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1. Executive Summary
This FF2020 Training Strategy and Plan aims at identifying the target audience, the training
modules to be developed, the associated planning and scheduling of training development,
quality control and reporting of initial courses.
This document corresponds to the FF2020 project plans deliverable “D7.6 Training Strategy
and plan”, belonging to the framework of the projects work package “WP7 Exploitation, Training, Dissemination & Standardization”. The Grant Agreement text on this subject says: The
training modules to be produced will need to cater for the needs of FF2020 training activities.
It will target two main domains: industry (in a broad sense) and academia. Training requires
the innovative packaging of knowledge including case-studies, exercises, and support material
and knowledge appraisal to be delivered through Internet-based training.
This plan does not prescribe the actual content of training modules or the exact delivery
method as this will be decided by the partners involved in the project task (T7.3 Training Activities). In this training strategy and plan the SWOT analysis resulting from Task 7.4 (T7.4
Drone Ecosystem Observatory), has been implicitly integrated. The preparatory strategy and
planning will be developed by Task 7.3 into the trainings themselves and will finally result in
D7.7 Training Materials. This delivery will contain the final version of all course content for
each training module that will be defined within T7.3 ranging from basic level introductory
materials to really low-level technical modules aimed at drone engineers for instance.
The general goal of the training activities is to further the use of the project’s research and
innovation activities. By talking to potential users of the results of FF2020 project research
and innovation activities as well as interviewing project partners, a set of relevant training
modules have been identified.

2. Introduction
2.1 Flying Forward 2020 in a nutshell
In essence the Flying Forward 2020 project aims at contributing to the scalability of Urban Air
Mobility (UAM) in a European setting. As the term UAM implies the focus is on mobility in the
air above cities / built areas. At this moment it is not yet possible to easily set up, monitor,
and arrange manned and unmanned flights above built and populated areas. Therefore, the
financial business case cannot yet be made by cities, government organizations and operators.
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2.2 Flying Forward 2020 objectives & key results
The main objectives and key results as described in the General Agreement form the basis of
the training strategy. The training strategy and planning need to support reaching the objectives and key results of the project.
•
•
•
•
•

Objective 1: Ease the integration in the legal and regulatory framework
Objective 2: Enable a spatial digital UAM infrastructure interoperable across cities
Objective 3: Ensure control with the provision of a governance model, interoperability
frameworks and an IDoT (Identity of Things) scheme
Objective 4: Facilitate the implementation of UAM services based on European principles in cities and ecosystems
Objective 5: Identify strategies and foster replicability and scalability

Objective 1: Ease the integration in the legal and regulatory framework
One objective of this project is to develop recommendations based on existing regulation, to
further specify legal and regulatory duties (as well as corresponding rights and privileges), to
translate them into machine-interpretable and, where possible, machine-executable application of regulations to facilitate compliance with UAS industry. Machine-interpretable and machine-executable regulation would allow automating compliance (compliance by design),
thereby reducing transaction costs in case of a possible partial or complete violation of regulations. Liability rules are a necessary element to define with certainty the legal effects of noncompliance (i.e. violations of regulations) as well as the potential financial burden to compensate third parties on various actors in tort and the consequential risk for insurers. Thus, the
FF2020 project aims to recommend amendments to EU tort regulations that must be machineinterpretable and machine-executable. Such an approach would allow for automated liability
determinations with limited (possibly without human) interventions, consequently enhancing
legal certainty and reducing costs, such as insurance premiums.
Furthermore, it is pivotal to develop a technical infrastructure that is adaptive, as regulations
must be added, amended or retracted periodically. Thus, a high-level ontology is required to
describe legal concepts and provide hierarchies for the machine to recognise how concepts
relate, rather than them being a collection of individual rules (for the machine), which are
sometimes related, and at other times not. A high-level ontology and concept would also accommodate regulatory changes without having to redesign or overhaul the technical infrastructure or parts of it. Such an ontology would, for instance, allow regulators to change or
add a technical specification of the drone, such as the maximum weight while allowing machines to automatically recognise which parts in the code will be impacted instead of having
to go through countless lines of code to find what its impact would be. The ontology will make
the technology scalable, as it would accommodate different regulations and regulators (at EU,
state and local level).
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The specific success criteria for this objective are:
•
•
•
•
•
•

A list of requirements that regulation needs to meet for it to be machine-interpretable
and machine-executable.
A technical report to assist the regulation structure transformation into technical commands and machine-executable code.
A methodology of making UAS regulation machine-interpretable and machine-executable.
Based on existing regulation, drafting machine-interpretable and machine-executable
code (as extensive as possible).
Liability rules for UAS in an urban mobility context.
An ontology that successfully captures different regulations.

Key Result 1 (KR1) - A regulatory framework for UAM based on a solid ground of regulations
in power. This framework will be presented as input for future European legislation, directives
and standards.
Objective 2: Enable a spatial digital UAM infrastructure interoperable across cities
The objective is to build an agnostic and interoperable spatial data infrastructure platform for
UAM within and between cities. Built on this infrastructure, we will deliver a service platform
for cities and businesses to coordinate the implementation of products and services in a way
that is compliant with European legislation and standards. In this infrastructure, identity (of
operator, authority, object (UAS) and AI algorithm) is a critical factor for enabling citizen-centred engagement with services.
The specific success criteria for this objective are:
•
•
•
•
•
•

A greater number of adaptors and connectors increases the utility, flexibility, and
scalability of the infrastructure.
More data from more sources make the infrastructure more accurate, trusted and
safer for UTM.
A greater number of identity schemes increases the system's modularity.
Use of Hyper Space Transaction Protocol (HSTP) will accelerate the adoption of UAM
by virtue of its inherent security, privacy and interoperability.
Spatial contracts (machine-readable legislation) ensure real-time compliance.
Spatial contracts can be temporary, spatially bound and go into effect automatically.

Key Result 2 (KR2) - A universal geospatial digital infrastructure: FF2020 will build the digital
infrastructure to support the open marketplace principles in which governments and businesses can work together on UAM solutions for EU cities.
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Objective 3: Ensure control with the provision of a governance model, interoperability
frameworks and an IDoT scheme
The objective of the governance model, interoperability frameworks and Identity of Things
(IDoT) scheme is to empower stakeholders to manage UAM activities based on clear rules,
regulations, responsibilities and identities, which are determined for all parties involved. Interoperability can lead to extensive benefits at national level, but the fulfilment of interoperability at a European level has the potential to bring a new dimension of benefits to citizens,
businesses and contribute extensively to the prosperity of Europe. One of the chief benefits
of achieving interoperability at a European level would be to allow citizens and businesses to
benefit from interoperable user-centric digital UAM services at national and EU levels. At European level, the promotion of interoperability would indirectly lead to the modernisation of
the public sectors in Member States in order to prepare for receiving and transmitting data
underpinning systems and services from other EU countries. Moreover, interoperability would
lead to greater economic growth due to increased government efficiency, reduced administrative burdens and costs for citizens and businesses.
The purpose of this objective is to:
•

•
•
•

Inspire European public administrations in their efforts to design and deliver seamless
European UAM services to other public administrations, citizens and businesses, digital-by-default (i.e. providing services and data preferably via digital channels), crossborder-by-default (i.e. accessible for all citizens in the EU) and open-by-default (i.e.
enabling reuse, participation/access and transparency).
Provide guidance to public administrations on the design, update and creation of national interoperability frameworks or national policies, strategies and guidelines promoting interoperability.
Contribute to the establishment of the digital single market by fostering cross-border
and cross-sectoral interoperability for the delivery of European UAM services.
Create (a) reusable and scalable governance model; accessible interoperability frameworks; a transparent and effective IDoT scheme compliant with existing EU regulations.

The specific success criteria for this objective are:
•
•

•

The created UAM governance model is directly applicable in all Member States. It
serves as an example for other continents and organisations.
The interoperability frameworks are directly related to and help achieve the goals of
the European digital strategy (technology that works for the people, a fair and competitive digital economy, an open and democratic sustainable digital society and Europe as a global digital player).
The developed IDoT scheme is replicable and can be applied in any project or programme that relates to the Internet of Things in the European Union and is an example
for other continents/organisations.
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•

Key Result 3 (KR3) - Operational governance framework: facilitate and ensure that legislation and technical frameworks are working properly to secure the footprint, which
helps cities to secure monitoring and steering of the UAS.

Objective 4: Facilitate the implementation of UAM services based on European principles in
cities and ecosystems
The Digital Toolbox for UAM is the broker between the needs of cities and the market. This
instrument helps to enable rapid, effective, secure and interoperable upscaling of the frameworks based on European principles.
Part of the Digital Toolbox is the sustainable business case for cities and ecosystems. This investment enables the implementation frameworks and toolbox in order to reduce costs and
create a revolving fund, subsequently increasing the quality of life within cities. The toolbox
makes it possible for cities and ecosystems to get insight, enabling them to make better decisions on societal and infrastructural decisions to help decrease societal costs. The toolbox is a
non-coding instrument to assist politicians and policymakers in explaining their decisions and
help boost social acceptance of the digitalisation.
The specific success criteria of this objective are:
•

•
•
•

The Digital Toolbox is operational and integrated with the technology partners of the
consortium. The standard underneath the toolbox enables other technology partners
to participate, which secures the technology sovereignty for cities and fosters innovation.
The Digital Toolbox provides technology agnostic quality standards (combined with legal and policy frameworks) that can be seen as the new state-of-the-art in Europe.
The toolbox will help to enable rapid upscaling of UAM frameworks based on the European principles.
The business case and Return On Investment (ROI) as revolving fund are applied on the
5 Living Labs and translated into the value proposition of the Digital Toolbox and consortium.

Key Result 4 (KR4) - Technology agnostic service layer: help cities and ecosystem to implement
frameworks quickly, effectively and secure the interoperability. We will facilitate a userfriendly Digital Toolbox.
Objective 5: Identify strategies and foster replicability and scalability
To validate the frameworks and infrastructure we will test the results of the project in 10 demonstrators in 5 Living Labs across Europe (Eindhoven, Milan, Tartu, Oulu, Zaragoza). The purpose is to develop use cases that showcase the new digital services in cities and ecosystems.
All services will be developed with a scalable business model and applicable in other cities.
During this process, we will support local ecosystems in accelerating their local challenges and
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becoming future-proof. As a result, they will be able to foster citizens' acceptance at this early
stage.
The specific success criteria for this objective are:
•
•
•
•
•
•
•

Every demonstrator is in production within the Living Lab and has a validated business
case achieving a TRL6.
The FF2020 frameworks (regulatory, geospatial digital infra and governance) are integrated into the operating system of cities and ecosystems.
The business model and scaling of the product is in place.
Every Living Lab has a drone hub (including operating tower) which supports operation
and maintenance of the drone's services.
Every Living Lab has the infrastructure and connectivity in place conform to European
standards and legislation.
A practical methodology for implementation based on the validation and testing of the
frameworks and infrastructure by experts and citizens, in which we support the local
ecosystems to accelerate their local challenges.
Sharing the methodology with non-European megacities such as Sao Paolo, Mexico
and Shanghai.

Key Result 5 (KR5) - A practical methodology for implementation based on the principle learning by doing.
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3. Training Strategy and Plan
3.1 Introduction
The Training strategy and plan has been developed by:
•
•
•
•

Analyzing how reaching project objectives and key results can be supported by training;
Interviewing the partners involved in these objectives and key results;
Keeping in mind the restraints of budget and time for the development of the training
materials.
Keeping in mind the preferred delivery method of the modules / courses: internet
based training.

Important to know is that the development of all the training materials will take place during
the project period. Due to the character of the project, a research and innovation action, most
of the results to be used in training development will become available in the later phases of
the project, or even at the end.
As the trainings will be developed with the relevant partners, the content of the training strategy and plan are subject to change during development. This document has to be seen as a
starting point and a first impetus. We aim to develop the best trainingmodules with the biggest added value making use of this flexibility.
3.2 Target audiences and goals
The Target audiences and goals have been identified through combining two sets of inputs.
1. Input: interviews
Through interviews with individual partners and discussion with the partners involved in Task
7.3 Training Activities the project partners identified a common set of target audiences and
training goals that relate to the project objectives.
2. Input: Project objectives
FF2020 aims to add to 5 project objectives through training. These objectives are described
earlier in the previous chapter. The objectives condensed are:
1. Ease the integration in the legal and regulatory framework
2. Enable a spatial digital UAM infrastructure interoperable across cities
3. Ensure control with the provision of a governance model, interoperability frameworks
and an IDoT scheme
4. Facilitate the implementation of UAM services based on European principles in cities
and ecosystems
5. Identify strategies and foster replicability and scalability
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The following table shows the target audiences and goals as a combined result of both inputs
(interviews and project objectives). This table forms the basis of the further development of
the modules in the following subchapter.
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Table 1: target audiences and goals
Target audi- Description of target audi- Training goals
ences
for ences
training

1

Academia

People / researchers / students that want to learn
about innovative techniques/technologies
that
are being used in UAM in
FF2020 project. For instance: Machine learning
and Spatial techniques.

Training
goals
related project objectives

To train audience in how 1, 2
to use machine learning /
AI to make laws ‘machine readable’.
To train audience in how
to use a spatial framework in UAM related
cases.
To share the results of
the research done in the
project in these fields.

2

UAM
use People that run or want to
case devel- develop a UAM related use
oper
case. For instance: campuses/universities; fire departments; logistic operators; hospitals; government
departments.

To train the target audi- 4, 5
ence in how to develop a
UAM related use case
and what tools and
methods can be used to
make decisions in the
complex practicalities of
Note that part of the afore- UAM related cases.
mentioned audience (universities/campuses, hospitals) might correspond to
UAS operator itself or require UAS operator for carrying out use cases. Key actors for UAM implementation will be the U-space service providers.

3

Sales & pro- People that are involved in To train the target audi- 3, 4
curement
selling or buying UAM re- ence in buying or selling
lated services. For instance: UAM related services
vendors of UAM related
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services that want to make whilst reducing the risk
sure they are compliant to of non-compliance.
all necessary rules/regulations/standards and also
comply with their customers
procurement processes. For
procurement of UAM services: how to know if the
UAM service complies with
all the relevant law, regulations and standards.
4

Policy mak- People that develop policy
ers
involving UAM. For instance:
local government policy
makers involving mobility.

To train the target audi- 4, 5
ence in how to prepare
the development of policies, what subjects to
touch in policy, showing
examples of solutions
that might help a governmental body in executing
their policy in future.

5

UAM compli- All people that want to have
ancy inter- a better understanding of
ested
the relevant, and current
law, regulations and standards for any reason.

To train the target audi- 1, 5
ence in identifying, finding and applying relevant
sources of current law,
regulations and standards.

14

3.3 Training modules and development planningIntroduction
This subchapter focuses on the training modules themselves and on their development planning. The partners involved in Task 7.3 develop the training modules. It is important to note
that the table with modules has been designed with the following principles in mind:
Flexibility
Flexibility in the development of the modules. The table forms an impetus for the development. If at any moment the T7.3 involved come to better conclusions on how to reach our
training goals, they can decide to suggest changes to the training strategy and plan. As mentioned before, this plan is a starting point and a first impetus. The names of the modules are
working titles only. The current order of modules is arbitrary and to be adapted to the needs
of every target audience. The definitive module titles should be chosen as best to fit the content & target audiences by the T7.3 involved. The partners involved in creating the content of
each training are mentioned in the table as well. This listing is not exclusive and other partners
might be asked by the Task leader to help create the content as well.
Reusability
The setup of the modules has been done in such a manner that most modules should be reusable for different target audiences. For instance: the module “UAM & FF2020 intro” should
be suitable for all target audiences. The table shows what modules can be used in a course for
the target audience in that column. Another form of reusability is that the content made with
the help of a partner may be used by that partner themselves for their own use.
Training
A set of modules in a fitting order for a specific target audience is to be seen as a ‘training’.
Table: Modules
The training plan foresees the development of seven different modules. For each of these
modules the target audience is identified and shown in the following table. A short description
for each module is provided in this table. The expected month for publication of training materials on FF2020 website is M34. For the development of each module, the input of partners
is required and expected.
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5. Compliancy interested

EUSC,
DIG,
BRAIN

V

V

M34 available
on
website

EUSC,
UM, NAL

This module focuses on the need of a spatial digital infrastructure in UAM in general;
how it helps to make UAM interoperable across cities; to train audience in how to use
a spatial framework in UAM related cases; to share the results of the research done
in the project in these fields.

V

V

M34 available
on
website

EUSC,
VER

Organizations that have a need to develop a UAM use case (U space services providers like Drone operators as well as ‘use case holders’ which can be all kinds of organizations from logistics providers to campuses, hospitals to local government department, tend to work together on developing use cases, This module helps them with
practical learnings and tools to help them in with this development.his module will
also contain a technical part for drone operators

V

M34 available
on
website

EUSC,
LLAB
partners,
HSR.

1

UAM
&
FF2020 intro

General introduction on the current state of UAM, it’s opportunities and its obstacles. General introduction to FF2020 project and how it seeks to find out how to reach
the full potential of UAM.

V

V

V

2

Tech: machine learning for law

This module focuses on how the project tries to ease the implementation of the legal
framework through the use of machine learning. To train audience in how to use
machine learning / AI to make laws ‘machine readable’. To share the results of the
research done in the project in these fields. Primarly focused on target audiences “academia” and “compliancy interested”

3

Tech: spatial framework

4

UAM use
case development

V

4. Policy makers

M34 available
on
website

3. Sales & procurement

V

2. Use case developers

Partners
involved
in the
development
(EUSC =
task
leader)

Description

1. Academia

Final version expected
date

Modules

V
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5

Sales & procurement

This modules focuses on the needs of both sellers of UAM services as the buyers of
UAM services (for instance municipalities, campuses, hospitals etc). It makes the connection to how the results of the project eases the procurement and sales processes.It includes an indepth look at the principles and workings of the “toolbox” or
Technology Agnostic Service Layer.

V

6

Policy development

This module is aimed at academia and at people that develop policy involving UAM.
For instance: local government policy makers involving mobility. It trains the target
audience in how to prepare the development of policies, what subjects to touch in
policy, showing examples of solutions that might help a governmental body in executing their policy in future.

V

7

Identifying
and applying law, regulations,
standards

This module is aimed at all people that want to have a better understanding of the
relevant, and current law, regulations and standards for any reason. To train the target audience in identifying, finding and applying relevant sources of current law, regulations and standards.

V

V

V

V

V

V

V

V

V

V

M34 available
on
website

EUSC,
SER, DIG,
BRAIN

M34 available
on
website

EUSC,
SER, DIG,
BRAIN

M34 available
on
website

EUSC,
UM, NAL,
OULU,

Table 2: modules
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Planning and partner contribution
The development of the content of the trainings is planned as follows:
-

M19-M30 Development of content for each module considering periodic update related to project results
M31-M34 Final development of training materials (docs, graphical development,
voice narration, etc) to be published on FF2020 website

During the execution of Task 7.3 it will be decided in detail what the content will be of the
modules. In table 2: modules column “partner involved in development” it shows who is involved in producing the content. EUSC is taskleader for the development in general, voice
narration and graphical development. The other partners in the column will provide the content for their modules.
Module "depth”
Some modules will be more of an introductory character and some will be more of a technical
character. Some modules contain both characters.

Modules

Introductory / general

Technical

1

UAM & FF2020 intro

y

2

Tech: machine learning for
law

y

3

Tech: spatial framework

y

4

UAM use case development

y

y

5

Sales & procurement

y

y

6

Policy development

y

7

Identifying and applying law,
regulations, standards

y

Table 3: module depth

3.4 Training method
FF2020 project chooses for the training method of “Asynchronous courses”. This method is
well suited for online delivery as foreseen in the project proposal.
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Asynchronous course: advantages
•

Asynchronous delivery does not require the simultaneous presence of the instructor
(no issues related to transport considering Covid-19 restrictions)

•

This methodology maximizes the number of participants, since they may connect and
take the course anytime, from anywhere and independently from each other

•

The course remains available on FF2020 web even after the termination of the project
(it guarantees the exploitation of project results)

Training characteristics
•

Asynchronous courses

•

7 modules (about 30 min for each) with exercises for each part/module

•

Voice narration: 10-15 min

•

The training materials will be published on FF2020 site in a specific section

•

The training materials will be shared with universities/campuses in the consortium in
order to include this material for education and lab courses

•

The platform that will be used to develop the trainings on will be chosen in T7.3.

Dissemination
To reach as many people as possible the trainings will be disseminated through the following
methods and will be part of the communication plan for 2023:
•

Website FF2020. Through dissemination actions by WP7 the trainings will be brought
under the attention of several target audiences.

•

It is in the interest of all partners that the trainings will be disseminated. They will be
asked to bring the trainings under attention of their network and their own organization

•

Living labs are expected to disseminate the trainings in particular to the relevant educational organizations in their region as well as their universities.

•

University UM will seek to disseminate the trainings to their own university as well as
to other universities.

•

For industry courses: the IPR could be transferred to JAA-TO (based in NL, in Schiphol
Rijk) in order to guarantee the exploitation. To be decided on later.

•

For academia courses: the IPR could be transferred to University Giustino Fortunato
(based in IT, in Benevento) in order to guarantee the exploitation. To be decided on
later.

IPR
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3.5 Quality control
Workpackage 7 leader Digie will check during T7.3 if the modules are being developed according to the strategy. FF2020 Sibling projects AURORA-UAM and AiRMOUR, with which a synergy
has been established through a joint statement, will evaluate the training activities, to revise
support for users, and to give feedback for the tool & practices developed. Revisions to the
training plan as well to learning tools/ materials will be made as necessary.

4. List of figures
List of figures does not apply. No figures used.

5. List of tables
Table 1: target audiences and goals ........................................................................13
Table 2: modules..................................................................................................17
Table 3: module depth ..........................................................................................18

20

21

