdping, Sweden. Responsible partner: VTI

Phase | Phasell: Phase llI:
I: 1. VR-simulators (co-simulation) 1. VR-simulators
2. Bus (level 3-4) 2. Bus (level 3-4)
3. 5busdrivers, 15 passengers 3. 20 passengers
4. Questionnaires, interviews 4. Questionnaires, eye-tracking,
5. Investigate bus driver-VRU (passenger) interaction user behaviour
and evaluation of HMI options 5. Demonstrate selected HMI and
training solutions
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3.1.9. RA1

RA1 is a rail simulator Pilot carried out in Linkdping, Sweden by VTI. The aim is to evaluate the effectiveness
of video clips with a train driver thinking aloud to be used for training of train driver students and train
dispatcher students.

VTI has developed a train simulator that can simulate a train driver's work environment. Along the simulated
tracks signalling, signs and stations are modelled to correspond with reality. There is also a train manager
system representing the view of the train dispatcher, including functions to manage signals and design lessons.
For the Drive2theFuture Pilot realization, video clips from several simulated situations typical for a train driver
will be generated and evaluated.

In Table 9 the implementation details of RA1 are summarised.

In Phase Il about 10 train driver students and 10 train dispatcher students will participate in the Pilot, whose
aim is to develop and evaluate a tool comprising pedagogical video clips to be used for training and education
of train drivers and train dispatchers (signalmen- UK). Phase Il focuses on assessment of relevant training
schemes.

Table 9: Implementation details of RA1

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

RA1. Rail simulator facilities in Linkoping, Sweden. Responsible partner: VTI
Phase Phase I Phase lll:

l: 1. Rail simulator 1. Rail simulator
2. Freight trains (Level 3+) 2. Freight trains (Level 3+)

3. 10 Train drivers and 10 train dispatchers 3. 10 Train drivers and 10 train dispatchers
4. Interviews, “think aloud” videos, 4. Interviews, “think aloud” videos,
questionnaires questionnaires

5. Develop and evaluate training 5. Demonstrate training solutions

3.1.10. RA2

In RA2, a Rail Simulator situated in Berlin, Germany will be used by TUB. The aim is to examine different HMlIs
for the remote operation of automated trains as a fallback system. User experience and acceptance on the
concept and on the HMIs will be analysed. The impact of training on users™ acceptance will be assessed.

The pilot phase Il will examine different HMI strategies for the remote recovery of an automated train after a
disruption. Train operation in a high level of automation (GoA3/4) will be remotely controlled from an
operation center. In case of a disruption and without any railway employees on-board, the train has to be
manually controlled from the Operations Centre. A driver-desk with haptic elements, real-time front-view of
the track ahead as well as other necessary information will be provided. The train ride will be simulated using
an in-house developed software called SimMetro. The trial participants will be asked to drive the train from
the place of disruption to a pre-determined location. The objective of the iterative user testing is to evaluate
alternative HMls in terms of user experience and feedback in order to optimize the initial concept.

In Phase lll, the focus will be on the different user groups involved in the experiments (students, train drivers
and signalers) and the training activities aimed to improve the acceptance and the performance of the remote
operation. Train drivers, signal box operators and railway operations students will participate in the pilot tests.
The results of the pilot study will be beneficial in identifying the needs and the requirements of future
operators.

In Table 10 the implementation details of RA2 are summarised.
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Table 10: Implementation details of RA2

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

RA2. Rail simulator in Berlin, Germany. Responsible partner: TUB

Phase |: Phase |l Phase llI:
1. Rail simulator 1. Rail simulator
2. AV train models (level 5) 2. AV train models (level 5)
3. 10 railway operations students | 3. 10 train drivers, 10 interlocking operators, 10
4. Questionnaires, operator students
performance 4. Questionnaires, operator performance
5. Evaluate HMI and training 5. Demonstrate selected HMI and training and assess
acceptance

3.1.11. MA1

MAL1 is the only maritime Pilot in Drive2theFuture and it will use an automated workboat operating in real
traffic in the archipelago off Faaborg, Denmark. The responsible partner is TUCO. The aim is to evaluate
operator acceptance and cost efficiency of using automated workboats for 3D (Dangerous, Dull or Dirty) tasks.
It will also assess impact of WP4 relevant training to operators’ efficiency and acceptance.

Workboats are small vessels that can be used for a number of purposes such as line handling, Pilot services
and transfer operations. TUCO have developed an automated workboat that is intended mainly for use in
transport of personnel, such as first responders or crew to fish farming plants. Pilot testing will be performed
using a single automated ProZero (Levels 3 —4) workboat. The same boat will be used in 4 different scenarios
in order to simulate a diverse and realistic real-life usage, e.g., calm or rough seas, good or bad visibility.
However, weather conditions cannot be controlled or predicted completely. Some deviation in the physical
conditions created by the weather is expected. The boat will be equipped with a sensor and communication
platform which will allow for complete reliable data collection within all 4 testing scenarios and environments.
In each trial, both operators and passengers will be onboard the boat. Experiences of interactions with the
automated workboat will also be gathered from external personnel, such as the local population in the area
of operation.

In Table 11 the implementation details of MA1 are summarised.

Phase | will focus on assessing experience of 20 users (operators and passengers) with existing HMI options
for identification of pros and cons and selection of good practices per automation level as well as experience
of external personnel. In Phase Il, 20 users will test alternative HMI for workboats operators as proposed by
WP3 and through an iterative process to optimise and finalise them. Finally, Phase lll will demonstrate the
final chosen HMI and perform training activities to workboat operators, following the training schemes from
WP4,

Table 11: Implementation details of MA1

Implementation details
1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

MA-1. Automated workboats in the archipelago off Faaborg, Denmark. Responsible partner: TUCO

Phase I Phase I Phase lll:
1. Realworld 1. Realworld 1. Realworld
2. AV workboat (level 3-4) 2. AV workboat (level 3-4) 2. AV workboat (level 3-4)
3. 8 Operators & 12 passengers, 3. 8 Operators & 12 3. 8 Operators & 12 passengers
external personnel passengers 4. Questionnaires & interviews
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Implementation details

1. Setting 2. Vehicle (SAE level) 3. Users 4. Tools 5. Objective

4. Questionnaires & interviews, 4. Questionnaires & 5. Demonstrate selected HMI
boat data interviews, boat data and training solutions
5. Investigate acceptance 5. Evaluate HMI

3.1.12. AVl

The AV1 Pilot will investigate drone operations in Italy and will be carried out by DBL. The aim of the Pilot is to
evaluate several aspects related to drone operations, namely 1) evaluating the state-of-the-art HMIs used by
operators and drone Pilots, 2) testing operators’ and Pilots’ perceptions of different HMlIs for different levels
of automation and 3) assessing public acceptance of drones.

The Pilot will focus on the two stages of drones’ operations: strategic planning of the mission and execution
of the flight. In doing so, the Pilot will focus on two main actors: operators (planning) and remote Pilots
(execution). Phase | will investigate: existing tools and interfaces for type of operating range (Visual Line of
Sight —VLOS- vs. Beyond Visual Line of Sight —BVLOS); good practices for VLOS and BVLOS operations and per
automation level; Pilots’ behaviour in non-standard situations.

In Phase | drone operators and Pilots will participate in a workshop where they will commonly discuss and
elaborate a set of good practices and solutions for the strategic planning of drones’ missions. They will also be
asked to evaluate existing tools for strategic planning in terms of pros and cons and requirements for
improvement. During the workshop different scenarios will be designed to evaluate the state of the art in
terms of HMI. Pilots and operators will also be individually interviewed regarding pros and cons of current
levels of automation and HMls and their behaviour in non-standard situations.

In Table 12 the implementation details of AV1 are summarised.

In Phase Il the objective is to test operators’ and Pilots’ perceptions of different HMIs for different levels of
automation. HMIs to be tested will be drawn from the integration of WP3 and Phase | outputs. Operators and
Pilots will individually engage in a role play activity where they will simulate a set of actions using different
HMI concepts, drawn from WP3 inputs. Low-fidelity HMI prototypes for strategic planning tools and execution
(both VLOS and BVLOS) will be used. A survey will pe prepared and disseminated all along the Phase Il period
in order to gather at least 200 participants’ perceptions on drones’ usefulness, safety, security and privacy
issues. In Phase lll, the finally chosen HMI will be demonstrated and training activities will be performed to
drone operators, following the training schemes from WP4.
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Table 12: Implementation details of AV1

Implementation details
1. Setting 2. Vehicle 3. Users 4. Tools 5. Objective

AV-1. Professional drone operations in Rome, ltaly. Responsible partner: DBL

Phase |: Phase |l Phase llI:
1. Workshop 1. Workshop 1. Workshop
2. Drones 2. Drones 2. Drones
3. 10 operators, 10 Pilots 3. 10 operators, 10 Pilots, 200 3. 10 operators, 10 Pilots
4. Interviews and focus general public 4. Questionnaires

group 4. Questionnaires & “think 5. Demonstrate selected HMI and
5. Evaluate the state-of- aloud” perform training

the-art HMls 5. Evaluate HMI and investigate

acceptance

3.2. Time plan
In Table 13, an overview of the timing of the testing per Pilot and Phase is described.

Table 13: Pilot Test Breakdown by month (Gantt). Dark grey indicates when data collection takes place.
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The ROS5 pilot’s operation will be stopped in June 2021, so Phase Ill was stretched to this extent.

Looking into the Pilots and the distribution between Phases it can be noticed that RO1, RO2, RO5, MA1 and
AV1 will perform testing in all three Phases, whereas the rest of the Pilots have testing in two Phases, see
Table 14.

Table 14 Overview of Pilots’ involvements in the three Phases of testing.
RO2 |RO3-A RO3-B RO3-C RO4 | RO5

X X X X X X X X X X X X
X X X X X X X X X X X X X X
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4. Target groups

Drive2theFuture is a user-oriented project and the number of people that will be included in the Pilots’
different Phases is of great importance. The target groups will differ between Pilot sites and between the
different Phases of the project, as the objectives of the tests range from technical evaluations of HMI solutions
to assessment of user acceptance of automation. The goal is to catch in total at least 1000 users and 200
stakeholders to experience automated functions during the Pilots. Different user clusters will be included and
compared in the Pilots, e.g., elderly, passengers with disabilities, and youth to cover a range of potential future
users of automated functions.

The Pilots are designed to complement each other by covering not only different target groups, but also
different transport modalities, types of vehicles, geographical location etc. In short, the Pilot sites:

= are allocated different tasks,

= different Drive2theFuture set ups,

= will cover different user groups,
= will cover different transport systems,

= will cover different geographical preconditions,
= will cover different climates

The target groups of the project include the following aspects:

=  Humans

o Drivers of AV vehicles/functions
o Operators of AV vehicles/functions

o Passengers in AV vehicles/functions
o Vulnerable road users in interaction with AV

= Vehicles
o Passenger cars
o Motorbike
o Shuttles
o Trains
o Boat
o Drones
= Infrastructure
o Road
Rail

e}
o Aviation
o

Sea

Table 15 Overview of number of users involved in Pilots’ and their different Phases of testing. D=Drivers or pilots,

E=Experts, L=Local Population, O=Operators,

=Passengers, S=Students, V=Vulnerable Road Users

RO1 RO2 RO3-ARO3-B RO3-C/ RO4 RO5 RO6 RO7 RO8 RA1 RA2 MA1l AVl
5(0) 8(0)
10 (D) & 10 (D) 10 (0)
400 (V) 100 (P) | 150 (P) 12 (P)
(V) 10 (P) 200 (1) 0 10 (D)
Toa* |2 P& 30(0) | 20(0) | 20(D) 30 (P) s) | 2P| 001 45 | 8O 0 ES;
(V) 15(P) | 10(0) 12(P) | 500 U
wge | 10(8) [100(0/ [ 100(0/ | 100 0/ | 20 (D) 12(()%) 50) | 5000 | 0 | 2000 I~ fg; 8(0) | 10(0)
10) | v/P) | v/P) | v/P) | 40(P) 200 (1) 350 (P) | 5(D) 1000) | 19 ) 12 (P) | 10(D)
* Number of cyclists and drivers will be determined from video recordings.
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The Drive2theFuture Pilots includes both benchmarking of existing technology as well as evaluation and
development of new systems, e.g. HMI concepts. In Table 16 an overview of technical assets, per Pilot and
Phase are presented. More details about the data collections in each Pilot can be found in section 9.

Table 16: Overview of technical assets used in the Pilots in different Phases (P)

Pilot  Phase Platform

Real traffic

Vehicle

{0k P, II, & [Akershusstranda & Ormgya Oslo, Norway

Il /«/\a_

o

\

AV bus (Navya level 3-4 shuttles)

{oyll Pl |Test Area Autonomous Driving, Baden-Wuerttemberg Karlsruhe,

Germany

AN =7

AV car

(SAE Level-3 Car: modified Audi Q5 - with
varying control modes and interaction
strategies)

PIl WoZ vehicle (Renault Zoe)
’Q i ¢
Poland AV car
(Cars level 2 & 3. Volvo))
Pl AV car

(Cars level 2, 3 & 4. Audi and L4 brand TBD)

Pl & Il |Test area of Northeast of Vienna, Austria

AV bus (Level 3 and 4)
(2 Navya shuttles)

PII & 111 Brussels Hospital campus and Gent Hospital, Belgium

AV bus (level 4, Navya and Local Motors
shuttles)
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Pilot Phase Platform
oy PIl & IIl|Rome Traffic managment Center
: T

Vehicle
Cars and buses (level 1 using TLA app)

r—
——

P11,

AV Boat
(Automated workboat level 3-4)

Drones (VLOS & BVLOS operation)

PIl  |The Satory, Versailles Satory, France

AV car (SAE level 3, Renault ZOE)

Simulator/simulation

0PI P, 11, & [Virtual twin of Baden-Wuerttemberg test area.
1

VR/AR environment
AV and non-AV cars

Powered two-wheeler (PTW) simulator
(4.5 Degrees of freedom)

ROS8 (HIE-Alll VR/R - Co-simulav'lcion

Bus (level 3-4 functions)

SN PI & 1| Rail simulator

Passenger train, Freight train

VA PIl & 11| Rail simulator — Train operators

Train simulator
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6. Use Cases and priority scenarios
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Based on activities in WP1, a set of Use Cases and Pilot scenarios were formulated in A1.7 (M7-M12).

The Drive2theFuture Use Cases were defined upon a user-centred methodological approach and are reflecting
all the relevant users’ needs as well as the International Advisory Board (IAB) and Consortium experts’ views
and filtering, as described further in D1.1.

The Drive2theFuture Use Cases are related to 2 main outcomes of the project, which are also going to be
tested during the project’s Pilots, namely the (1) HMI & strategies for the different clusters of users and levels
of automation (WP3) and (2) the training programmes and schemes that will be suggested by the project for
the “drivers”, users and stakeholders (WP4).

Descriptions of each Use Case and the mapping of Use Cases with Pilot sites is presented in Table 17.

Use Case Title
Road Transport

Table 17: Mapping of Use Cases and Pilot sites
Description

Connected Pilot Sites

1. Training for road
transport users
(car/bus drivers,
driving instructors,
fleet operators,
passengers,
motorbike riders,
VRUs for the
interaction with
automated road
vehicles, TMC
operators)

This Use Case focuses on the training of users
involved in the Drive2theFuture Piloting of
road transport automated vehicles. In
particular, it can be divided in 4 sub- Use
Cases, dealing with the training of (1) AV
“drivers” and operators, (2) AV passengers, (3)
other road users (including VRUs) and (4)
infrastructure/ fleet operators/ planners/
supervisors. The purpose of this Use Case is
the provision of training, which will be tested
in the respective Pilot sites, aiming to prepare
all users (including VRUs) for the interaction
with autonomous vehicles and the
identification of critical situations and
scenarios, as well as the interaction between
automated fleet with non-automated
drivers/riders (mixed flows), along with the
behavioural adaptation of users when using
an automated vehicle. This will also lead to
the evidence of gained acceptance of road
vehicle users and the assessment of
awareness and perception of automated
vehicles in different contexts.

¢ Oslo, Norway (RO1)

¢ Karlsruhe, Germany
(RO2)

« Versailles, France (RO3-
A, RO3-B)

« Warsaw, Poland (RO4)

« Vienna, Austria (RO5)

Brussels, Belgium (RO6)

Rome, Italy (RO7)

Linkoping, Sweden (RO8)

2. Operators-based
HMI& strategies for
road transport
(office-based HMI&
strategies for fleet
operators and TMC
operators)

The main role of this Use Case is to test the
HMI principles that are related to the remote
operation of road automated vehicles,
focusing mainly on the increase of the
operators readiness for the transition
between manual and automated driving,
while also test the operation of automated
buses in an urban area and their combination
to MaaS and other “feeder” transportation
means.

« Vienna, Austria (RO5)
e Brussels, Belgium (RO6)
e Rome, Italy (RO7)

3. AV Conspicuity
HMI& strategies for

This Use Case touches upon issues that deal
with the interaction of automated and non-

¢ Oslo, Norway (RO1)
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Use Case Title
interaction of
automated road
vehicles with non-
equipped other road
users (AV
Conspicuity HMI&
strategies for
interaction with non-
equipped vehicles
and for interaction
with VRUS (i.e.
pedestrians, bikers,
etc.))

\ Description

automated road vehicles with pedestrians and
other automation VRUs. Through this UC,
behavioural issues will be also tested that
might occur either on behalf of the road users
or the vehicles.

——

Connected Pilot Sites

¢ Karlsruhe, Germany
(RO2)

« Versailles, France (RO3-
)

¢ Brussels, Belgium (RO6)

e Linkoéping (RO8)

4. In vehicle HMI &
strategies for
automated road
vehicles (in vehicle
HMI & strategies for
drivers/ riders and
passengers)

Rail Transport

5. Training for rail
transport (train
drivers, train
operators, signallers,
passengers, training
for the interaction
with automated
trains at level
crossings)

This Use Case examines the HMI principles
inside road automated vehicles and its
purpose is mainly to test functions that have
to do with the transition from non-
autonomous to autonomous driving.

This Use Case focuses on the training of users
described below, concerning mainly the
training of train drivers and operators, in
order to enhance their awareness,
performance and acceptance.

« Warsaw, Poland (RO4)

« Versailles, France (RO3-
A)

¢ Rome, Italy (RO-7)

Linkdping, Sweden (RO8)

Linkdping, Sweden (RA1)
Berlin, Germany (RA2)

6. Operators HMI&
strategies for rail
transport (office-
based HMI&
strategies for train
operators and
signallers)

This Use Case concerns the application of HMI
principles to the rail vehicles of GoA 3 and 4,
aiming at the optimisation of an HMI for
remote control (signaller/train operator
perspective).

Linkdping, Sweden (RA1)
Berlin, Germany (RA2)

7. In vehicle HMI &
strategies for rail
vehicles (in vehicle
HMI & strategies for
train drivers and
passengers)

Maritime Transport

8. Training for
maritime transport
(automated ship

This Use Case concerns the application of HMI
principles to the rail vehicles of GoA 3 and its
purpose is mainly to test functions that have
to do with the transition from knowledge
about in vehicle HMI (ERTMS) compared to
line-side signalling (ATC).

This Use Case deals with the training of
automated maritime vehicles both operators
and passengers and it aims to facilitate their

Linkoping, Sweden (RA1)

e Faaborg, Denmark (MA1)
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Use Case Title \ Description Connected Pilot Sites

operators, training of | awareness but also acceptance of such

other users (e.g. vehicles and their operation, while also to
other vessels) for the facilitate them in the transition towards the
interaction with systems monitoring Phase.

automated ships)

Operators HMI& This Use Case aims to test project’s alternative
strategies for HMIs for workboats operators as proposed by

maritime transport | WP3 and through an iterative process to
(Office-based HMI& | optimise and finalise them.

strategies for ship
operators)
Air Transport

Training for air This Use Case focuses on the training of e Rome, Italy (AV1)

transport (drone/air | drones operators in order to mainly enhance

operators) their perceptions on drones’ usefulness,
safety, security and privacy issues.

Operators HMI& This Use Case aims to test operators’ and

strategies for air Pilots’ perceptions of different HMlIs for

transport (office- different levels of automation.

based HMI&

strategies for drone

operators)

AV Conspicuity HMI | This Use Cases touches upon issues that with
& strategies for the | the interaction of automated drones and

interaction of other non-automated traffic participants.
automated drones Through this UC, the need for communicating
with other traffic a drone’s status or intent will be investigated.

participants

6.1. HMI concepts

Based on the prioritized use cases presented above, different HMI concepts are developed and optimized in
the project’s pilots. Table 18 provides a brief overview of the current status of the HMI concepts, which are
iteratively tested and evaluated with users. For more information on the HMI concepts and results of the
testing please refer to D3.1.

Table 18: HMI concepts

Pilot and HMI Target user(s) Short HMI description Exemplary picture
In-vehicle HMI
RO3-A: In-vehicle HMI . eicons and earcons shown on
driver )
for an automated car two displays (dashboard
with 3" screen, 10" screen
with infotainment) for
transition of control
esteering wheel for manual
driving
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Pilot and HMI

Target user(s)

Short HMI description

———r

Exemplary picture

RO-8: In-vehicle HMI
for bus operators and

passengers to inform
about autonomous
mode

(bus) driver,
passenger

different HMI elements are
investigated to inform about
the AV’'s mode:
e light around the
windshield
e light in the steering wheel
e sound (bell-like, with
increasing frequency when
approaching bus stop)

RO-7: Operator HMI for
Traffic
Center

Management

(TMC) operator

e real time dashboard (screen
with visual information:
information needs for AVs
introduction for TMC
operators

RA-2: Operator HMI for
automated trains

remote train
operator after a
disruption

e different input elements are
investigated: Joystick
controller, Rail Driver
Controller

e display with real-time front-
view of the track ahead
additional information (i.e.
brake and traction force,
visual warning for the
deadman’s switch, route
map)

‘s INIRAND

MA-1: Operator
for

HMI
automated
workboat

workboat
operator

® pilot-by-wire propulsion and
steering control

e small screen in the remote
control

e screen on board which
indicates current status of
the vessel

e anicon shows if the state of
autonomy is on or off
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Pilot and HMI

Target user(s)

Short HMI description

———r

Exemplary picture

AV-1: Operator HMI for
drones

RO-1: External HMI on
AV-shuttle informing
other road users on
overtaking

drone pilot and
operators

Road users in
mixed traffic on
route with AV-
shuttle

e front facing HMI display

screen with visual
information
steering device

with a pictogram and text to
inform road users on
overtaking

ety

RO-3C: External
communication
towards powered two-
wheeled vehicles

Other Road users:

Powered Two
Wheeled vehicle
riders

e avisual signifier (yellow
color of the AVs)

RO-5: External HMI and
interaction with non-
automated traffic
participants

road users and
VRUs

e front facing HMI-display
with information on AV-
shuttle-behaviour

RO-8: External
communication to
passengers near and
entering the bus

passengers

e a LED stripe around the
windshield

e sound (bell-like, with
increasing frequency when
approaching bus stop)

AV-1: External HMlIs
for automated
unmanned aerial
vehicles

external persons
seeing the drone

e different strategies to
convey the drone’s status
and intent, e.g. lights,
display or movement are
investigated
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6.2. Training schemes

In several pilot sites, training schemes were developed to be tested in Phase Ill. Table 19 show the different
training schemes per pilot site and target user.

Table 19: Overview of training schemes per pilot site and target users.

Pilot Target user Training scheme

RO1 VRUs (cyclists) e Inform and instruct road users to keep distance from the

Oslo, Car drivers autonomous shuttle in case they consider overtaking it. This

Norway will be done by developing an e-HMI sign placed at the back
of the autonomous shuttle.

RO2 Automated e Users will be trained on how to interact wearing a VR headset

Karlsruhe, | vehicle(s) with AVs in a virtual environment.

Germany VRU (pedestrian) ¢ VR/AR training developed by the pilot.

RO3-A Experienced, non- e Participants are assigned to one experimental group (with

Versailles, | professional drivers training/without training).

France o

According to the group, they receive the training protocol.
e Then, all participants will be asked to drive on public road and
to activate the automated driving mode when available.

RO3-B General public e E-learning developed in WP4

Versailles,

France

RO3-C General public e E-learning developed in WP4

Versailles,

France

RO-4 Non-experienced, e E-learning developed by the pilot

Warsaw, non-professional

Poland drivers

RO-5 Operators of the e Testing of external HMI variant with light-codes on the

Vienna, autonomous shuttle outside of the shuttle

Austria e Finalising operator training near the end of this pilots’
lifespan

RO-6 Operators of the e E-learning developed in WP4

Ghent, autonomous shuttle

Belgium

RO-7 TMC operators Phase II:

Rome, Train and prepare traffic management centre (TMC) operators for

Italy autonomous vehicles, more specifically C-ITS and automation-

related functions. The practical part of the training process
includes a demonstration with a C-ITS application (Traffic Light
Assistant, TLA).
Objectives - the training program is intended to prepare and
evaluate TMC operators on the following topics:
e Cooperative, Connected and Automated Mobility (CCAM)
and the expected benefits of their implementation
e Related automated functions between C-ITS systems and
automated vehicles

e Future CCAM technologies
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Pilot

Target user

Training scheme

e Automated functions performed in Drive2TheFuture
Project.

The training is composed of two parts: the first one introduces an
overview of CCAM developments, while the second one considers
the evolution of Traffic Management towards a complete
integration of CCAM technologies.
Learning outcomes (LO) - At the end of the course, trainees
should be able to gain knowledge on the expected benefits of
CCAM technologies, related automated functions of C-ITS
systems and automated vehicles, future transportation
technologies, as well as the expected outcomes of the
Drive2Thefuture Project.
Training tools & methodologies - Traditional lecture, and ppt
presentations, scenario/story-based learning, mentimeter as an
evaluation tool (https://www.mentimeter.com/).
Phase Il
The objective is to demonstrate the final chosen operation
principles and perform training activities to TMC operators,
through both laboratory activities and real-life operations (to be
decided due to Covid-19), using also the relevant training
schemes from WP4.
Analysis approach - The training process during the last phase
involves the real-life operation of the system on the field and the
monitoring of the operating phase with respective data collection
to support the qualitative evaluation (questionnaires). Along with
the qualitative evaluation also a quantitative evaluation will be
performed through the service monitoring tools.
Training tools & methodologies - Traditional lectures, and ppt
presentations, Scenario/story-based learning, use of demos/
sensors/ tools etc, training on the job (Under evaluation due to
Covid19).

RO-8
Linkoping,
Sweden

Bus drivers and
passengers

e Training for passengers on how to interact with a bus driving
in automated mode at bus stops.
e VR-based training developed in A4.2

RA-1
Linkoping,
Sweden

Train driver
students and train
dispatcher students

e This training aims to give train dispatchers an insight into, and
increased understanding of, the train driver's reality based on
some different scenarios. This training gives the possibility to
understand how the train traffic and safety management
issues will be tackled in a nearly real operational environment
using simulation tools.

RA-2
Berlin,
Germany

Railway researchers
as trainers,
observers and
assessors

Railway students as
pilot users

Train drivers as pilot
users

Signal box operators
(signallers) as pilot
users

e Training includes basic information on train driving tasks, rail
operation aspects (i.e. signals) and train dynamics (i.e.
breaking distance). Remote driving concept and the
performance challenges associated with it is also discussed.
This training programme also provides a general
understanding of key non-technical skills and behaviour for
train driving.
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Pilot Target user Training scheme
AV-1 Drone operators e This training activity aims to give drones’ operators basic
Rome, and pilots knowledge about the SORA methodology (Specific Operations
Italy

Risk Assessment), and how to perform risk assessment
through the use of SAMWISE web platform tested during the

project..
MA-1 Automated e Operators of automated workboats will be trained to better
Faaborg, workboat operators overlook, control and guide automated workboats among
Denmark and pilots other equipped and unequipped boats in a safe and confident
manner. This will be done via information sessions including
videos.

7. Evaluation methods

7.1. Overview of the process

What to be evaluated in each of the Pilot sites during Phase |, Phase Il and Phase Il has its starting point in the
Use Case definition. The KPIs will be defined to mainly support the impact analysis for the identified Use Cases.
In addition, work on AV/behaviour modelling will be done, and for this data is needed either as an input for
the modelling or as a part of the validation of the models. The Pilot evaluations will also provide input to the
HMI developers and to those working on training developments. The evaluation framework consists of a
combination of requests to satisfy all different activities, see Figure 4

Use Cases

Pilot sites

Measurement
tools

Figure 4 The overview of relationships between Use Cases — The Pilot sites and the reason for what data is needed
and the measurement tools to be used.

To be able to analyse and consolidate the results of the Drive2theFuture Pilots, a common framework is
needed for data collection.

Pilots’ results consolidation is performed in A5.8 which has the overall aim to collect, structure and analyse
the Pilot findings towards enhancing user awareness and acceptance for AVs, while investigating the
commonalities and diversities per mode, user cluster and location. To do this, data collected from the sites
and other awareness initiatives, such as questionnaires, log files, interviews, video recordings, etc., will be
analysed, to address the evaluation aims presented in Chapter 2.
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All the above will provide input to WP6 Activities for the impact assessment of the project findings, as well as
to the definition of the Automation User Acceptance creation path roadmap, in A8.6.

7.2. Key performance indicators

Already in the Description of action, the main KPIs were defined covering acceptance for AV users and
operators, safety, security, socio-economic and environment, and traffic efficiency.

The impact assessment framework described in deliverable D6.1 further investigates the mechanisms
underlying the users’ attitudes and acceptance of the project solutions, and the expected effects of the
technologies/tools developed on driving behaviour, safety, environment, traffic efficiency. The project
solutions have been identified and classified in terms of the 12 Use Cases in WP1. The final KPIs related to the
data collection done by Pilots are listed below. KPIs that were added during the work with the impact
assessment framework were not given specific KPI codes.

7.2.1. Impact on market penetration of AV user acceptance

The Pilots will provide data for the assessment of several of the project targets. The identified KPIs related to
the Pilots involve mainly AV user acceptance (KPI 1-4) through measurements of user acceptance, trust and
perceived usability of AVs, see Table 20

Table 20 market penetration of AV user acceptance KPIs

KPI code KPI Unit of measure Measurement tool
KPI'1 User acceptance rating on UAS scale | Index Technology Acceptance
questionnaire
KPI 2 Vehicle operators’ acceptance on UAS | Index Technology Acceptance
scale questionnaire
KPI 3 User acceptance after hands-on | Index Technology Acceptance
experience of AVs questionnaire
KPI 4 Comparative WTH/WTP before/after | Derivation Socio-economic
the Pilots Questionnaire
KP122 User perception of privacy Index Socio-economic
Questionnaire
KPI 23 Improved User Experience of HMIs in
Pilots after Phase Il (user experience Index User Experience
refers to a persuasive, affective, Questionnaire
trusted and personalized HMI)
Direct observation (use
of wearables during AV
KPI 24 Comfort and stress levels of users Index ma'noeuvres,‘ mcI}Jdes
mainly bio signal
capturing and camera
sensors)
Socio-economic
Feeling of safety Index Questionnaire
Trust Index Trust scale
System Usability Scale
Usability Index (SUS)
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7.2.2.

Simulations and simulator tests performed within WP5 will provide input to KPIs related to safety and security
in mixed traffic flows (KPI 5-8) through measurements of TTC and other safety critical indicators, see Table 21

Impact on transportation safety and security

Table 21 Transportation safety and security KPls

KPl code  KPI Unit of measure Measurement tool
KPI 5 Rate of accidents caused by human errors | nr./100,000km Direct observation
KPI 6 Rate of accidents caused by machine errors | nr./100,000km Direct observation
KPI'7 Number of single-vehicle & multi-vehicle | nr./year Direct observation
accidents
KPI 8 Number of persons killed, seriously injured, | nr./100 accidents Direct observation
slightly injured per 100 accidents?
KP19 Number of involved vulnerable road users | nr./year Direct observation
(pedestrians, cyclists, elderly, children) in
accidents
KPI 21 User's perception of security levels while | Index Socio-economic
riding the vehicle (without operators on Questionnaire
board)
KPI 37 Frequency of emergency stops nr./100km Direct observation
KPI 38 Frequency of conflicts. Number of traffic | nr./100km Direct observation
conflicts that could lead to an accident,
where TTC between 2 vehicles is less than
e.g. 2 seconds.
Mean speed of the vehicle km/h Direct observation
Standard deviation of vehicle speed Km/h Direct observation
Operator attention in terms of number of
fixations Nr/hour Video
Operator attention in terms of fixation
duration minutes Direct observation
Take over time seconds Direct observation
Mental workload Index user Survey
Number of overtaking events Nr/hour Direct observation

7.2.3.

The Pilots are also expected to provide input to KPIs related to socio-economic impact, especially KPIs related
to users’ opinion and view of AVs in relation to actual performance of AVs, see Table 22

Socio-Economic impact

Table 22 Socio-Economic impact KPIs

KPI code KPI Unit of measure Measurement tool
KPI 10 User opinion/rating of AVs Index Socio-economic
Questionnaire
KP112 Impact on elderly and mobility restricted | Index Socio-economic
people (Overall rating from young, elderly Questionnaire
and mobility restricted people)
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KPl code  KPI Unit of measure Measurement tool

KPI 14 Consumer willingness to have and to pay | Index Socio-economic
for autonomous vehicles Questionnaire

KPI 25 Average passenger-km travelled per day pkm/day Direct observation

KPI 26 Average number of passenger trips per day | trips/day Direct observation

7.2.4. Impact on Environment and Traffic Efficiency

Several Pilots investigate traffic flows/mixed flows and will be able to provide insights into AVs impact on
environment and traffic efficiency, especially regarding efficient flows on congested roads and in areas with
frequent traffic lights, see Table 23

Table 23 Environment and Traffic Efficiency KPIs

KPI code KPI Unit of measure Measurement tool
KPI 16 Number of users per vehicle (AVs+MaaS) | Nr. Users/vehicle Direct observation or
simulation
KPI 18 Greenhouse gas (GHG) emissions (in kt) | kt Direct observation or
within measurement period simulation
KPI 33 Average daily vehicle consumption of | kWh Direct observation
energy

Change in time of the work task gained
due to the ability to remotely operate

more trains. minutes Direct observation
Change in time spent with autonomous
mode minutes Direct observation

7.3. Evaluation tools
The evaluation methods that will be used in the D2F Pilots are the following:

1. User surveys (US), to be completed after each pilot site trials by the main types of users involved in
the pilots. The surveys will focus on experience, usability, user acceptance, trust and socio-economic
guestions and will be performed by using the respective questionnaires.

2. Direct observations (DO) of user behaviour, user performance or system performance through log
files, video recordings or objective measurements that will be collected during each trial in the
Pilots.

3. Events diaries (ED), which will be used to obtain request-by-request data from the driver or operator
during the trial process concerning the events that will take place.

4. User interviews (Ul), such as workshops, focus groups and one-on-one interviews performed at the
pilot sites, which will be analysed qualitatively.

The evaluation methods will differ between pilots and between Phases within each pilot, depending on the
objective of the pilot tests. Specific tools and templates for the evaluations are described below in the
following sections.

7.3.1. User Surveys

The Pilots have in common that they are user-oriented and tools to gather the users’ experiences will be based
on the same principle in order to support the work with consolidation in A5.8. As the objectives, target groups,
transport modalities, and vehicles differ between pilots and Phases, some tools will be tailored for each pilot.
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As the project follows an iterative process, aspects of acceptance, trust, and usability are also relevant in the
evaluation of HMI solutions in Phase Il Pilots. Moreover, tools to measure socio-economic impact, safety and
security, and environment and traffic efficiency impact are needed for the impact assessment.

In general, eight different surveys will be used, see Annex 1-8.

= User Profile Questionnaire (UPQ)
Measures the view on the users’ age, gender, socio-economic status, and experience of AV vehicle
and functions.

= User Experience Questionnaire (UEQ)
Measures user experience whether the system in question meets a particular user’s needs in the
given context but also takes the whole experience into account, including aspects like pleasure and
joy of use. For this the tool by Schrepp, Hinderks, and Thomaschewski (2017) will be used.

= Technology Acceptance Scale (VDL)
Measures users' willingness to use the system in question and the level of appreciation after the use.
Acceptance may be operationalized in terms of perceived improvement in safety or driving
behaviour, reduction of vehicle operation costs, saving in travel time, improvement in driving
comfort, HMI friendliness and persuasion, etc. System performance quality influences the
acceptance as well. For this the Technology Acceptance Questionnaire by Van Der Laan, Heino, and
De Waard (1997) will be used.

=  System Usability Scale (SUS)
Measures the extent to which a product can be used by specified users to achieve specified goals
with effectiveness, efficiency and satisfaction in a specified context of use (ISO/IEC 9241-11: 1998
Guidance on Usability). For this the System Usability Scale (SUS) by Brooke (1996) will be used.

= Trust Scale (SATI)
Measure the users view on if the system is behaving with high reliability, consequence and is easy to
understand. For this the SHAPE Automation Trust Index (SATI) by Dehn (2008) will be used.

= Impact and Socio-Economic questionnaire (ISE)
Measures the users view on future impact and socio economic issues, but also privacy and security
issues. Here willingness to have and willingness to pay is included.

=  HMI questionnaire (HMIQ)
To get a view of HMIs a specific HMI questionnaire will be used.

= Training questionnaire (TRQ)
Measures the experiences and effect of training.

7.3.2. Direct observations

All evaluations require a system that is reliable, valid, with a low error rate and a response time that is
acceptable. These requirements need to be checked in a technical verification before the evaluation starts.
Several direct observations need to be done and might be grouped into the groups of:

Driving/vehicle performance

= Speed (km/h)

= Acceleration/deceleration (m/s?)

= Time to collision (s); The time required for two vehicles to collide if they continue at their present
speed and on the same path

= QOvertaking/lane changing events

= Time to line crossing (s); time until the vehicle drifts out of the lane if not corrected through steering
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= Reaction time (ms); the time the AV needed to perform an action in order to deal with an emergency
situation.

= Time headway (s); the time between two successive vehicles as they pass a point on the roadway,
measured from the same common feature of both vehicles.

=  Vehicle trajectory

= Side distance (m); distance from side objects.

Traffic data that is more related to issues about how the traffic is operated

= Average number of passenger trips per day (trips/day)
= Average passenger-km travelled per day (pkm/day)
= Daily vehicle energy consumption (kWh)

Accidents and incidents

=  Number of crashes caused by
humans

machine

single vehicles

O O O O

multiple vehicles

=  Number of incidents caused by
humans

machine

o O O

single vehicles

o multiple vehicles
= Severity of accidents (number of slight/severe injuries/accidents or fatalities)
=  Number of VRUs involved in accidents

User state and behaviour to objectively assess the behaviour, comfort and stress level of users and bystanders
by collecting their emotional responses and by observing their behaviour. This will for example give insights
to the user’s feelings towards the HMI and their experience with the automated vehicle more generally.
Information is also gathered about other road users’ (e.g., VRU) interactions with AV. The following tools will
be used in Drive2theFuture:

= Wearables tracking the emotional condition (e.g. the Feel wristband from Sentio Solutions) and
classify the emotional responses using machine learning techniques (focus of A3.4).
= Video recordings
o Driver/operator behaviour
o VRU behaviour
= VRU trajectories

7.3.3. Event diaries
Event diaries such as operators’ logs will enable collection of event data in a structured and consistent way.

The event diary entries needed for KPls are:

= Number of crashes/ incidents with AV vehicles

=  Number of users in each vehicle (professional and non-professional)
= Distance covered in AV mode (km)

= Weather conditions
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7.3.4.

User interviews should follow sound qualitative methodology. Interview guides etc. will be developed by the
Pilot sites. The following will be used in Drive2theFuture Pilots:

User interviews

=  Focus groups
=  One-on-one interviews
=  Workshops

7.3.5.

The different evaluation methods are connected to the Pilots in their different Phases, see Table 24 for an
overview.

Consolidation of evaluation tools for Pilots in Phase I, Il and IlI

Table 24 Evaluation methods and variables

Evaluation = Measurement Used in Phase | Pilots Used in Phase Il Used in Phase lll
methods tools
User uUPQ RO1, RO4, RO5, MA1 | RO3-A, RO3-B, RO3-C, | RO2, RO3-A, RO3-B,
surveys RO5, RO7, RO8, RAL, RO3-C, RO4, ROS6,
(US) RA2, MA1, AV1 RO7, RO8, RA1, RA2,
MA1, AV1
UEQ RO4, RO5, MA1 RO3-A, RO3-B, RO3-C, | RO3-A, RO3-B, RO3-C,
RO5, RO7, ROS, RA2, RO4, RO5, RO6, RO7,
MA1, AV1 ROS8, RA2, MA1, AV1
VDL RO1, RO4, RO6, MA1 | RO3-A, RO3-B, RO3-C, | RO2, RO3-A, RO3-B,
RO7, RO8, RA1, RA2, RO3-C, RO4, ROS6,
MA1, AV1 RO7, RO8, RA1, RA2,
MA1
HMIQ RO4 RO3-A, RO7, ROS, RO1, RO3-A, RO3-C,
RA1, RA2, MA1, AV1 RO4, RO7, ROS, RA1,
RA2, MA1, AV1
SuUs RO4, MA1 RO3-A, RO3-B, RO7, RO3-A, RO3-B, RO3-C,
MA1, AV1 RO4, RO7, RO8, MA1,
AVl
SATI RO1, RO4, MA1 RO3-A, RO3-B, RO3-C, | RO2, RO3-A, RO3-B,
RO5, RO7, ROS§, RA1, RO3-C, RO4, ROS,
MA1 RO7, R0O8, RA1, MA1
ISE RO4 RO3-A, RO3-C, RO7, RO2, RO3-A, RO3-C,
RO8, RA1, MA1 RO4, RO6, RO7, ROS,
RA1, MA1
TRQ RO1, RO2, RO3-A,
RO3-B, RO3-C, RO4,
RO6, RO7, RO8, RA1,
RA2, MA1, AV1
Direct Driving/vehicle RO1, RO2, MA1, RO1, RO2, RO3-A, RO1, MA1
observation | performance RO3-B, RO3-C, MA1l
(DO) Traffic data RO1, MA1 RO1, MA1 RO1, MA1
Accident and | RO1 RO1, RO3-C, RO5, RA2 | RO1, RA2
incidents
User state and RO1, RO2, RO4, RO5 | RO1,R02, RO3-A, RO1, RO4, RO5, RO8
behaviour RO3-B, RO3-C, RO8
Event Number of RO1, RO5, RO6, MA1 | RO1, RO5, RA2, MA1 RO1, RO5, RA2, MA1
diaries (ED) | crashes/
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Evaluation = Measurement Used in Phase | Pilots Used in Phase Il Used in Phase lll
methods tools
incidents with AV
vehicles
Number of users | RO5, RO6, MA1l RO5, MA1 RO5, MA1
in each vehicle
Distance covered | RO4, RO6, MA1 RO1, RO3-A, MAl RO1, RO4, MA1
in AV mode
Weather RO6, MA1 MA1 MA1
conditions
User Focus groups RO7 RO4
interviews One-on-one RO1, RO6, AV1 RO5, RA1, AV1 RO1, RA1
interviews
Workshops AV1 RA2 RA2
7.4. Pilot output

The results of each Pilot will be compiled in an internal report (see template in Annex 9). In addition, data
collected in different Phases will be communicated to and utilized by other project activities as described
below.

7.4.1.

7.4.1.1.
wants and UC’s

Phase | output

WP1 - “Driver”, traveller and stakeholder clustering, a priori needs and

Activity A1.3: Acceptance Risk Assessment is dependent on input from Phase | Pilots. The aim is to perform
the assessment of the risk of acceptance of AV technology by their current and future users and related
stakeholders. A relevant template will be composed and distributed to Pilot site leaders in order to report the
risks identified during the Pilot execution and possible means of overcoming them.

7.4.1.2.

The objective of activity A2.3 is to develop a methodology to collect and process data from real world
experiments as well as to create a complete simulation platform for analysing the interactions between
automated vehicles and other road users under normal and abnormal service conditions. A2.3 will cooperate
with Pilots for data collection from virtual experiments (Phase |) addressing the interaction between
automated vehicles and pedestrians. Based on the data analysis, a model will be created describing the
automated vehicle behaviour when coexisting with legacy vehicles and pedestrians. The model will be
integrated into a simulation tool which is a major component of the platform that will be developed in A2.3
and will be further extended within the framework of A2.6.

WP2 - Behavioural modelling of autonomous vehicle "drivers"

A2.4 will develop a conceptual “Driver”/Autonomous driver behaviour model (AV-DBM) and hypotheses to be
tested on a test track. The focus of A2.4 is to provide knowledge regarding how AVs can take control when
safety is jeopardised, especially in emergency situations. A first version of an Autonomous Vehicle Driver
Behaviour Model (AV-DBM) shall be developed and tested in the pilots. Data from Pilots will be gathered and
fed back to and built upon the first AV-DBM which will be tested in Phase I. A revised and extended AV-DBM,
will be tested in Phase .

7.4.1.3. WP3 - HMI issues

The goal of WP3 is to evaluate and optimize the Pilots’ HMIs, with a focus on an improved user experience
and user acceptance for the final demonstrations (Pilot Phase Ill) in the project. In order to capture the state-
of-the-art of the Pilots’ HMlIs and their identified good practices, a template was created to collect information
on the different HMls in a structured way (see Annex 10). The provided information is important to identify
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aspects to be improved and optimized during Pilot Phase Il as well as HMI good practices to be considered for
other transportation modes.

7.4.1.4. A5.2 Simulation model runs

The aim of task A5.3 to execute simulation model runs intending to assess the impacts of automation on
network-wide conditions. Various simulation experiments including interrupted and uninterrupted traffic flow
facilities with a varying penetration rate of highly autonomous vehicles will be developed and executed. For
this, a behavioral model for AVs as well as a scenario generation tool are required.

The behavioral model for AVs is comprised of a set of parameters governing an accepted AV behavior under
different conditions and circumstances. These parameters will be used as input for simulation runs. Similarly,
the scenario generation tool will generate several scenarios for the simulation model, which are consist of
demand, network, and traffic control data.

7.4.2. Phase Il output
7.4.2.1. WP3 - HMI issues

For the HMI development and optimization in A3.2, “Affective and persuasive for AVs”, all Pilots focusing on
HMI development or optimizations should provide their results regarding the HMI evaluation questionnaire
(including the User Experience Questionnaire (UEQ), see Annex 7) to WP3. Furthermore, the results on e.g.
technology acceptance (VDL), system usability score (SUS), user observations and interview results can be a
valuable additional input for WP3. Pilot-specific questions regarding the internal and operator HMIs tested in
the pilots can also be included after coordinating with WP3.

Pilots focusing on the interaction with VRUs and non-automated traffic participants will be in focus in A3.3
“Conspicuity enhancement and interaction with non-autonomous traffic participants” and share their results
with A3.3. The UEQ will be used as an obligatory tool in all Pilots evaluated in A3.3 and A3.2 (if feasible within
the experimental setup). Overall, Phase |l testing should be coordinated with the corresponding activity in
WP3 before conducting the tests, in order to clarify any expected input from WP3 or additional questions to
be considered for HMI evaluation.

The Phase Il output on HMI tests in the pilots provides input to A3.6 “HMI development toolkit”, which
summarizes the optimized HMI elements, testing procedures and tools into a toolkit for HMI development to
let users test, experience and train HMI concepts.

Results required by WP3:

e User Profile Questionnaire (UPQ)

e Data required for A3.2 assessment: HMI evaluation questionnaire (HMIQ) including the UEQ and
depending on the setup, results on Technology Acceptance (VDL), System Usability Score (SUS),
SHAPE Automation Trust Index (SATI)

e Datarequired for A3.3 assessment: objective (i.e. conspicuity matrices, reaction times) and
subjective (User Experience Questionnaire (UEQ)) tools

e Results from interviews and user observation as well as pilot-specific questions on the HMI, e.g. user
rating of specific HMI elements

7.4.2.2. WP4 — “Driver”, user and stakeholder training

The objective of A4.3 is to develop training programmes (curricula, content and integrated tools) for all key
user and stakeholder groups which include bus drivers, truck drivers, hired car/taxi drivers, rail drivers,
signallers and dispatches, automated workboat Pilots and drone operators. A4.3 receives input from the work
carried out by A4.1 and A4.2 and will feed the Piloting activities with concrete AV training programmes. A4.3
will collect existing and relevant AV training programmes per mode from the Pilot sites and will consolidate
them to ensure that the Drive2theFuture Pilots have a clear overview of what they will carry out. The
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identification of existing training schemes will be facilitated collaboratively between IRU, UITP, TUB, VTI,
WEGEMT, DBL and SWM. Novel training tools will be drawn from A4.2 while INF will perform ‘driver’ training
adaptation based upon the sentiment analysis carried out in A2.5 according to the relevant user profile.

7.4.3. Phase lll output

7.4.3.1. A5.8 — Pilots results consolidation

The objective of A5.8 is to analyse the results of the Drive2theFuture Pilots according to the evaluation aims
presented in this deliverable. Another aim is to find synergies with other projects and draw conclusions from
the rest of the WP5 Activities. A5.8 receives and analyses the results from all WP5 Piloting activities. This
activity will collect, structure and analyse the Pilot findings and put together all achieved results into a generic
documentation. Consolidated results will be reported in D5.2. The aim is to make sure that all different types
of users’ views are covered but also to understand the diversity between different transport modes.

7.4.3.2. WP6 — Impact assessment

In WP6, the results from all Pilots will be further explored in A6.5 - Impact assessment based on pilots. This
task will get KPI measurements collected in A6.1 and A5.8 together with the scenarios of autonomous mobility
performed in the pilots, to explore the impacts of the proposed solutions from different stakeholders’
perspectives.

The adopted impact framework is based on nine impact mechanisms proposed by the Trilateral Study
(Innamaa et al., 2018) to systematically cover the different impacts areas addressed by the project.

In particular, during the evaluation phase for each Pilot, both objective data on driver and system
performances and subjective data (drivers’ questionnaires) will be gathered. Both sources of data will be used
to assess the observed changes compared to the situation without the solutions proposed by the project (i.e.,
the 12 project Use Cases). The assessments will be reviewed and finetuned through expert judgement and
comparison with the expected effects based on existing literature. If needed, a translation of the results into
the indicators needed for expressing societal impacts will be addressed and, based on data and tools available,
a scaling up of the effect on a large scale will be undertaken.

Thanks to the results of the MAMCA application and KPI prioritization exercise described in D6.1, the pilots
will be assessed based on the subjective scoring of each stakeholder group.
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8. Pilot preparations

Considering the present document, the teams located at the pilot sites will refine and operationalise the
procedures leading to the pilot tests in all three Phases. The guidelines below are most relevant for Pilots
performing experimental tests or demonstrations with volunteer drivers/operators/passengers participating
as test subjects. For Pilots to be conducted smoothly and without delays, preparations will go beyond what is
described in this deliverable. Apart from the necessary technical equipment, the following aspects will be
considered while preparing the tests and demonstrations, if applicable to the Pilot.

8.1. Ethics

In order to collect information about any local ethical and legal issues of the pilot sites, a questionnaire on
ethical issues was developed in WP10. The responsible investigator at each pilot site has to complete the
“Ethics Controlling Form” presented in Annex 11. This template aims to remind the investigator to take into
account all relevant ethical aspects before planning and later on conducting any evaluation within
Drive2theFuture. This Template will also be useful in the process of seeking local ethical approval for applicable
pilot sites. Each Pilot site is responsible for adhering to local legislative demands for ethical approval for the
tests planned on the local test site. This process should be initiated early as the handling time could be
prolonged. The pilot sites are required to follow the Ethics manual of the Drive2theFuture project (D10.2: H -
Requirement No. 4), which provides detailed information on the procedures that will be implemented for data
collection, storage, protection, retention and destruction and confirmation that they comply with national and
EU legislation. A statement on ethics is included in the internal pilot report for each phase of data collection
(Annex 9).

In addition, the following templates were developed in WP10 to be used in the Pilots

e Informed consent template — User testing (i.e. information/briefing sheet and consent form to be
completed by participants in user tests)

® Photo and video release form template (i.e. information/briefing sheet and consent form to be
completed by participants in focus groups or user tests that agree to photos and/or audio/video
recordings)

8.2. Covid-19 measures

Considering the current Covid-19 pandemic, each pilot is also responsible for taking necessary measures to
ensure minimal risk of spreading the SARS-CoV-2 virus. These could include the use of personal protective
equipment, intensified cleaning of vehicles and facilities, measures to avoid crowding, or modified data
collection procedures depending on the situation at the time of data collection in each phase. The pilots are
responsible for adhering to local Covid-19 restrictions during demonstrations, training, and data collection
activities. Adaptations should be clearly described in the pilot reports from each phase of testing.

8.3. Sample selection and recruitment

For pilots recruiting participants to experimental test runs, selection criteria will be considered such as gender,
age, disabilities, driver/rider experience, ADAS/IVIS experience and attitude towards technology. The sample
selection and recruitment will be done before the Pilot test takes place and will be conducted by the respective
team on site. All people that will be actively participating and/or being affected by the execution of each of
the Pilot, will take part in a thorough recruitment and informed consent procedure, that will be particularly
stringent to ensure no coercion (not even soft or indirect) is exerted. In the Ethics manual of Drive2thefuture,
the Pilot participant recruitment process is described and information to be included in the recruitment
material is listed. The Pilot test/demonstration can be advertised in the media (e.g. website, local newspapers,
email messages), locally (distribution of prospects and information sheets in the facilities), and via direct
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contact of potential participants. Some extra participants should also be recruited in case of drop-out.
Appointments will be scheduled with the participants and, to assure that drivers/operators/passengers do not
forget an appointment, a member of the pilot team will call the driver/operator/passenger a day before
reminding him/her about the scheduled session’s time.

8.4. Information sheets, consent forms and questionnaires

The informed consent procedure is described in detail in the Ethics manual of Drive2thefuture. Each Pilot site
will edit the required templates of the informed consent/assent forms and information sheets and will define
the procedures regarding the collection, storage, and protection of personal data, in compliance with the
European and national legislation. The Pilot sites are responsible for translating all the material that need to
be read or filled out by participants if the participants do not have enough English skills. Consent forms need
to be signed before the Pilot test starts and should follow the requirements specified in the Ethics manual of
Drive2thefuture. Questionnaires and scales are web based, which will ease storing information and reduce
the amount of work prior to data analysis. Participants can complete the questionnaires on a tablet/ computer
at the pilot site or be provided with a URL/QR-code and complete the questionnaire on their own device.

8.5. Technical protocol and schedule

The technical protocol consists of a check-list to ensure that all equipment is in place and working. This will be
done for each Use Case testing. It facilitates reviewing that all vehicle systems are working as intended, that
the vehicles have enough fuel/energy and that all other potential interruptions have been removed. Before
starting the test/demonstration session, members of the staff should go through this protocol. A schedule of
the pilot should be attached to the protocol. This information sheet contains a list of all participants with a
time plan for each session and, in case participants have to visit the Pilot facilities more than once.

8.6. Experimenter guide and instructions

This is a detailed protocol showing, step by step, which actions the experimenter should take to run the Pilot
test/demonstration, which materials are needed, where he/she should take the participant. It includes
everything that must be said to the participant. Certain information, like goals of the Pilot, test procedure and
system description, must be read (verbally) in order to assure that all participants receive the same
instructions.

8.7. Pre-run and dataset verification

A pre-run must be prepared and conducted prior to the visit of the first participant. The pre-run subject can
be a member of the working group that is not directly involved in the preparation of the Pilot. This will assure
a higher independency of the feedback given regarding failures and improvements. The pre-run should be
conducted exactly as if it was a session with a real participant (information sheets, technical protocol,
experimenter guide and instructions should be used). This serves to verify if all equipment is working properly
and if the procedure is efficient. During the pre-run, data must be recorded as this allows to confirm if the
output dataset can be used to perform the planned analysis. In case the Pilot is composed of several sessions
with distinct characteristics, it is suggested to perform one pre-run per session, or at least go through the parts
that are specific to each session.
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9. Pilot testing

In this section a more detailed description is given for the testing performed by the pilot sites in all three
Phases. For a full description what tool to use per site, see Annex 12.

9.1.RO1

In Oslo a level 3/4 self-driving Navya bus drives at the Akershusstranda area, driving from Oslo town hall (city
center) to Vippetangen. The route comprises a 1.3-kilometre stretch of road from the city center along the
water with mixed traffic, including cyclists, pedestrians, regular buses and manually driven cars (Figure 5). The
maximum driving speed is set at 18 km/h. From 2020 the bus started to drive on a new route from and to
Ormgya (also in Oslo). This is also a route with mixed traffic, and with a length of 1.4 kilometres. In the
Drive2TheFuture project, the focus will be on how cyclists deal with the self-driving buses, which safety critical
situations can be identified, and how these can be resolved e.g. by means of training. The bus service, operated
by Ruter, was in operation from May 2019 until end of December 2020 and was implemented as routes with
a regular service in the current PT network.

Study subjects are the cyclists and, where relevant car drivers, interacting with the buses. It is expected that
at least 100 safety-relevant and/or safety critical incidents involving cyclists will be observed.
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Figure 5: The Akerhusstranda route in Oslo
Miovison Scout cameras are installed at five sites along the route (see Figure 5). Recordings made in the period
May — September 2019 will be analysed and all safety relevant and/or safety critical incidents with cyclists will
be selected for further in-depth analysis. In addition, a survey is conducted among (about) 400 cyclists at the
bus route.

From the videos recorded at the 5 sites the safety relevant/critical situations will be identified and then
categorized into groups, e.g. differentiating between various levels of ‘riskiness’ and involving different
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scenarios such as cyclists overtaking the self-driving bus, harsh braking of the bus when a bicycle is riding just
behind it, etc. In addition, the survey data from the cyclists will be used to understand which incidents are
experienced as particularly unsafe. The results will form input to the classification of incidents and serve as
background for the training/instruction that will be developed, which will be tested on the new Ormgya route.
Video recordings will be conducted at locations where safety relevant situations are likely to happen, and all
interactions between cyclists (and where relevant also other road users) and the AV shuttle bus will be
analysed to improve the HMI/training combination based on these results. The outcomes of the study will be
identification of safety critical and other safety relevant scenarios and which of those could be mitigated or
improved by a HMI/training combination directed at cyclists and other road users interacting with the shuttle.
The results from the literature review conducted in A2.4 (Behavioural models) will be used to guide the
classification and to derive hypotheses from for the type and content of the HMI/training combination that
could be most promising to mitigate the safety critical situations observed.

Objectives
The objective of the work is as follows:

* Phase |l is to investigate how other road users interact with a self-driving bus and to identify any
safety critical situations and scenarios along the route.

= Phase Il is to develop an HMI/training combination directed at cyclists and other road users by
analysing interactions between these road users and AV shuttles.

= Phase lll is to evaluate the HMI/training combination developed in Phase Il.

9.2. RO2

The Test Area in Karlsruhe includes tracks of all relevant road types from mixed vehicle, bicycle, and pedestrian
traffic in urban areas, to intra-urban 30 km/h and 50 km/h zones, municipal car parks, residential areas, and
state roads and federal highways, up to motorway sections. In Drive2theFuture tests, 2 Level-3 Cars (with
varying control modes and interaction strategies) will be used in order to interact with pedestrians with
different kinds of automated vehicle behaviours: human-controlled vehicle vs. automated vehicle (AV)
behaviour, Figure 6.

Figure 6: Test Area Autonomous Driving Baden-Wuerttemberg, Karlsruhe, GER
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Moreover, a digitalized Pilot site ("digital twin") of the test area will be used and enhanced providing
immersion via Virtual and Augmented Reality for car passengers and pedestrians, see Figure 7. The digital twin
is based on open source software (OSS) and provides the road network and static environment from the Test
Area. Agent-based vehicle and pedestrian models will be used to create dynamic behaviour in the digital test
area and sensor and communication models simulate the digital infrastructure, see Figure 8. Therefore, the
digital infrastructure provides the same output as the processing units of the real-world Test Area.

Figure 8: Example of Augmented Reality in the test area

For the realization of the Drive2theFuture Pilot, multiple car drivers, an automated driving function (HAD) as
well as multiple pedestrians will participate in the digital twin and on the real test area as Pilot participants.
Traffic participants (both VRUs (pedestrians as well as bicycles) and vehicles/drivers) in defined traffic
scenarios are observed and analysed for their behaviour as well as their interactions. Infrastructure sensors
(static cameras located at intersections, mobile sensor posts consisting of lidar sensors and cameras) will be
used to detect and track individual traffic participants over time and save and store trajectory data. FZI will
examine the interaction of automated vs. non-automated cars towards VRUs with focus on 2 research
questions:
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= Canan AV’s behaviour be adapted according to observed, abstracted behaviours so that the new AV
behaviour is accepted by VRU’s in simulation and reality?

= Does VR-based training increase pedestrians’ acceptance and confidence towards an automated
vehicle?

Based on recorded trajectory data, models will be created to predict future behaviour and interactions of
traffic participants. The goal for the derived interaction models will be to incorporate them directly into the
AV’s control system to increase a VRU’s acceptance towards the AV’s behaviour. The new behaviour will then
be used for training and evaluation purposes in the VR-supported digital twin of the and real test area in
Phases Il and lll, where trainees immerse as pedestrians and interact with an automated vehicle in a safe
environment.

Objectives
The objective of the work is as follows:

= Phase | is the setup of defined traffic scenarios and infrastructure, the improvement of the digital
twin and the build-up of analysis tools for spatio-temporal behaviour analysis and ML-based
modelling. In addition, it includes a first acquisition of ground truth data on interactions between
pedestrians, automated & non-automated vehicles in the test area and its virtual twin. In Phase |,
the interaction between approximately 10 pedestrians and drivers are investigated in the previously
defined traffic scenarios are observed and analysed for their behaviour as well as their interactions.

= Phase Il is to create and apply the initial behaviour model in order to generate non-automated
vehicle behaviour for automated vehicles. Initial tests will be performed with immersed and real
pedestrians. At the end of Phase Il, also a refinement of the model is planned according to more
available training data and insights from the tests. Trajectories of about 1000 vehicles and
pedestrians will be used from the digital twin and the real test area. Interaction models will be
derived and incorporated directly in the AV’s control system.

= Phase lll is the demonstration of the developed interaction model. In addition, it includes the
creation of an evidence of gained acceptance of pedestrians by both increased plausibility of AV
behaviour and by training the pedestrian in the AR/VR environment. In Phase lll, multiple
pedestrians (experts, i.e. developers/researchers involved in autonomous driving and non-experts,
i.e. people not related to autonomous driving) are trained in the developed AR/VR environment.

9.3. RO3-A

In RO3-A, thirty participants will ride in a wizard of Oz vehicle simulating a level 4 automated vehicle. The main
aim is to test and evaluate a training program for AV drivers. Training protocols will be compared between
subjects and Use Cases will be evaluated with a within-subjects design. The experimental vehicle is a Wizard
of Oz based on a Renault Zoe instrumented with accelerator and brake pedals, and a hidden joystick on the
right-hand side (passenger side) (Figure 9). An expert driver sitting on the right-hand side controls the vehicle
with the joystick in order to simulate level 4 automated driving. The control commands on the driver’s side
(i.e. participant’s) are operational and could override those of the expert driver. The vehicle is equipped with
an HMI, cameras, and some additional sensors, such as detection of hands on the steering wheel.
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Figure 9: Wizard of Oz vehicle (inside view)

Objectives
The objective of the work is as follows:

= Phase Il aim is to test and evaluate a training program for the driver of a level 4 automated vehicle
(wizard of OZ vehicle). An initial version of the training program is built as part of a national project
(AutoConduct) coordinated by VED. The goal is to modify this initial training according to the
objectives of Drive to the Future, with transfer of experience from other domains of automation
addressed in the project. Thirty drivers will be tested in Phase Il experiment.

= Phase lll testing is a Demonstration of best selected solutions in 100 users through a training toolkit,

for awareness and acceptance raising.

RO3-A will take place on public road as VED has obtained an authorization for driving on public roads with a
WOZ for experimental purposes. The experimental route will be defined in the urban and peri-urban
surroundings of VEDECOM (Figure 10). More precisely, drivers will experience both plain driving and
interaction moments, that is, negotiating roundabouts and intersections, pedestrian crossings or bicycle paths,
depending on how the natural driving conditions take place.
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Figure 10. Experimental area around VEDECOM (23 Allée des Marronniers)

9.4. RO3-B

In this Pilot performed by IFSTTAR/SATIE, tests will be done using an AV on SAE level 3 & 4 on the Satory test
track. The test track is composed of three tracks of different road designs, with a total distance of 14 km (Figure
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11). Satory test track is equipped with a connectivity network, road infrastructure sensors, and other
equipment required for various test. New equipment can be installed depending on the needs and objectives
of tests.

Figure 11: Satory test track

The electric vehicle testbed is equipped with a CAN-bus based distributed control system able to execute a
predefined trajectory scenario. Proprioceptive and exteroceptive data are acquired and time-related to drivers
monitoring information. This perception design (i.e. on-board sensors) is intended provide enough data
evidence for analysing driver’s behaviour face to AV obstacle avoidance functions such a situation awareness.
The expected scenario consists of an AV at level 4 moving on the track with a distracted driver. Suddenly, an
obstacle (i.e. dummy static object on the vehicle trajectory) arise in front of the vehicle and the AV operates
an emergency avoidance manoeuvre.

Objectives
The objective of the work is as follows:

= |n Phase ll, an AV obstacle avoidance scenario will be developed and implemented. This phase will
be supported by revised assumptions and hypotheses stated in this study. Pilot objectives are
subject to be moderated by local ethical regulations.

= Phase lll testing is a Demonstration of best selected solutions in 100 users through a training toolkit,
for awareness and acceptance raising.

9.5. RO3-C

This Pilot will use a Powered Two Wheeled (PTW) vehicle simulator. 20 participants will participate in the
experiment. The main objective of the experiment is to study the impact of a specific marking of the
Autonomous Vehicles (AV) on the behaviour of PTW riders for filtering situations. The visual marking will allow
PTW riders to identify AV vehicles among the others in car queues. The research question consists in
understanding the impact of the “visual” appearance of the AV vehicle on the risk taking of PTW riders, this in
comparison with a baseline situation consisting in a traffic flow without any AV.

Figure 12: PTW simulator

March 2021 52




D5.4: 2" Revision of D5.1 Pilot Plans

Objectives
The objective of the work is as follows:

= In Phase Il the main objective of the experiment is to study the impact of a specific visual
signature of AVs. In this pilot, the visual signature aims to visually broadcast the automation
level of the AV to other (non-equipped with e-communication systems) road users. For the pilot,
the AV automation level will be “full”, and the other road users will be PTW riders that practice
filtering manoeuvres along moving cars queues (that forbidden practice, common in France, is
currently under experiment in 5 large cities toward a possible change of the legislation).

During the experiment, the riders will face several car platoons in stop-and-go situations. The
platoons will consist in 1) Human driven vehicles, 2) AVs in full automation mode with no specific
signatures, and 3) AVs in full automation mode with a specific signature (yellow color of the car).

Due to the full automation mode, the AVs will follow quite precisely the center of their lanes.
Due to inattention, the Human driven vehicles will oscillate along the center of their lanes. In
addition, social behaviours will be simulated: acceptation of the PTW filtering behaviour and
collaborative behaviour consisting in “opening the door” (i.e. act to help the PTW’s rider to filter
by squeezing right / left), or non-acceptation of the PTW filtering behaviour and non-
collaborative behaviour consisting in “closing the door” (i.e. act to block the PTW’s rider by
closing the space between car queues).

The experiment will provide information on the impact of a specific visual signature of AVs on
the behaviour of PTWSs' riders: practiced speed during filtering in the various scenarios and
reasons of the riders’ speed choices.

= Phase lll testing is a Demonstration of best selected solutions in 100 users through a training
toolkit, for awareness and acceptance raising.

9.6. RO4

The tests in Phase | take place in the town of Pruszkdw (near Warsaw), while the tests in Phase Il will take
place on a new express road, already finished but not yet in use, most probably on S61 near the town of tomza.

In Phase |, 10 drivers and 10 passengers will be recruited. The drivers and the passengers must be of different
age, gender, ICT literacy, socioeconomic background, driving experience and need to use a car of a different
age.

Experimental setups using the automation functions in the city area and on the road will be developed and
tested (self-parking, cruise control, lane assist, overtaking support, driving in a traffic jam). At least three cars
with different levels of automation (level 2, 3 and 4) will be used — if available. External (road context) and
internal (in-vehicle) video cameras will record the situations in which the automation functions will be used.

The driver will test different HMI options and his/her behaviour will be recorded by internal and external
cameras. Also, the passenger behaviour will be recorded by the cameras. Study subjects will be asked to fill in
guestionnaires before and after being exposed to the automation functions. Focus groups divided in clusters
will be organized after the test drive, among others, to discuss training needs of the users. Relevant themes
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will be knowledge and skills of drivers with regards to HMI, perception of data privacy, safety and security,
liability as well as acceptance of automation.

Objectives
The objective of the work is as follows:

* Phase | aims to investigate the awareness and acceptance of automated cars (level 2, 3 & 4) as well
as associated with it training needs in a country with a very high average age of a car. More
specifically, awareness and perception of automated vehicles in urban/rural contexts by drivers will
be assessed (in terms of physical presence and main concerns, e.g. data privacy, safety and security,
liability), along with the acceptance of automation and behaviour/reaction /skills of drivers with
regards to HMI. Identification of pros and cons, selection of good practices and suggestions for
improvement.

* Phase lll will be equal to Phase | except that it will demonstrate the impact of training on the
acceptance of the automated functions — 10 drivers and 20 passengers will receive the training vs
equal number of non-trained ones.

9.7. RO5

This will take place on a 2.2 km long track in the Northeast of Vienna, Austria operated with two Navya shuttle
busses with a capacity of up to 11 passengers, see Figure 134. Each shuttle will always contain an operator to
oversee its operations and intervene in case of operational or security issues. The operators will keep logs in
order to facilitate research questions regarding the influence of weather, the number of situations the vehicle
could not handle on its own, and many other. The project started July 2017, shuttles are on the road since
early June 2019, and will continue at least until July 2020, with a total budget of roughly 1.5m €. The bus is
equipped with 8 LIDAR sensors (2 of which are 3D-LIDAR) as well as GNSS, Odometer and an acceleration
sensor. Furthermore, it has cameras installed, but those are currently not influencing operational algorithms,
and serve only for additional experimental purposes.

Figure 13: Test Area in the Northeast of Vienna, Austria

Around 600 passengers per month are expected at this stage. The number of passengers is being counted
every day, and developments and shifts in passenger numbers will be analysed. Passengers will be asked to
answer a survey about their experience with the shuttle and around 500 responses are expected in Phase I.
Other stakeholders such as the local population will be asked in questionnaires about their impressions and
possible implications of the project. Information will also be drawn from operators’ logs that contain
information on reliance, energy consumption of the shuttle, operation time, incidents, incident management,
weather conditions and more.
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Objectives
The objective of the work is as follows:

= In Phase |, the focus will be on assessing experience of 200 users with existing HMI options and
operation experience for identification of pros and cons and selection of good practices. The Pilot
seeks to establish an understanding of the current state of the art in automated driving,
investigating its potential applications and the effort required in order to integrate it within the
operational framework of Wiener Linien.

= |n Phase Il, an experiment will be conducted to investigate new forms of awareness and intent
communication based on advanced automated classification of other road users.

= Phase lll will consist of a further observation of the bus, where reactions of the participants and the
local population will be analysed.

Training aspects

The RO-5 pilot at seestadt, Vienna was operated by five selected operators recruited out of vehicle
technicians and operational services. Training of these operators was laid out by the constructor of the
shuttle itself NAVYA and was conducted during a three day / 21-hour period.

For training purposes, a closed range at bus depot Leopoldau was used in this period where all aspects of the
pilot were trained in the most possible detailed way. After that one-week training-phase the main road
activity was started. In the beginning also to operators were present in-vehicle, this was planned as an
additional learning and security phase as it provided an instant feedback solution between operators and
was not enclosed in official NAVYA-training purposes.

During the operator of the Pilot RO-5, operator training took place containing the following steps:
Short introduction of vehicle and components
Starting and stopping procedures including configuration steps
Driving and operational processes
Safety information towards public information of passengers
- Trouble shooting and supervision targets (event management and daily operations)
Validation and certification

After this initial process the operational phase was conducted in the beginning with two operators on board
of the shuttle, the main reason behind was to get initial feedback and deepening the learned approaches on
vehicle operation. For information processing of passengers flyers and easy capable stickers with
fundamental information on the shuttle itself and its functions were presented at stops and in-vehicle.

As the training was mainly focused on operator training, the onboard HMI was not altered during training
phases and during final operations on-road.
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Traffic Safety Evaluation

The Mobility Observation Box (MOB) makes it possible to measure the safety of transport infrastructures
according to objective criteria and thus make them comparable. Once data collection is done, machine
learning algorithms automatically recognize different groups of road users (pedestrians, cyclists, cars, trucks,
e-scooters, etc.), detects them, evaluates their traffic behaviour using surrogate safety measures and
provides a basis for targeted mitigation measures. Conflict situations can be observed and evaluated
objectively and for a desired period-of-time. The battery-operated system allows a quick and uncomplicated
installation and deinstallation of the box, not requiring supplemental power source. Due to its small size, a
registration of all traffic participants can be realized without distraction or influence.

The collected video data is the basis of the risk-based evaluation procedure, using machine learning
algorithms and artificial intelligence. Using a unique video-based surrogate safety technology, the
displacements of all road users within a traffic scene can be monitored to a high degree of precision, in a
repeatable and unobtrusive way. Each road user is detected, classified, and tracked.

This data is then used to assess and provide metrics on road safety (such as near-collision and over-speeding
incidents), as well as traffic flow conditions (such as volumes and speeds). A better understanding of these
collision precursors helps practitioners improve infrastructure without relying solely on historical collision
data.

The aim of the survey with the MOB is to provide objective and comparable evaluations of the effects of
various infrastructural and traffic engineering measures on the risk of collisions and injuries.

The MOB is also used network-wide in the planning or retrofitting of traffic infrastructures to determine
cost-effective recommendations for specific traffic safety measures.

Traffic safety evaluation results:

Objective evaluation of traffic safety, including calculating traffic volumes for all different road users,
identifying near-miss interactions and their safety indicators, generating heatmaps, illustrating speed
data, traffic directions and possible high-risk sites

Evaluation of infrastructural measures

Carrying out specific investigations of individual forms of mobility (e.g. pedestrians, cyclists or e-
scooters)

Diagnosing the specific road user movements contributing to the most severe interactions at each
site

Selecting appropriate countermeasures by linking observed challenges to treatments available in
various sources of Crash Modification Factors

Evaluating the effectiveness of treatments using comparative studies spanning over multiple time
periods and/or multiple sites
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COVID-19 measures

With the outbreak of the COVID-19 pandemic, additional measures were introduced to provide maximum
protection for both operator and passengers. On the one hand a physical protection to separate passengers
from the operator was installed inside the shuttles and the pandemic protocol with masks and reduced
maximum passengers was executed. During a short time period in April and May, the shuttle operations were
halted due to installation reasons.

9.8. RO6

This Pilot takes place in Brussels and Gent. In Brussels, the shuttle would connect both the hospital parking lot
as well as the public transport stop to the entrance of the hospital. Before moving to the public trajectory, the
shuttle was tested with passengers on the private domain of the hospital campus. This part was successfully
concluded in October 2019. The part on the public road started in February 2020. However, this part was
interrupted due to the COVID-19 outbreak and activities will not restart.

The shuttle was driving in a mixed traffic environment with other cars, cyclists, and pedestrians Figure 14. The
shuttle service runs on weekdays between 11 a.m. and 4 p.m, a level 4 automated shuttle from Easy Mile was
F .5

g

A

» -~

used.

Figure 14: Test Area in Brussels

In Gent, the autonomous shuttle service replaces the current non-autonomous shuttle service on a trajectory
of 600 meters. The drivers of the current service are trained to become the shuttle safety operators. Currently,
the non-autonomous shuttle service transports about 300 passengers per day.

On both trajectories, a survey has been or will be distributed to the shuttle passengers as well as other road
users. Furthermore, interviews will be conducted with the safety operators of the vehicles on the Gent site.

No HMI concepts or training schemes will be used in this pilot.
Objectives
The objective of the work is as follows:

= |n Phase | an investigation was done about how users accept and interact with the autonomous
shuttle.

= In Phase Il an investigation will be conducted as to how users accept, experience and interact with
the autonomous shuttle. Furthermore, the suggested optimized solutions of the training tools
emerging from WP4 will be evaluated through interviews.

9.9. RO7

The focus in this Pilot is on TMC operators, in preparing them to face the evolution of the TMC towards
autonomous vehicles, and specifically on training schemes on C-ITS and automation-related functions. At least
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5 TMC operators will be involved and one C-ITS application (Traffic Light Assistant, TLA) will be operating in
the city of Rome and used in the project for the practical part of the training process.

Swarco Mizar has developed a product to forecast traffic light switches (Figure 15). In vehicle applications can
request such information, more and more along with the increase of the automation level. At TMC side, this
type of service represents a first step towards road automation, as static information (i.e. intersection
topologies) and dynamic information (i.e. traffic signal Phases) are being digitalized and shared real-time with
the vehicles. The current signal state represents if light is green or not, meaning that crossing is allowed or

should stop and wait. The prediction contains a list of the next three or four probable green on and off
switching times.

Basically, the service enables the delivery of the TLA application with its two features: Green Light Optimal
Speed Advisory (GLOSA) and a Time To Green (TTG) services for the connected vehicles. The prediction
algorithm that runs within the service is based on a “statistical forecasting” method. The basic structure for
the forecast is the pattern of the conditional probabilities of the time to next signal group switching. The
conditioning element is the intersection status, which is qualified by a list of significant data (such as type of
signal plan, time-of-day, time from last switch, signal group active on last switch, time from the start of current
cycle, current and previous detectors activations).

(1) Mobile Communication - UMTS/LTE
Other UTC systems l (2) ETSIITS G5 - IEEE 802.11p

‘\\\ OEM =

Traffic Control Center

utopia
Urban Traffic Controller

—

2) CAR’s OBU
S

Figure 15: TLA Architecture

The Pilot site will involve road infrastructure (roadside and TMC side) for 5 centralized intersections located in
Via Appia, Rome (Figure 16). For in-vehicle information an Android APP will be used, implementing the TLA

application as described below. For the service and performance monitoring a real-time Dashboard will be
used (Figure 16).
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Figure 16. Intersections involved in the Drive2TheFuture pilot and Real-time Dashboard for TLA
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Objectives
The objective of the work is as follows:

= |n Phase Il the objectives are to investigate:

o Connection road infrastructure (traffic lights) with vehicles through the deployment of the TLA
APP. Connected Driving (C-ITS and V2X) allows vehicles to communicate with each other (V2V,
vehicle-to-vehicle) and with the infrastructure (V2I, vehicle-to-infrastructure), to increase driver
awareness about the road environment through the means of innovative services related to
specific situations including dangers on the road, unexpected manoeuvres or traffic lights status.
Deployment of the service Dashboard for real-time monitoring of the service
Configuration and deployment of the TLA APP for in-vehicle use on after-market devices
Extension of the TMC concept to further levels and evaluation of possible evolutions/ extensions
of the Rome TMC

o Assessment of the acceptance & operation capacity of the TMC operators towards autonomous
vehicle & mixed flows, involving 5 operators

o Assessment of the acceptance of alternative autonomous bus operation in relation to TMC
operations, involving 5 operators

Participants will be 5 TMC operators selected based on specific criteria; users from all transportation
modes, alignment with EU policy and relevant initiatives, significant impact on connected
automation, the ability to generalize on the results (applicable in other scenarios and environments).
The test for TMC operators will be implemented in the laboratory and evaluated from a qualitative
point of view, through an iterative process. The training process will be developed through a first
Phase of training (n° 8 hours lesson), a second Phase of assessment of the level of acceptance on the
topics covered (questionnaires). Focus groups will be held with operators in order to assess the
acceptance & operation capacity of the Traffic Management operators towards autonomous vehicle
& mixed flows, before and after TMC operators training and for alternative autonomous bus
operation principles

= Phase Il testing objective is to demonstrate the final chosen operation principles and perform
training activities to TMC operators, through both laboratory activities and real-life operations, using
also the relevant training schemes from WP4. 5 TMC operators and 5 drivers will participate,
selected based on specific criteria as described above. As stated in Phase Il, the Pilot site is
leveraging from the current infrastructure based on OMNIA and UTOPIA SWARCO systemes, in charge
of the creation and exchange of the cooperative messages of all services. The back office of the city
(traffic control center in Rome) and is working closely with OMNIA, that is supporting, through the C-
ITS backend, all the communication process. The training process will be developed through the
third and last Phase involves the real-life operation of the system on the field and the monitoring of
the operating Phase with respective data collection to support the qualitative evaluation
(questionnaires). Along with the qualitative evaluation also a quantitative evaluation will be
performed through the service monitoring tools.

9.10. RO8

In Link6ping, Sweden VTI co-simulation using two VR-based setups for pedestrian simulation and bus driving
will be used. The proprietary VR simulation software enables full control for any type of study setup, with
logging of all aspects of human behaviour under realistic but replicable conditions.
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Figure 17. VR co-simulation setup.

A co-simulation setup will be used to investigate vehicle-passenger and driver-vehicle interaction at bus transit
points (transition level 2 > 4), based on results from the ADAS&ME project on interaction and hand-over
optimization & acceptance, and on results from the BRAVE project regarding passenger-vehicle
communication, using a vehicle-external HMI (Figure 18). The scenario will be a bus transit point with
surrounding traffic, including other motor vehicles and pedestrians. Qualitative evaluation using surveys and
interviews will be applied.

A driving scenario will cover city bus driving including driving between bus stops, and in the immediate
surroundings of the bus stops, where interaction with passengers is modelled through co-simulation. Three
alternative HMI options will be developed, deployed and evaluated at a bus stop. The participants in the VR
simulation will evaluate the scenarios either as a bus driver or from the viewpoint of a passenger waiting at
the bus stop for the bus to arrive and pick him or her up. In order to avoid bias due to learning effect, the two
conditions will be balanced across the sample. In phase Ill, a demonstration scenario will be developed around
the HMI concepts tested in phase Il.

The main equipment used will be two VR/AR simulation toolkits, providing a bus driver and passenger view,
respectively to simulate Level 3 and level 4 functions in bus/truck.

Objectives
The objective of the work is as follows:

* InPhase Il testing the objective is to develop and evaluate a co-simulation platform where
automated shuttles/and buses can interact with vulnerable road users in a safe way. One specific
aim is to demonstrate and test alternative internal and vehicle-external HMI options for the vehicle-
passenger and driver-vehicle interaction at bus transit points in simulated environments. Five
professional bus drivers will participate in bus simulator trials and 15 volunteers from the general
public will participate as passengers using a VR setup.

* In Phase lll, demonstration of selected and possibly optimized HMI (after evaluation in Phase Il) and
training of VRUs will take place. The assessment will focus on evaluation of training schemes by
investigating user opinions and user behaviour through the use of questionnaires and wearables
(eye-tracking) and user behavior at bus stop. 20 participants recruited from the general public will

act as passengers.

In Phase Il the three different HMI concepts incorporate different solutions for communicating with the
driver and with the VRUs (Figure 18). System A includes light strips on the steering wheel and windshield to
communicate the status, i.e., if automation was activated or not, to the driver and passengers. The lights in
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the windshield are visible outside the bus. System B only has lights on the steering wheel that are not visible
to the passengers. System C has the same light strips as system A but also includes a sound that can be heard
outside the bus. Thus, system A and C are the same from the bus drivers’ perspective.

Figure 18. The three different HMI concepts, A, B and C.

The training is a video-based training session developed using the VR-scenarios of phase Il. It focuses on
informing about the purpose and benefits of automated docking, how the status of automation is
communicated to passengers and other road users, and how to behave in a safe way around the bus.

In Phase lll, the optimised HMI will be used and the effect of training will be evaluated.

9.11. RA1l

The rail simulator developed by VTI, Sweden can be built as a complex solution with a cabin as well as desktop
or laptop installation, depending on the planned usage. Three simulated Swedish rail tracks are available:
Malmo—Peberholm (ATC), Harnésand—Vasteras (ERTMS) and Falkdping—Jonkodping—Forserum (ATC). Along the
simulated tracks signalling, signs and stations are modelled to correspond with reality. There is also a Train
manager representing the view of the train dispatcher including functions to manage signals and design
lessons.  Several types of passenger & freight trains, with proper vehicle dynamics modelling, corresponding
to Level 3+ can  be simulated (Figure 19).
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Figure 19. Rail simulator

Videos will be recorded in the simulator environment with a train driver who “thinks out loud” to facilitate the
understanding of his actions. The scenarios will be designed in collaboration with train drivers and train
dispatchers. There will also be discussion questions related to each video. This exercise is preferably carried
out in groups of two or three people, as it enables the discussion. Participants should read the specific
questions before the start and discuss the issues together after the video.

Objectives

The overall objective is to develop and evaluate a tool comprising pedagogical video clips to be used for
training and education of train drivers and train dispatchers (signalmen- UK). This tool aims to give an insight
into, and increased understanding of, the train driver's reality based on some different scenarios. Exercises
will give the students and trainees possibility to understand how the train traffic and safety management
issues will be tackled in a nearly real operational environment using simulation tools. The specific aim of Phase
II'is to test the tool and collect user experiences from both user groups.

Phase Il will include demonstration and implementation of the final collaborative training tool for traffic
management and train drivers. The training tool will be demonstrated to train driver educators, train
operators and train dispatchers. The final training program will be delivered to train driver educators, train
operators and train dispatcher educators, following the training schemes from WP4.

9.12. RA2

The Pilot in Berlin, Germany, aims to examine the concept of remote driving for the recovery of an automated
train in cases of disruption. Train operation in a high level of automation (GoA 3/4) will be remotely controlled
from an operation center. The objective is to test alternative HMIs and simplistic solutions to optimize existing
practice through an iterative process.

A rail simulator in the EBUEf (Railway Operations Laboratory) will be used for the pilot tests. . In case of a
disruption and without any railway employees on-board, the train has to be manually controlled from the
Operations centre. The trial participants will have to drive the train from the place of disruption to a pre-
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determined location. A driver-desk with haptic elements, real-time front-view of the track ahead as well as
other necessary information such as speed and route map will be provided. The train ride will be simulated
using an in-house developed software. Two different controller hardware are tested in the phase-2 of the pilot
experiments (RailDriver Desktop controller and a Joystick-button controller). Additionally, different
software/hardware combinations could be considered for the HMI optimization. The objective of the iterative
user testing is to evaluate alternative HMls in terms of user experience and feedback in order to optimize the
initial concept. Train drivers, signal box operators and railway operations students will participate in the pilot
tests.

In Phase lll, the focus will be on the different user groups involved in the experiments (students, train drivers
and signallers) and the training activities aimed to improve the acceptance and the performance of the remote
operation. Train drivers, signal box operators and railway operations students will participate in the pilot tests.

In Phase lll, the focus will be on the different user groups involved in the operation and the required training
activities. Today commonly the signal box operators (or dispatchers/signallers) work in the Operations Center
with special skills in setting routes and related operating procedures for external control of the railway system
but without a deeper knowledge of driving a train. With the GoA 3/4 there could be a new job profile with a
mixture of signal box operator and train driver. During the automated operation, the new job profile will be
more like the traditional signal box operator. In case of a disruption it will be more like a train driver’s job. The
rail simulator with the HMI that is optimized through the iterative process will be used in the Phase Il
experiments. Additionally, training on the basics of railway operation, the concept of remote driving, and the
non-technical skills and behaviors will be conducted. The impact of training on the user acceptance and
performance will be assessed.

Figure 20. Railway Operations Laboratory

Objectives
The objective of the work is as follows:

= In Phase Il the objective is to examine different HMIs for the GoA3/4 operation (train operator
perspective). Train Operation in a high level of automation will be remotely controlled from an
operation center. In case of a disruption and without any railway employees on-board, the train has
to be manually controlled from the Operations Center. Phase Il testing is also aiming to optimize the
HMI for better user experience.

= |n Phase lll, the focus will be on the different user groups involved in the operation (students, train
drivers and signallers) and the training activities aimed to improve the manual operation of the train
after a disruption. The aim is to determine the needs and wants of the user groups that would be
suitable for this new job profile.
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9.13. MA1

This Pilot take place in Faaborg, Denmark. Workboats are small vessels that can be used for a number of
purposes such as line handling, Pilot services and transfer operations, see Figure 21. TUCO have developed an
automated workboat that is intended mainly for use in transport of personnel, such as first responders or crew
to fish farming plants. Pilot testing will be performed using a single automated ProZero (Levels 3 —4) workboat.
The same boat will be used in 4 different scenarios in order to simulate a diverse and realistic real-life usage,
e.g., calm or rough seas, good or bad visibility.

Figure 21. Workboat

These testing scenarios will be:

1) Clear weather conditions calm seas

2) Bad viewing distances, bad weather, calm seas

3) Bad weather conditions with rough sea

4) Clear weather conditions with high amount of activities and traffic

However, weather conditions cannot be controlled or predicted completely. Some deviation in the physical
conditions created by the weather is expected. The boat will be equipped with a sensor and communication
platform which will allow for complete reliable data collection within all 4 testing scenarios and environments.

Three user groups have been identified: operators/drivers, passengers, and external individuals. An operator
is defined as an individual who participates in one of the following scenarios.

e On board personnel within the control of the boat itself or participating in operations which has
direct or indirect influence concerning the operation of the boat.

e Board members or advisories who participates in decision-making regarding make-buy decisions
concerning the following: Investment for support around the boat, investment for support for the
boat or investment for operations concerning the boat.

A passenger is defined as an individual who does not have direct influence or responsibility for the function
and operation of the boat, or has any decision-making influences regarding, make-buy decision strategies.
External individuals are defined as people who do not have any correlation within the economics or operation
use of the boats. In each trial, both operators and passengers will be on-board the boat. Data collection will
be done using questionnaires that include statements within the realm of Frequency, quality, importance,
trust, and danger. Experiences of interactions with the automated workboat will also be gathered from
external individuals, such as the local population in the area of operation.

Objectives
The objective of the work is as follows:
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= Phase | will focus on assessing experience of 20 users (operators and passengers) with existing HMI
options for identification of pros and cons and selection of good practices per automation level as
well as experience of external personnel.

= The aim of Phase Il testing is to test alternative HMI concepts for workboat operators as proposed by
WP3 and through an iterative process to optimise and finalise them. In this Phase, 20 operators will
participate.

= Phase lll is to demonstrate the final chosen HMI and perform training activities to workboat
operators, following the training schemes from WP4.,

9.14. AVl

The air Pilot addresses drone operations and will take place in Rome, Italy (Figure 22). The Pilot will focus on
two main actors: operators and Pilots.

There is a two folded focus on the two stages of drones’ operations:

1) Strategic planning - strategic preparation of the mission: objective setting, risk evaluation,
elaboration of the route, done by the operators;
2) Execution = the actual execution of the flight, carried out by the Pilots.
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Figure 22. Drone operations

Objectives
The objective of the work is as follows:

= Phase | is to evaluate the state of the art of drones’ operations. At least 10 operators and 10 Pilots
will be involved in Phase I. The Pilots’ category includes Pilots that operate VLOS and Pilots that
operate BVLOS. The testing covers:
e Strategic planning
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o Pros and cons of existing tools
o Good Practices per automation level
e Execution

o Pros and cons of existing interfaces for type of operating range (Visual Line of Sight
—VLOS- vs. Beyond Visual Line of Sight —BVLOS).
N.B. there are no standard interfaces for drones Piloting, Pilots often develop their
own interface;
Good practices for VLOS and BVLOS operations;
Pilots’ behaviour in non-standard situations (e.g. cyber-attacks, mass events in
urban settings).

Operators will participate in a workshop where they will commonly discuss and elaborate a set of
good practices and solutions for the strategic planning of drones’ missions. During the workshop
they will be asked to evaluate existing tools for strategic planning in terms of pros and cons and
requirements for improvement. Pilots will be divided in two categories: VLOS and BVLOS, and will
participate in two separate flying missions for risk monitoring. At the end of the session they will
be asked to discuss and define a set of good practices and pros and cons of current levels of
automation and HMls, their behaviour in non-standard situations. Critical Incident Interview
technique will be used. Qualitative data will be collected during the flying sessions and interviews
through video and audio recording, notes and physical outputs (e.g. boards, post-its, artefacts).

= Phase II's objective is to test operators’ and Pilots’ perceptions of different HMlIs for level of
automation. HMIs to be tested will be drawn from the integration of WP3 and Phase | outputs.
Phase Il has three focuses:
e Strategic planning
o Among new HMIs, a tool under development by Deep Blue will be tested. Such tool,
called Samwise, has the aim to support drone’s operators by increasing the level of
automation in strategic planning.
e Execution
o Public acceptance of drones
o Public perceptions of drones’ usefulness, safety, security and privacy will be
measured

At least 10 operators and 10 Pilots will be involved in Phase Il. The Pilots’ category includes Pilots
that operate VLOS and Pilots that operate BVLOS. General public (at least 200 participants) will be
reached through a survey. Operators and Pilots will individually engage in a role play activity where
they will simulate a set of actions using different HMI concepts, drawn from WP3 inputs.
Operators will also try Samwise tool. A survey will pe prepared and disseminated all along the
Phase Il period in order to gather at least 200 participants’ perceptions on drones’ usefulness,
safety, security and privacy issues.

= Phase Il will include presenting results of Phase Il and demonstrating the final chosen HMI.
Moreover, training activities to drone operators will be performed, following the training schemes
from WP4. At least 10 operators and 10 Pilots will be involved in Phase Ill. The Pilots’ category
includes Pilots that operate VLOS and Pilots that operate BVLOS.

10. Demos at events

Selected demos of the HMI and training products will be demonstrated in a variety of instances, e.g. project
workshops, concertation actions and Conferences, during the 3™ year of the project when they will be in their
final shape. The aim is to broadly demonstrate the findings of the project, while gaining input and capturing
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reactions of key representatives from the research and industry community, as well as major practitioners in
the area. These will be taken into account in the final assessment of Drive2theFuture applications (WP6).

Project demonstrations are foreseen in key European and International Congresses and Events, in order to
broadcast project developments to a wide expert audience, with the support and guidance of the EC and the
project Advisory Board. Three European events and workshops will be organized through the Drive2theFuture
society that will serve as major dissemination activities. The third workshop which will take place towards the
project end, at Month 33, will encompass real-life demonstrations of Drive2theFuture implementations, to
widely disseminate and demonstrate project results.
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11. Conclusions

Drive2theFuture includes 12 Pilots that will perform testing in three different Phases. In total 31 tests will be
performed including thousands of users. The target groups of the project include the following aspects:

=  Humans
o Drivers of AV vehicles/functions
o Operators of AV vehicles/functions
o Passengers in AV vehicles/functions
o Vulnerable road users in interaction with AV
=  Vehicles
o Passenger cars
o Motorbike
o Shuttles
o Trains
o Boat
o Drones
= |Infrastructure
o Road
o Rail
o Auviation
o Sea

The Pilot plans provides a common framework to be used in all Pilots and the different Phases of testing. The
Pilot plans are created to make sure the data are collected in a way that makes it possible to consolidate the
results in the end and to provide what is needed for impact analysis.

User surveys, direct observations, event diaries and user interviews will be used. The specific tools/methods
and variables are identified and matched with the Pilot sites. A detailed description of the objectives of each
Pilot’s testing and the tools to be used is presented in this deliverable together with a set of helpful guidelines
on practicalities and ethical consideration. In total, around 1000 participants will be involved in Phase | testing,
more than 400 in Phase Il, and more than 1100 in Phase IlI.
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Annex 1: User Profile Questionnaire (UPQ)

The following questions are included in order to collect background data of the participants.

1.

Which is your age group?
a 18-24

a  25-35

Q 36-45

Q  46-60

d  >60

What is your gender:
U Female

d Male

U Other

O Prefer not to say

What is your country of residence?

What is your educational background (including ongoing education)?
Primary/Elementary/High School Degree

Trade/technical training

Bachelor degree

M.Sc.

Ph.D.

Other (please specify)

o000

What is your employment status?
Employed full-time

Employed part-time

Self-employed

Platform worker (e.g., at UBER, Airbnb)
Unemployed

Retired

Student

oooo0poo

Is operating a vehicle an aspect of your work?
Please specify which type of vehicle.

Yes

Sometimes

Rarely
No

oooo

How much is your annual gross income?
O Below €10,000

0 €10,000 - €25,000

O €26,000 - €40,000

O €41,000 -€60,000

€61,000 —€80,000

g €81,000-€100,000

U
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QO more than €100,000

O Prefer not to say

8. What mode of transport do you typically use for the following trip types?

(Select ALL that apply)

Passeng  Public Taxi Motorcy Bicycle Airplane Ship Sharing | do not
er car transpo cle or or services, take
rt (incl. scooter  walking e.g., car such
inter- sharing trips
urban
rail)
Commuting a a a a a a a a a
Business travel [J a ] a Q a a d a
Leisure/social (1 a a a | a a a a
Errands (incd. (O a a a a a a a Q
Grocery
shopping)
Vacation a a a a a a a a a

9. When it comes to trying a new technology product, | am generally....

O  Among the last
O Inthe middle
O Among the first

10. Have you heard about autonomous vehicles?

Q Yes
Q No

11. Do you have any experience with autonomous vehicles?

O Yes (please specify)

Q No
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Annex 2: User Experience Questionnaire (UEQ)

The UEQ was designed to measure the User Experience (UX) of interactive products (Schrepp et al.,
2017). The scales of the questionnaire cover both classical usability aspects (efficiency, perspicuity,
dependability) and user experience aspects (originality, stimulation). It is currently available in 22
languages. The questionnaire consists of pairs of contrasting attributes that may apply to the product
or system. The participants are instructed to tick the circle that most closely reflects their impression.

1 2 3 4 5 6 7

annoying | ® ® ® ® ® ® ® | anjoyable 1

not understandable | ®* ® ® ®= ® ® ® | ynderstandable 2

creative | ® ® ®= ® ® B B qul 3

easytolearn| ® ® ® ®= ® ® B difficult tolearn 4

valuable | # = = = = = = |inferior 5

boring| ® = ® ®= ® ® ®E | exciting 6

not interesting | ® ® = ®= ® ® ®interesting 7

unpredictable | # = = = = = = predictable 8

fast | w = = & = =] 0w 9
inventive | = = = = = ® ® | gqventional 10
obstructive | # = = = = = = supportive 11
good |« = = = = = = bad 12
complicated | ®= = = = = ® ® | e3gy 13
unlikable | ®= ®* = ® ® ® ® | pleasing 14
usual [ = = = ® ®m ® B leading edge 15
unpleasant | # = = = = = = pleasant 16
secure | = = ®= m m ® ® | poicacure 17
motivating | = = = = = ® = | gamgtivating 18
meets expectations | = = = = ® ® ® | 4565 not meet expectations 19
inefficient | ® ® ® ® ® ® B efficient 20
clear | ® = ® ®= ® ® B confusing 21
impractical | = ®* ® ® ® ® B practical 22
organized | ® ® ® ®= ® ® R luttered 23
attractive | ® & ® ® ® ® B ynattractive 24
friendly | ®= = = ® = ® ® ) ynfriendly 25
conservative | ® ® ® ® ® ® ® ipnovative 26
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The items are coded from -3 to +3, where -3 always represents the most negative answer, 0 a neutral
answer, and +3 the most positive answer. N.B. that some items are coded -3 to 3 from left to right and
some are coded 3 to -3 from left to right. The UEQ contains 6 scales with 26 items:

Attractiveness (item 1, 12, 14, 16, 24, 25): Overall impression of the product. Do users like or
dislike the product?

Perspicuity (item 2, 4, 13, 21): Is it easy to get familiar with the product? Is it easy to learn
how to use the product?

Efficiency (9, 20, 22, 23): Can users solve their tasks without unnecessary effort?
Dependability (item 8, 11, 17, 19): Does the user feel in control of the interaction?
Stimulation (item 5, 6, 7, 18): Is it exciting and motivating to use the product?

Novelty (item 3, 10, 15, 26): Is the product innovative and creative? Does the product catch
the interest of users?

A single UX KPI can be calculated from the UEQ results but this requires adding 6 questions about the
relative importance of the UEQ scales to the overall impression concerning UX, as described in the UEQ
handbook.

Please rate the following statements on a scale from 1 (not important at all) to 7 (very important).

Not important Very
at all important

1 2 3 4 5 6 7

The product should look attractive, enjoyable, friendly and
pleasant. £ ® ® " =
| should perform my tasks with the product fast, efficient and in
a pragmatic way. 4o u J U UL
The product should be easy to understand, clear, simple, and
easy to learn. = = ® =® =®§ =®§ =
The interaction with the product should be predictable, secure
and meet my expectations. £ & & = ® ® =
Using the product should be interesting, exciting and

. | | | | | | |
motivating.
The product should be innovative, inventive and creatively
designed. E ®E ® ® ® = =
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Annex 3: Technology Acceptance Questionnaire (VDL)

The following User Acceptance Scale was developed by Van Der Laan et al. (1997). The participants are
instructed to tick a box on each of the nine scales of the following questionnaire indicating the extent
to which the stated attributes are applicable with respect to the system under evaluation.

My judgements of the (... name...) system are ... (please tick one box in every line)

Useful Useless
Pleasant Unpleasant
Bad Good
Nice Annoying
Effective Superfluous
Irritating Likeable
Assisting Worthless
Undesirable Desirable
Raising Alertness Sleep-inducing

Procedural guidance for user acceptance scale

1. Describe the system to be evaluated in terms of 'what is your judgement about a system that
would...(short & clear explanation of the system functioning)' and present the nine items (before-
measurement).

2. After experiences with the system under evaluation present the nine items again: 'what is your
judgement about the system ...(name), you just finished driving with' (after-measurement).

3. Individual items should be coded from -2 to +2 from left to right, scores on items 3, 6, and 8
should be coded ranging from +2 to -2 (N.B. these items are mirrored).

4. Perform reliability analysis on the before-measurement (use of Cronbach's a. is strongly
suggested). If reliability is sufficiently high (above 0.65), compute per subject the end-scores for
the two scales by averaging the scores on items 1, 3, 5, 7, and 9 for the usefulness score, and
averaging scores on items 2, 4, 6, and 8 for the satisfying score.

5. The usefulness scores can now be averaged over subjects to obtain an overall system practical
evaluation. The same can be done with the satisfying scores.
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6. Compute difference-scores per subject by subtracting the before-measurement score from the
after-measurement score per scale. The difference scores show whether and in which direction
subjects' opinion was altered as a result of experience with the system.
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Annex 4: System Usability Scale (SUS)

The questionnaire below was designed to evaluate the Human Machine Interface of an in-vehicle
system (Brooke, 1996). Not all aspects mentioned in the table will be of interest or applicable in each
Pilot. Please leave irrelevant aspects out or change the wording as to make the table more applicable

to the Pilot context.

| think that | would like to use this system
frequently

| found the system unnecessarily complex

| thought the system was easy to use

| think that | would need the support of a
technical person to be able to use this system

| found the various functions in this system were
well integrated

| thought there was too much inconsistency in
this system

| would imagine that most people would learn to
use this system very quickly

| found the system very cumbersome to use

| felt very confident using the system

| needed to learn a lot of things before | could
get going with this system

March 2021
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Annex 5: Shape Automation Trust Index (SATI)

The SATI provides a measure of human trust in automated systems (Dehn, 2008). The respondent
answers six questions on a seven-point Likert scale ranging from “never” to “always”.

never always
| 1)...the system was useful. | o | 1 ] 2 ] 3 ] 4 ] 5 | 6 |
never always
| 2)...the system was reliable. | o | 1 ] 2 ] 3 ] 4 ] 5 | 6 |
never always
| 3)...the system worked accurately. | o | v | 2 | 3 ] 4 [ 5 | & |
never always
| 4)...the system was understandable. | 0 | 1 | 2 | 3 | 4 | 5 | 6 |
never always
5)...the system worked robustly (in difficult 0 1 2 3 4 5 6
situations, with invalid inputs, etc.).
never always
6)...1 was confident when working with the 0 1 2 3 4 5 6
system.
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Annex 6: Impact and Socio-Economic Questionnaire
(ISE)

The following describes an example of the type of questions to be included in order to collect
information about perceived security and privacy, WTH/WTP and additional data needed for impact
assessment. The ISE questionnaire is still under development.

This questionnaire is introduced by the question: You just experienced a new electronic
system in the trial. We would like to know how much you value this system. Please answer
the following questions as precise as possible.

1. What is your general opinion about the mean of transport you have just tested? (tick

just one)
O O O O O
. Somewhat .
Very positive Somewhat Neutral ) Very negative
" negative
positive
2. How frequently would you use it? (tick one box)

Never O O O O O Always

3. Several aspects are listed in the following table. Please indicate how these aspects
can change if you are a driver/operator or passenger using the autonomous driving
system you have just tested.

Stays the
Decrease same Increase
Safety O O O
Number of accidents O O O
Severity of the accidents O O O
Comfort O O O
Attention towards the road O O O
Boredom O O O
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Stays the
Decrease same Increase

Happiness O O O
Stress O O O
Fatigue O O O
Possibility to drive longer (longer trips) O O O
Possibility to drive longer (more years) O O O
Feeling of insecurity due to fear of a O O O
System/equipment failure or system hacking

Feeling of being controlled O O O
Other: O

4. Imagine having a trip of at least 20 minutes with the vehicle tested, what do you
think you would use the extra time doing instead of driving?

O Not attempting any activity in lieu of driving
O Work

O Leisure

O Other

5. Would you like to have this system in your vehicle?

OYes
O No
OOnly if

6. Would you buy a vehicle with such a system?

OYes
O No
O Only if
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7. Using ascale of 1to 5, where 1is ‘Not at all’ and 5 is ‘Completely’, how much would
the following aspects affect your overall intention to purchase the system?

Not at all Completely

1 2 3 45

The cost O O0O0Oa0o
More freedom to do other things while on my trips O O 0O 00
Increase of personal safety O O 000
Time savings O Oo0ooagd
Comfort O Oooa0o
High level of technology O O 0O 0O 0
Others: O Oooa0o

8. How much would you be willing to pay to have an autonomous driving system in your
vehicle (in euros)?
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Annex 7: HMI evaluation questionnaire (HMIQ)

The following questionnaire should be used in all Pilots performing HMI evaluation in their user tests
in Phase Il. Depending on the specific HMI evaluated, further questions on the tested HMI(s) can be
added that should be coordinated with WP3 in advance. There should be an introductory text in the
guestionnaire giving the users the context for the HMI evaluation. In the following, the text and
guestions are meant to be as generic as possible to fit for all Pilots, however they can also be adapted
to the specific setting or context of your study if necessary:

In the following section, we are interested in your opinion regarding the interaction with the
automated vehicle/system via its user interface. This includes in particular the feedback you received
from the system (sounds, visual information, haptic feedback etc.) and the general operation or use of
the interface elements (steering devices, buttons, etc.).

1) Thinking about yourself and how you felt while using the system: Observe the following figures and mark the
one which represents how you felt.

8

[

i

[ [ [ [ [

Source: The Self-Assessment Manikin based on Bradley and Lang (1994)
with images derived from PXLab The Psychological Experiments Laboratory; http://irtel.uni-mannheim.de/pxlab/index.html
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2) Keep again your interaction with the system in mind, including your impression when handling and working
with the system, its reactions to your input and the information provided by the system.

Check one of the circles to indicate your level of agreement with the individual terms. Try to make a spontaneous
decision! Please always check one answer, even if you are insecure about your assessment of one pair of terms
or if you think that it does not fit the product.

Insert User Experience Questionnaire (UEQ) here (Annex 2)

3) Consider now the overall interaction and usage of the automated system and how it affected your

attitude and overall impression of the system/product. Please rate the following statements on a scale
from 1 (strongly disagree) to 7 (strongly agree).

Strongly Strongly
disagree agree
This system is exactly what | need to change my ‘ 1 ‘ > ‘ 3 ‘ 2 ’ s ‘ 5 ’ ‘

attitude towards automated technology.

Thanks to the system | reach my goals. ‘ 1 ‘ 2 ‘ 3 ‘ 4 ’ 5 ‘ 6 ’

| will use this system as often as possible. ‘ 1 ‘ 2 ‘ 3 ‘ 4 ’ 5 ‘ 6 ’

| think that | will also use such a system in the ‘

future.

| will use this system regularly. ‘ 1 ‘ 2 ‘ 3 ‘ 4 ’ 5 ‘ 6 ’

Source: adapted from the PPQ (Persuasive Potential questionnaire),
dimension “Individual Persuasive Potential” (Meschtscherjakov et al., 2016)

4) Do you have any additional comments regarding the user interface or the interaction with the
system?

5) Pilot-specific questions: Please coordinate with WP3
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Annex 8: Training Evaluation questionnaire (TEQ)

A questionnaire for the evaluation of training activities has been developed for Phase Il Pilot tests.

UNACCEP
TABLE
1

N

OUTSTAN
DING
5

HOW WOULD YOU RATE THE QUALITY
OF THE TRAINING?

O

STRONGLY
AGREE

AGREE

NEUTRAL

DISAGREE STRONGLY

)

DISAGREE

THE TOPICS OF THE TRAINING WERE
RELEVANT TO ME.

THE TRAINING WAS EASY TO
UNDERSTAND.

THE TRAINING WAS PRESENTED IN A
CLEAR WAY.

THE  TRAINING MATERIAL  WAS
ENGAGING.

| LEARNED SOMETHING NEW DURING
TRAINING.

I WILL BE ABLE TO APPLY THE
KNOWLEDGE LEARNED.

THE TRAINING MET MY EXPECTATIONS.
THE TRAINING INCREASED MYy
ACCEPTANCE OF THE SYSTEM.

THE TRAINING MADE ME BETTER
PREPARED TO USE THE SYSTEM.

THE TRAINING INCREASED My
UNDERSTANING OF THE SYSTEM.

THE TRAINING INCREASED MY TRUST IN
THE SYSTEM.

THE TRAINING INCREASED My
WILLINGNESS TO USE THE SYSTEM.

What did you like most about this training?

O

©c 0 0 0 00 0O ©0 ©0 0 ©

O

©c 0 0 0 00 0O O ©0o 0o ©

O

©c 0 0 0 00 0O O ©0 0o ©

O

©c 0 0 0 00 0O O ©0o 0o ©

o)

©c 0 0 0 00 0o O ©0 o0 ©

What aspects of the training could be improved?
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Annex 9 Template for internal report on Pilot results

Pilot site

Brief description of the setting, preferably with pictures or illustrations.

Contact person for the Pilot.

Phase |

Objective

Overall aim of the Pilot and main research priorities.

Use Cases and scenarios

Describe the Use Cases in focus and the scenarios

Methods

Users
Describe type of users and number of users you have involved.

Ethics

Describe if and how application to ethics committee was required. Please add the ethical approval as
an appendix.

Equipment

Include information about the vehicle used, mode of transportation, automation level, the HMI and
additional equipment used.

Procedures used during data collection

Add information describing procedures used during data collection, i.e., describe the “day” of data
collection. Include: recruiting, what the participants did during the ride/drive/operation, data collection
procedures, after data collection.

Evaluation methods

Describe what tools for evaluation that was used (see D5.1 for more information)
User surveys
Direct observations
Event diaries

User interviews

Analysis
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How and when was the information gathered, statistical testing etc.

Results

This chapter should match the objectives described.

Lessons learned

Highlight what is important to know for the future.

Conclusion
Phase |

Objective

Overall aim of the Pilot and main research priorities.

Use Cases and scenarios

Describe the Use Cases in focus and the scenarios

Methods

Users
Describe type of users and number of users you have involved.
Ethics

Describe if and how application to ethics committee was required. Please add the ethical approval as
an appendix.

Equipment

Include information about the vehicle used, mode of transportation, automation level, the HMI and
additional equipment used.

Procedures used during data collection

Add information describing procedures used during data collection, i.e., describe the “day” of data
collection. Include: recruiting, what the participants did during the ride/drive/operation, data collection
procedures, after data collection.

Evaluation methods

Describe what tools for evaluation that was used (see D5.1 for more information)
User surveys
Direct observations
Event diaries

User interviews

March 2021 85




"

—
L

D5.4: 2" Revision of D5.1 Pilot Plans

h

Analysis
How and when was the information gathered, statistical testing etc.
Results

This chapter should match the objectives described.

Lessons learned

Highlight what is important to know for the future.

Conclusion

Phase lll

Objective

Overall aim of the Pilot and main research priorities.

Use Cases and scenarios

Describe the Use Cases in focus and the scenarios

Methods

Users
Describe type of users and number of users you have involved.
Ethics

Describe if and how application to ethics committee was required. Please add the ethical approval as
an appendix.

Equipment

Include information about the vehicle used, mode of transportation, automation level, the HMI and
additional equipment used.

Procedures used during data collection

Add information describing procedures used during data collection, i.e., describe the “day” of data
collection. Include: recruiting, what the participants did during the ride/drive/operation, data collection
procedures, after data collection.

Evaluation methods
Describe what tools for evaluation that was used (see D5.1 for more information)
User surveys

Direct observations
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Event diaries

User interviews

Analysis

How and when was the information gathered, statistical testing etc.

Results

This chapter should match the objectives described.

Lessons learned

Highlight what is important to know for the future.

Conclusion
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Annex 10: Template for information on HMI

Pilot

Function

Transport mode O Road O Rail O Maritime [0 Aviation
Type (PTW, car, drone etc.)

HMI type O In-vehicle HMI J Other:

HMI user

Task description (system
behaviour during task)

Addressed automation
level(s)

O Assisted Mode

Human-system-cooperation through redundant parallel
steering by the driver/operator, who oversteers the

vehicle.

O Automated mode:

Temporary full steering by the system with frequent
transitions between driver/operator and system.
Responsibility transitions continuously.

[0 Autonomous Mode

System takes over the whole task. Driver/operator can
oversteer and stop the autonomous mode at all times

[ Other:

Interaction modalities
(specify the type(s))

O Physical control/ | 0 Visual informationon | [0 Gesture
steering device screen
] Touch [J Speech ] Other:

Feedback on the AV’s

action/status (features to
minimize automation surprise)

Transition of control
between human and
machine (if applicable)

HMI design (colour use,
level of complexity, specific
features etc.)

Benefit (value of HMI
function)

Customization of HMI

possible (personalization,
adaptability, user profiling etc.)

O Yes

Monitoring of

user/operator state (e.g.,
driver fatigue, emotions etc.)

O Yes

Graphical
representation of HMI
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Method used for HMI [0 Expert workshops [ Literature review O Interviews [ User study
evaluation in Phase
I/before Phase I CJPrevious studies: CIOther:
Further details (e.qg. if
questionnaires were used etc.)
HMI element Meaning/Function Properties Picture Rating Reason for rating (e.g., why is an optimization
Rating of HMI (short description: necessary)
elements icon, button,
display....)
High priority:
Optimization/ Example: icon | Indicate L2 automation: | Flashes if automation is going If driver is inattentive, he might not notice the visual
Changes necessary “steering wheel” (on | lane keeping and ACC | to be turned off “flashing”. An additional auditory signal could help, as
used in other series vehicles.

Head-up display)

Low Priority:
Optimization/
Changes optional

Good practice

0@

For Phase Il Pilots:
Time frame for user
testing in Phase Il

Further information
/comments
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Annex 11. Drive2theFuture Ethics Controlling Form

General information
Name:
Organization:
Country:
Plot site (or reason for Ethical control):
Will all testing activities be approved by the local research ethics committee (if applicable)?
UYes 4 No

A) Participants and informed consent

Will you obtain the consent of the participants (if applicable)?

UYes U No

If yes, briefly explain which specific aspects of the trials you will obtain informed consent for:

Will you conduct Pilots with individuals that might not understand the informed consent form?

OvYes U No
If yes, briefly explain the procedures you will follow in order to obtain informed consent:

Do you anticipate that you will have any doubt about the individuals' capacity to consent?

UvYes U No
If Yes, please clarify, for each case, who will provide consent in such instance:

a) Will the wording which seeks to gather individuals' informed consent be provided in common language to
be understood by “the man/woman in the street”?

OvYes U No
If no, why not? Please provide an example of any technical or confusing terms that might be used for the
description (e.g. jargon that might need to be simplified).

b) Will the participant be given sufficient time to reflect upon his/her decision regarding their giving or
withholding consent?

UyYes U No

If no, why not? Please indicate, for each case, the time that will be given to the participant and the reason of
such limited time (if this will be the case).

Do you believe that any of the participants will be unable to provide consent for any reason?

UyYes U No

If yes, no experiment will be performed since these participants will be excluded from Drive2theFuture trials.
Please list here each excluded case.

Do you believe that any of the participants will object in either words or body language or any physical
action that can be interpreted to that end?

OvYes U No
If yes (he/she will object) no experiment will be performed since these participants are excluded from
Drive2theFuture trials.
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Do you believe that there will be participants, for any reason, unable to read the form by him-/herself?

UYes U No

If yes,

There might be a range of people who may be unable to read the consent form; these include those who
have severe visual impairments (e.g. cataract, glaucoma). Please see question 9.

Do you believe that there will be participants unable to read the consent wording?

UyYes U No

If no, please continue with the question 10.

If yes, be advised that any participant that will not be able to read must give oral consent which has to be
witnessed at least by one person. If that will be the case, please ensure that you will record the name of the
witness when recording the individual's grant of consent.

Please see question 9.

Will be the oral consent of a participant in the presence of a witness appropriate in accordance with your
national legislation?

OvYes U No
If there is an international or national legislation which you must follow when performing tests within the
Drive2theFuture project, please explain how you will assure compliance:

B) Ethical control instruments
If there is a local ethics controlling committee that your organisation will be obliged to get approval from for
the experimental procedures before beginning with the experiment, will you obtain this approval?

UYes 4 No

If No, please explain why and shortly describe how you will plan to solve this issue:
If there is an established ethical control procedure which you must follow before performing tests, please
explain how you will assure compliance:

Q) Privacy
What personal data belonging to individual participants will be recorded as part of the trial? Please list them
here:

If there is an established Data Protection Authority issuing procedures / standards you must follow before
performing tests with human participants and their personal / private data, please explain here how you will

assure compliance:

If you have already appointed a Data Protection Officer at your organization, please let us know that person
will be. Otherwise, state the reasons for not doing so below:

If you will follow written procedures for protecting privacy, please state the procedure you will put in place
to comply with these procedures during the Drive2theFuture Pilots:

If you will follow any official guidelines on protecting privacy, please explain here the procedure you will put
in place to comply with these procedures during the Drive2theFuture Pilots:

Will you clarify to the participants that all data that will be collected in the activities they will participate in
will be kept entirely confidential and that their anonymity will be protected in full?
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OvYes U No
If Yes, please give a brief outline and provide references:

Will you identify persons that will have been authorised to have access to the data collected and / or to any
data storage devices, both paper-based and electronically?

UyYes U No
If Yes, please give a brief outline and provide references.

D) Safety
Will you provide information to the participants about any participant's illness?

QYes O No

If Yes, please give a brief outline of it and provide some references on the process and/or templates you
administer to do :

Will the Pilot implementation be evaluated for possible side-effects?

OvYes U No

If Yes, please give a brief outline of it:

If you will have written procedures for safety for employees and volunteers within your own group or
institution, please explain here how you will assure compliance:

E) Risk assessment

Will you perform a risk-assessment concerning breach of privacy and / or breach of safety?

UvYes UNo

If Yes, please give a brief outline of it:
If No, please explain the reasons briefly refer to any corrective actions you will take:

F) Reimbursement
Is any reimbursement going to be provided according to your national regulations?

Yes WdNo

If Yes, please give a brief outline of it:
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Annex 12 Evaluation tools for each Pilot site

Pilot: RO1
Surveys Phase | Phasell Phase lll
User Profile questionnaire (UPQ) * X

User Experience Questionnaire (UEQ)

Technology Acceptance Scale (VDL) * X
HMI questionnaire (HMIQ) * X
System Usability Scale (SUS)
Trust Scale (SATI) * X

Impact and Socio-Economic questionnaire (ISE)

Training questionnaire (TRQ) * X
Direct observations Phase | Phase Il Phase lll

Driving/vehicle performance

Speed

Acceleration/deceleration

Time to collision

Overtaking events X X X

Time to line crossing

Reaction time

Time headway

Vehicle trajectory

Side distance

Traffic data

Average number of passenger trips per day X (X)** (X)**

Average passenger-km travelled per day

Daily vehicle energy consumption

Accidents and incidents

Number of crashes/incidents caused by

Humans X X X

Machine X X X

Single vehicles X X X

Multiple vehicles X X X
Severity of crashes (number of slight/severe injuries/accidents or fatalities) X X X
Number of VRUs involved in accidents X X X
User state and behaviour

Wearables

Video recordings * X X X

VRU trajectories X (X)** (X)**

Number of crashes/ incidents with AV vehicles X X X

Number of users in each vehicle

Distance covered in AV mode X X

Weather conditions

User interviews Phase | Phase Il Phase lll

Focus groups
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One-on-one interviews

Workshops

Pilot-specific Phase | Phase Il Phase lll
User profile and perceived safety questionnaire X

* RO1 focuses on road user interactions with AV-shuttles, all surveys, interviews and observations relate to
them (not passengers)

** foreseen but not certain

General: various selections of items of mentioned scales have been translated and used

Pilot: RO2
Surveys Phase | Phasell Phase lll
User Profile questionnaire (UPQ) X

User Experience Questionnaire (UEQ)

Technology Acceptance Scale (VDL) X
HMI questionnaire (HMIQ)
System Usability Scale (SUS)

Trust Scale (SATI) X
Impact and Socio-Economic questionnaire (ISE) X
Training questionnaire (TRQ) X
Direct observations Phase| Phasell Phase lll

Driving/vehicle performance
Speed

Acceleration/deceleration

Time to collision

Overtaking events

Time to line crossing

Reaction time

Time headway

Vehicle trajectory

Side distance

Traffic data

Average number of passenger trips per day

Average passenger-km travelled per day

Daily vehicle energy consumption

Accidents and incidents

Number of crashes/incidents caused by

Humans

Machine

Single vehicles

Multiple vehicles

Severity of crashes (number of slight/severe injuries/accidents or fatalities)

Number of VRUs involved in accidents

User state and behaviour

Wearables

Video recordings

VRU trajectories X X
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Event diaries Phase | Phasell Phaselll

Number of crashes/ incidents with AV vehicles

Number of users in each vehicle

Distance covered in AV mode

Weather conditions
User interviews Phase | Phasell Phase lll

Focus groups

One-on-one interviews

Workshops
Pilot-specific Phase | Phasell Phase lll
Pilot: RO3-A
 Surveys . Phasel Phasell Phaselll
User Profile questionnaire (UPQ)
User Experience Questionnaire (UEQ) X X
Technology Acceptance Scale (VDL) X X
HMI questionnaire (HMIQ) X X
System Usability Scale (SUS) X X
Trust Scale (SATI) X X
Impact and Socio-Economic questionnaire (ISE) X
Training questionnaire (TRQ) X
Direct observations Phase| Phasell Phase lll
Driving/vehicle performance

Speed

Acceleration/deceleration

Time to collision

Overtaking events X

Time to line crossing

Reaction time X

Time headway

Vehicle trajectory

Side distance

Traffic data

Average number of passenger trips per day

Average passenger-km travelled per day

Daily vehicle energy consumption

Accidents and incidents

Number of crashes/incidents caused by

Humans

Machine

Single vehicles

Multiple vehicles

Severity of crashes (number of slight/severe injuries/accidents or fatalities)

Number of VRUs involved in accidents

User state and behaviour
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Wearables
Video recordings X
VRU trajectories
Number of crashes/ incidents with AV vehicles
Number of users in each vehicle
Distance covered in AV mode X
Weather conditions
Focus groups
One-on-one interviews
Workshops
Pilot-specific Phase | Phase Il Phase lll
Pilot: RO3-B
User Profile questionnaire (UPQ) X X
User Experience Questionnaire (UEQ) X X
Technology Acceptance Scale (VDL) X X
HMI questionnaire (HMIQ)
System Usability Scale (SUS)
Trust Scale (SATI)
Impact and Socio-Economic questionnaire (ISE)
Training questionnaire (TRQ) X
Direct observations Phase| Phasell Phase lll
Driving/vehicle performance
Speed
Acceleration/deceleration
Time to collision
Overtaking events X
Time to line crossing
Reaction time
Time headway
Vehicle trajectory X
Side distance
Traffic data
Average number of passenger trips per day
Average passenger-km travelled per day
Daily vehicle energy consumption
Accidents and incidents
Number of crashes/incidents caused by
Humans
Machine
Single vehicles
Multiple vehicles
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Severity of crashes (number of slight/severe injuries/accidents or fatalities)

R

Number of VRUs involved in accidents

User state and behaviour

Wearables

Video recordings

VRU trajectories

Number of crashes/ incidents with AV vehicles

Event diaries Phase | Phasell Phaselll

Number of users in each vehicle

Distance covered in AV mode

Weather conditions

User interviews
Focus groups

Phase |

Phase Il

Phase Il

One-on-one interviews

Workshops

Pilot-specific Phase | Phasell Phase lll

Pilot: RO3-C

Surveys Phase | Phase Il Phase lll
User Profile questionnaire (UPQ) X X
User Experience Questionnaire (UEQ) X X
Technology Acceptance Scale (VDL) X X
HMI questionnaire (HMIQ) X
System Usability Scale (SUS) X
Trust Scale (SATI) X
Impact and Socio-Economic questionnaire (ISE) X
Training questionnaire (TRQ) X
Direct observations Phase| Phasell Phase lll
Driving/vehicle performance

Speed

Acceleration/deceleration

Time to collision

Overtaking events

Time to line crossing

Reaction time

Time headway

Vehicle trajectory

Side distance
Traffic data

Average number of passenger trips per day

Average passenger-km travelled per day

Daily vehicle energy consumption
Accidents and incidents
Number of crashes/incidents caused by

Humans X
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Machine

Single vehicles

Multiple vehicles

Severity of crashes (number of slight/severe injuries/accidents or fatalities)

Number of VRUs involved in accidents

User state and behaviour

Wearables

Video recordings

VRU trajectories

Number of crashes/ incidents with AV vehicles

Event diaries Phase | Phasell Phaselll

Number of users in each vehicle

Distance covered in AV mode

Weather conditions

User interviews
Focus groups

Phase |

Phase Il Phase lll

One-on-one interviews

Workshops

Workload (NASA-TLX)

Pilot-specific Phase | Phasell Phase lll

X

Situation awareness (SART)

X

Pilot: RO4

Phase |

Phase Il Phase lll

Surveys

User Profile questionnaire (UPQ) X X
User Experience Questionnaire (UEQ) X X
Technology Acceptance Scale (VDL) X X
HMI questionnaire (HMIQ) X X
System Usability Scale (SUS) X X
Trust Scale (SATI) X X
Impact and Socio-Economic questionnaire (ISE) X
Training questionnaire (TRQ) X
Direct observations Phase | Phasell Phase lll

Driving/vehicle performance

Speed

Acceleration/deceleration

Time to collision

Overtaking events

Time to line crossing

Reaction time

Time headway

Vehicle trajectory

Side distance

Traffic data
Average number of passenger trips per day
Average passenger-km travelled per day
Daily vehicle energy consumption
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Accidents and incidents

Number of crashes/incidents caused by

Humans

Machine

Single vehicles

Multiple vehicles

Severity of crashes (number of slight/severe injuries/accidents or fatalities)

Number of VRUs involved in accidents

User state and behaviour

Wearables
Video recordings X X
VRU trajectories

Event diaries Phase| Phasell Phase lll
Number of crashes/ incidents with AV vehicles
Number of users in each vehicle
Distance covered in AV mode X X

Weather conditions

User interviews Phase | Phase Il Phase lll

X

Focus groups
One-on-one interviews
Workshops
Pilot-specific Phase | Phasell Phase lll
Pilot: RO5
Surveys Phase | Phasell Phase lll
User Profile questionnaire (UPQ) X X
User Experience Questionnaire (UEQ) X X X
Technology Acceptance Scale (VDL)
HMI questionnaire (HMIQ)
System Usability Scale (SUS)
Trust Scale (SATI) X
Impact and Socio-Economic questionnaire (ISE)
Training questionnaire (TRQ)
Direct observations Phase| Phasell Phase lll

Driving/vehicle performance

Speed

Acceleration/deceleration

Time to collision

Overtaking events

Time to line crossing

Reaction time

Time headway

Vehicle trajectory

Side distance

Traffic data
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Average number of passenger trips per day
Average passenger-km travelled per day
Daily vehicle energy consumption
Accidents and incidents
Number of crashes/incidents caused by
Humans X X X
Machine X X X
Single vehicles X X X
Multiple vehicles X X X
Severity of crashes (number of slight/severe injuries/accidents or fatalities) X X X
Number of VRUs involved in accidents X X X
User state and behaviour
Wearables
Video recordings X X X
VRU trajectories
Number of crashes/ incidents with AV vehicles
Number of users in each vehicle
Distance covered in AV mode
Weather conditions
User interviews Phase| Phasell Phaselll
Focus groups
One-on-one interviews
Workshops
Pilot-specific Phase | Phasell Phase lll
Experience of the ride questionnaire X X X
Incident management X X X
Pilot: RO6
Surveys Phase | Phasell Phase lll
User Profile questionnaire (UPQ)
User Experience Questionnaire (UEQ) X
Technology Acceptance Scale (VDL) X X
HMI questionnaire (HMIQ)
System Usability Scale (SUS)
Trust Scale (SATI) X
Impact and Socio-Economic questionnaire (ISE) X
Training questionnaire (TRQ) X
Direct observations Phase| Phasell Phase lll

Driving/vehicle performance

Speed

Acceleration/deceleration

Time to collision

Overtaking events

Time to line crossing

Reaction time
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Time headway

Vehicle trajectory

Lateral clearance

Traffic data

Average number of passenger trips per day (trips/day)

Average passenger-km travelled per day (pkm/day)

Daily vehicle energy consumption (kWh)

Accidents and incidents

Number of crashes/incidents caused by

Humans

Machine

Single vehicles

Multiple vehicles

Severity of crashes (number of slight/severe injuries/accidents or fatalities)

Number of VRUs involved in accidents

User state and behaviour

Wearables

Video recordings

VRU trajectories

Event diaries Phase | Phasell Phaselll
Number of crashes/ incidents with AV vehicles
Number of users in each vehicle X
Distance covered in AV mode (km) X
Weather conditions X
User interviews Phase| Phasell Phase lll
Focus groups
One-on-one interviews X
Workshops
Pilot-specific Phase | Phasell Phase lll
User satisfaction questionnaire
Pilot: RO7
Surveys Phase| Phasell Phase lll
User Profile questionnaire (UPQ) X X
User Experience Questionnaire (UEQ) X X
Technology Acceptance Scale (VDL) X X
HMI questionnaire (HMIQ) X X
System Usability Scale (SUS) X X
Trust Scale (SATI) X X
Impact and Socio-Economic questionnaire (ISE) X X
Training questionnaire (TRQ) X
Direct observations Phase| Phasell Phase lll

Driving/vehicle performance

Speed

Acceleration/deceleration

Time to collision
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Overtaking events

Time to line crossing

Reaction time

Time headway

Vehicle trajectory

Side distance

Traffic data

Average number of passenger trips per day

Average passenger-km travelled per day

Daily vehicle energy consumption

Accidents and incidents

Number of crashes/incidents caused by

Humans

Machine

Single vehicles

Multiple vehicles

Severity of crashes (number of slight/severe injuries/accidents or fatalities)

Number of VRUs involved in accidents

User state and behaviour

Wearables

Video recordings

VRU trajectories

Number of crashes/ incidents with AV vehicles

Event diaries Phase | Phasell Phaselll

Number of users in each vehicle

Distance covered in AV mode

Weather conditions

User interviews
Focus groups

Phase |

Phase Il
X

Phase Il

One-on-one interviews

Workshops

Pilot-specific Phase | Phasell Phase lll

Pilot: RO8

Surveys

User Profile questionnaire (UPQ)

Phase |

Phase Il

Phase IlI

User Experience Questionnaire (UEQ)

Technology Acceptance Scale (VDL)

HMI questionnaire (HMIQ)

System Usability Scale (SUS)

Trust Scale (SATI)

Impact and Socio-Economic questionnaire (ISE)

X | X [X | X |X [X

Training questionnaire (TRQ)

Direct observations

Driving/vehicle performance

Phase |

Phase Il

Phase Il
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Speed

Acceleration/deceleration

Time to collision

Overtaking events

Time to line crossing

Reaction time

Time headway

Vehicle trajectory

Side distance

Traffic data

Average number of passenger trips per day

Average passenger-km travelled per day

Daily vehicle energy consumption

Accidents and incidents

Number of crashes/incidents caused by

Humans

Machine

Single vehicles

Multiple vehicles

Severity of crashes (number of slight/severe injuries/accidents or fatalities)

Number of VRUs involved in accidents

User state and behaviour

Wearables

Video recordings

VRU trajectories

Number of crashes/ incidents with AV vehicles

Event diaries Phase | Phasell Phase lll

Number of users in each vehicle

Distance covered in AV mode

Weather conditions

Focus groups

User interviews Phase | Phasell Phase lll

One-on-one interviews

Workshops
Pilot-specific Phase | Phasell Phase I
Pilot: RA1
Surveys Phase | Phase Il Phase lll
User Profile questionnaire (UPQ) X X

User Experience Questionnaire (UEQ)

Technology Acceptance Scale (VDL)

HMI questionnaire (HMIQ)

System Usability Scale (SUS)

Trust Scale (SATI)

Impact and Socio-Economic questionnaire (ISE)
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Training questionnaire (TRQ)

Direct observations

Driving/vehicle performance

Phase |

Phase Il

Phase Il

Speed

Acceleration/deceleration

Time to collision

Overtaking events

Time to line crossing

Reaction time

Time headway

Vehicle trajectory

Side distance

Traffic data

Average number of passenger trips per day

Average passenger-km travelled per day

Daily vehicle energy consumption

Accidents and incidents

Number of crashes/incidents caused by

Humans

Machine

Single vehicles

Multiple vehicles

Severity of crashes (number of slight/severe injuries/accidents or fatalities)

Number of VRUs involved in accidents

User state and behaviour

Wearables

Video recordings

VRU trajectories

Event diaries
Number of crashes/ incidents with AV vehicles

Phase |

Phase Il

Phase IlI

Number of users in each vehicle

Distance covered in AV mode

Weather conditions

Focus groups

User interviews Phase | Phasell Phase lll

One-on-one interviews X X
Workshops
Pilot-specific Phase| Phasell Phase lll
Pilot: RA2
Surveys Phase | Phasell Phaselll ‘
User Profile questionnaire (UPQ) X X
User Experience Questionnaire (UEQ) X X
Technology Acceptance Scale (VDL)
HMI questionnaire (HMIQ) X X
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System Usability Scale (SUS)

Trust Scale (SATI)

Impact and Socio-Economic questionnaire (ISE)

Training questionnaire (TRQ)
Direct observations

Driving/vehicle performance

Phase |

Phase Il

X

Phase IlI

Speed

Acceleration/deceleration

Time to collision

Overtaking events

Time to line crossing

Reaction time

Time headway

Vehicle trajectory

Side distance

Traffic data

Average number of passenger trips per day

Average passenger-km travelled per day

Daily vehicle energy consumption

Accidents and incidents

Number of crashes/incidents caused by

Humans

Machine

Single vehicles

Multiple vehicles

Severity of crashes (number of slight/severe injuries/accidents or fatalities)

Number of VRUs involved in accidents

User state and behaviour

Wearables

Video recordings

VRU trajectories

Event diaries
Number of crashes/ incidents with AV vehicles

Phase |

Phase Il

Phase Il
X

Number of users in each vehicle

Distance covered in AV mode

Weather conditions

User interviews
Focus groups

Phase |

Phase Il

Phase IlI
X

One-on-one interviews

X

Workshops

Pilot-specific
Mental workload (User Survey)

Phase |

X
Phase Il
X

Phase IlI

Time duration from disruption to arrival (Direct Observation)

Train delay (Direct Observation)

Number of operation actions (Event Diaries)

Stopping errors (Direct Observation)

X x> |x [x

March 2021

R

105
]




D5.4: 2" Revision of D5.1 Pilot Plans

DRIVE2

THE FUTURE

r—

Pilot: MA1
Surveys Phase | Phase Il Phase lll
User Profile questionnaire (UPQ) X X X
User Experience Questionnaire (UEQ) X X X
Technology Acceptance Scale (VDL) X X X
HMI questionnaire (HMIQ) X X
System Usability Scale (SUS) X X
Trust Scale (SATI) X X
Impact and Socio-Economic questionnaire (ISE) X X
Training questionnaire (TRQ) X
Direct observations Phase| Phasell Phase lll
Driving/vehicle performance

Speed

Acceleration/deceleration

Time to collision

Overtaking events

Time to line crossing

Reaction time

Time headway

Vehicle trajectory X X X

Side distance
Traffic data

Average number of passenger trips per day

Average passenger-km travelled per day

Daily vehicle energy consumption X X X
Accidents and incidents
Number of crashes/incidents caused by

Humans

Machine

Single vehicles

Multiple vehicles
Severity of crashes (number of slight/severe injuries/accidents or fatalities)
Number of VRUs involved in accidents
User state and behaviour

Wearables

Video recordings

VRU trajectories
Event diaries Phase| Phasell Phase lll

Number of crashes/ incidents with AV vehicles X X X

Number of users in each vehicle X X X

Distance covered in AV mode X X X

Weather conditions X X X
User interviews Phase| Phasell Phaselll

Focus groups

One-on-one interviews

Workshops

Pilot-specific

Vehicle reliance
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| x| x|

Incident management X
Pilot: AV1
Surveys Phase | Phase Il Phase lll
User Profile questionnaire (UPQ) X X
User Experience Questionnaire (UEQ) X X
Technology Acceptance Scale (VDL) X
HMI questionnaire (HMIQ) X
System Usability Scale (SUS) X
Trust Scale (SATI)
Impact and Socio-Economic questionnaire (ISE)
Training questionnaire (TRQ) X
Direct observations Phase| Phasell Phase lll
Driving/vehicle performance
Speed
Acceleration/deceleration
Time to collision
Overtaking events
Time to line crossing
Reaction time
Time headway
Vehicle trajectory
Side distance
Traffic data
Average number of passenger trips per day
Average passenger-km travelled per day
Daily vehicle energy consumption
Accidents and incidents
Number of crashes/incidents caused by
Humans
Machine
Single vehicles
Multiple vehicles
Severity of crashes (number of slight/severe injuries/accidents or fatalities)
Number of VRUs involved in accidents
User state and behaviour
Wearables
Video recordings
VRU trajectories
Event diaries Phase| Phasell Phaselll
Number of crashes/ incidents with AV vehicles
Number of users in each vehicle
Distance covered in AV mode
Weather conditions
User interviews Phase| Phasell Phaselll
Focus groups
One-on-one interviews X X X
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Workshops

Pilot-specific

X

Phase | Phase Il Phase lll

X

X
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