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Abstract 

This document comprises the Technical Specification Document for the 2016 SESAR 2020 RPAS 
Exploratory Research Call (H2020 – SESAR -2016-1). 

The document is designed to offer potential bidders a more detailed description of the Call 
specifications than can be found on the European Commission Research and Innovation Participant 
Portal. 

It contains detailed descriptions of all Topics to be awarded under the Call, and offers research 
questions to assist the bidders to prepare their proposals. 
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Executive summary 

This document comprises the Technical Specification Document for the 2016 SESAR 2020 RPAS 
Exploratory Research Call (H2020 – SESAR -2016-1). 

The growing drone market shows significant potential for Europe. The development of the drone 
industry is dependent on the ability of drones to operate in all areas of airspace, including at very low 
levels. Stimulating research and innovation in this domain and in relation to the traffic management of 
drones operations is therefore a "must-have" to safely unlock growth 

As part of SESAR 2020, the SESAR Joint Undertaking is seeking through this call to stimulate 
innovative players to explore initial solutions for a new unmanned traffic management (UTM) system 
supporting the cohabitation/sharing of airspace between manned and unmanned systems, which 
represents a critical market enabler that has not yet been sufficiently addressed at the European 
level.  

The SESAR Exploratory Research into RPAS and UAS will address the key research questions 
impacting the operation of UAS and RPAS in the very low level (VLL) environment, including beyond 
visual line of sight (B-VLOS) operations, as well as in the visual flight rules (VFR) environment (noting 
that the topic of instrument flight rules (IFR) integration will be addressed in other components of the 
SESAR 2020 Programme). 

Two work areas are defined under this Call; these are: 

 UAS/RPAS integration operational issues; and 

 UAS/RPAS integration technical issues. 

The first work area on UAS/RPAS integration operational issues (Work Area 1) includes one topic 
while Work Area 2, addressing technical issues, is split into 6 further topics. 

The technical specifications of this call for proposals were established in close collaboration with the 
European Aviation Safety Agency (EASA). The Agency will consider, where appropriate, the results of 
the awarded project for its future activities in that domain. 

This document is designed to offer potential bidders a more detailed technical description of the Call 
requirements than can be found on the European Commission Research and Innovation Participant 
Portal. It contains detailed descriptions of all Topics to be awarded under the Call, and offers research 
questions to assist the bidders to prepare their proposals. 
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1 Introduction 

1.1 Purpose of the document 

This document comprises the Technical Specifications for the 2016 SESAR 2020 RPAS Exploratory 
Research Call (H2020 – SESAR -2016-1).  

1.2 Inputs for this call 

The Topics described in this Call are based on considerable previous work conducted by many 
agencies. Potential bidders should build upon this body of work, including, but not limited to, work 
undertaken by: 

 The European Commission; 

 European Aviation Safety Agency (EASA); 

 SESAR; 

 Joint Authorities for Rulemaking on Unmanned Systems (JARUS); 

 EUROCONTROL; 

 National Aeronautics and Space Administration (NASA); and 

 International Civil Aviation Organization (ICAO). 

The technical specifications of this call for proposals were established in close collaboration with the 
European Aviation Safety Agency (EASA). The Agency will consider, where appropriate, the results of 
the awarded project for its future activities in that domain. 

1.3 Notes on terms in use 

Drone: The term ‘drone’ has been widely adopted to describe all types of Unmanned Aircraft Systems 
(UAS), including Remotely Piloted Aircraft Systems (RPAS) and autonomous vehicles. For 
convenience, the term ‘drone’ is used throughout this document to describe all kinds of UAS. 

Detect and Avoid: Detect and Avoid (D&A) functionality refers to ‘the capability to see, sense or detect 
conflicting traffic or other hazards and take the appropriate action’ [1]. It comprises a suite of sensors, 
processors and logic, backed by performance specifications and dedicated procedures, which 
enables a drone to avoid other drones, manned aircraft, birds, weather, buildings, terrain and other 
obstacles. It includes the functionality sometimes referred to as ‘sense and avoid’. 

1.4 Acronyms and Terminology 

Term Definition 

3G / 4G / 5G Third, fourth and fifth-generation mobile telecommunications 

ADS-B Automatic Dependent Surveillance (Broadcast) 

AMGA Annotated Model Grant Agreement 

ANS(P) Air Navigation Service (Provider) 

ATC Air Traffic Control 

ATM Air Traffic Management 

B-VLOS Beyond Visual Line of Sight 

C2 Command and Control 
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Term Definition 

CNS Communication, Navigation, Surveillance 

D&A Detect and Avoid 

EASA European Aviation Safety Agency 

E-ATMS European Air Traffic Management System 

FAA Federal Aviation Administration 

GA Grant Agreement 

EU European Union 

ICAO International Civil Aviation Organization 

IFR Instrument Flight Rules 

IT Information Technology 

JARUS Joint Authorities for Rulemaking on Unmanned Systems 

LOS Line of Sight 

MGA Model Grant Agreement 

MHz Megahertz 

NAA National Aviation Authority 

NASA National Aeronautics and Space Administration 

NOTAM Notice to Airmen 

QE Qualified Entity 

RIA Research and Innovation Action 

RPAS Remotely Piloted Aircraft System 

SESAR (2020) Single European Sky ATM Research Programme (2020) 

SESAR Programme 
The programme which defines the Research and Development activities 
and Projects for the SJU. 

SJU Work Programme 
The programme which addresses all activities of the SESAR Joint 
Undertaking Agency. 

SNI Simultaneous non-Interfering 

SWIM System-Wide Information Management 

UAS Unmanned Aerial System 
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Term Definition 

UTM Unmanned Traffic Management 

VFR Visual Flight Rules 

VLL Very Low Level 

VLOS Visual Line of Sight 
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2 Introduction 

2.1 Background 

The growing drone market shows significant potential for Europe. The development of the drone 
industry is dependent on the ability of drones to operate in all areas of airspace, including at very low 
levels. Stimulating research and innovation in this domain and in relation to the traffic management of 
drones operations is therefore a "must-have" to safely unlock growth with the associated possibility to 
create jobs. This was reflected in the recent update of the European ATM Master Plan (Edition 2015), 
as the safe integration of drones is now also a formal priority for SESAR.  

2.2 Aim 

As part of SESAR 2020, the SESAR Joint Undertaking is seeking through this call to stimulate 
innovative players to explore initial solutions for a new unmanned traffic management (UTM) system 
supporting the cohabitation/sharing of airspace between manned and unmanned systems, which 
represents a critical market enabler that has not yet been sufficiently addressed at the European 
level.  

2.3 Overall Scope and Rationale 
The research activities in the scope of this Call address very low-level (VLL) drone operations. 
Interaction with existing manned aviation is within scope, where unmanned platforms may encounter 
VFR traffic operating with or without support from the ATM system. However, the bulk of the work will 
be geared to cover operations taking place mostly where there is little or no air traffic control (ATC). 
The integration of drones with manned aviation in the IFR environment will be conducted within the 
Industrial Research programme of SESAR 2020. 

EASA has set the scene for regulatory harmonisation by publishing the ‘Advance Notice of Proposed 
Amendment 2015-10 [4] and a ‘Concept of Operations for drones’ [5]. These documents describe an 
approach to drone regulation that proposes three categories of operation: 

 Open: ‘safety is ensured through operational limitations, compliance with industry 
standards, requirements on certain functionalities, and a minimum set of operational rules. 
Enforcement shall be ensured by the police’. 

 Specific: ‘authorisation by National Aviation Authorities (NAA), possibly assisted by a 
Qualified Entity (QE) following a risk assessment performed by the operator. A manual of 
operations shall list the risk mitigation measures’. 

 Certified: ‘requirements comparable to manned aviation requirements. Oversight by NAAs 
(issue of licences and approval of maintenance, operations, training, Air Traffic Management 
(ATM)/Air Navigation Services (ANS) and aerodrome organisations) and by EASA (design 
and approval of foreign organisations)’. 

All research conducted under this Call shall be qualified in accordance with such categorisation, 
reflecting the range of vehicles and missions that are to be considered.  

Taking into account the fast-moving market dynamics and innovation thrust that characterise the 
emergence of the drone industry nowadays, notably in the "Open" and "Specific" segments, it is 
pivotal to ensure the shortest lead-time-to-market for the concepts and solutions that might emerge 
from this research. Otherwise, potential risks of obsolescence of the latter will naturally increase.  

This will call for novel approaches to the design and management of the innovation process to 
respond to such demanding, time-sensitive challenges. In particular, the ubiquitous digitisation that is 
pervasive in drone products and services will require capturing the potential of innovative concepts 
and ideas developed in other advanced fields such as advanced informatics, artificial intelligence, 
autonomy and robotics and/or telecommunications, implying the search for new forms of win-win 
cooperation between those sectors and aeronautics.  

Set against this fast-evolving background, it is therefore essential for the research work to be pursued 
in the context of this call to adhere to a set of basic principles that includes: 
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 Focusing on tangible rather than generic outcomes, with the potential to give a significant 
contribution to the creation of a strong European drone industry; 

 Contributing to the creation of a new ecosystem that mobilises the best of European science 
and industrial expertise in support of delivering such over-arching growth potential; 

 Where relevant, concentrating on producing disruptive results that can place Europe in a 
strong position in this growing international market; 

 Providing an added momentum to on-going European initiatives, in view of heightening their 
ambitions, accelerating their timescales and guaranteeing the quality and robustness of their 
outcomes; and 

 Tackling issues from a holistic perspective, that goes well beyond technology, to 
simultaneously consider key aspects – e.g. operations, safety, security, standards, training – 
that are pivotal to enable the fielding of such technologies.      

Two work areas are defined under this call; these are: 

 UAS/RPAS integration operational issues; and 

 UAS/RPAS integration technical issues. 

The first work area on UAS/RPAS integration operational issues (Work Area 1) includes one topic 
while Work Area 2, addressing technical issues, is split into 6 further topics. 

The purpose of this procedure is to award a maximum of 10 Grant Agreements (GAs), including a 
maximum of 1 GA for Work Area 1 and up to 9 GAs for Work Area 2 topics. The maximum duration of 
the GAs and therefore the projects is 24 months. Bidders may bid for more than one topic. 

The maximum budget for Work Area 1 is 0,8 million EUR  and for Work Area 2 is 8,2 million EUR. 

Please note that in addition to all provisions below, the key reference documents for this Call for 
Proposal are the SJU Work Programme 2016 [6] and SESAR 2020 Multi-Annual Work Programme 
[7]. They set out the purpose and scope of the ER Call for Proposals that will be implemented via the 
resulting GAs as well as the conditions for participation and award. 

The applicable agreement type is the SJU Model Grant Agreement (MGA), provided as part of the 
call. General guidance can be found in the Annotated Model Grant Agreement (AMGA). 

2.4 Implementation Guidelines  

Projects in each category address a distinct but necessarily-related aspect of researching the safe 
integration of drones. Project teams are recommended to share information as much as possible to 
promote a coherent view of how drone operations may be facilitated in Europe. To facilitate the 
cooperation between projects, the Project awarded for Work Area 1 should organise regular 
workshops to brief the other projects on its progress and ideas and to encourage the exchange of 
information between project teams. Informal sharing of ideas between all projects is encouraged 
throughout the conduct of the research. 

The SJU will organise a yearly SESAR UTM workshop to bring all partners together to share results 
and associate external players such as authorities or other SESAR partners to increase confidence 
on solutions being matured to ensure the safe integration of drones.  

All projects should also ensure that they include specific comments and recommendations relating to 
standardisation and regulatory needs to support the ongoing work by organisations such as the 
European Commission, EUROCAE, EASA and JARUS. Projects should strive to keep proposed rules 
proportionate to risk. 

It shall be noted that progress and results of the projects will be further discussed under the 
international cooperative agreements in place for SESAR harmonisation and interoperability with 
other modernisations in relation to safe integration of drones. This is particularly important in relation 
to the US/EU Memorandum of Cooperation, where a specific coordination with the FAA and NASA on 
RPAS integration and UTM is in progress. Projects shall be aware that this will be the route foreseen 
for SESAR coordination with international partners and international cooperation opportunities will be 
provided to awarded projects. 
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3 Topic short descriptions 

This section provides a short description of each topic to be researched. For more details, refer to the 
descriptions in Sections 4 and 5. 

3.1 Work area 1: Operational issues  

The SESAR UTM Concept Definition will develop an operational concept to enable the operation of 
drones of all capabilities in the VLL environment, while co-existing safely with existing manned 
aviation and respecting the needs of society at large. Work in this area should capitalise on on-going 
work carried out elsewhere (such as JARUS, EASA and NASA). To ensure a coherent concept 
definition, the 4 operational topics identified under the SJU Work Programme 2016 have been 
combined into one research topic further described below. 

3.1.1 Topic 01: SESAR UTM Concept Definition 

This topic covers the research of operational requirements and scenarios for a new UTM in the VLL 
environment, including urban drone operations, the role of autonomy and operational mitigations to 
command and control failure/corruptions. Consideration should be given to drone operations and their 
integration with maned aviation (including VFR). Any required interface with air traffic control (ATC) 
and the role of incursion protection against protected areas should also be studied. The SESAR UTM 
concept definition will consider in particular: 

 The need for drone control in VLL, addressing operational needs and functional breakdown; 

 Urban drone operations, considering public safety and societal acceptance; 

 Autonomy in VFR/VLL operations and the implications of autonomous drones operating in 
the VFR environment; and 

 Operational mitigation to command & control failure/corruption. 

3.2 Work area 2: Technical issues  

This Work Area will address the feasibility of technology options to support drone operations and 
integration, where required, in the VLL and VFR domains. Research should help mature emerging 
technologies and applications for UTM – from advanced fields such as IT, telecoms, intelligent 
systems or robotics – which can be fast-tracked into providing solutions to specific problems that are 
core to the near-term development of the EU drone industry. It should also help bridge SESAR UTM 
research with the wider scientific community and will provide the science necessary to support the 
safe integration of VLL drones, considering higher levels of automation. 

3.2.1 Topic 02: Drone information management 

It is anticipated that information management will be as applicable to drone operations as it is to 
manned aviation, but it is not clear if the type of data currently available to manned aviation, and the 
way it is managed and accessed, is appropriate to drone operations. This should be investigated. 
Furthermore, the cost implications should be considered against the potentially more financially-
constrained nature of many forms of drone operation. 

3.2.2 Topic 03: Aircraft systems 

This topic covers technologies that will need to be fitted to drones in order to implement the concept 
of operations for VLL drones, including specifically Detect and Avoid (D&A), communication, 
navigation, surveillance (CNS), and auto-pilot systems. Since there are likely to be a wide variety of 
drone types, operating in different ways, the project should consider not just individual technologies, 
but how such technologies should interoperate with other drones and manned aviation, especially 
when large numbers of drones are deployed. The topic will also investigate how such systems could 
be developed as low-cost solutions to further encourage sector growth. 
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3.2.3 Topic 04: Ground-based technology 

This topic covers the examination of ground-based technologies needed to support VLL drone 
operations. The operation of drones in VLL airspace introduces new challenges not encountered by 
manned aviation. Typically, outside the vicinity of airfields, there is limited infrastructure to support 
aerial operations, such as communication and surveillance. Furthermore, conventional navigation 
infrastructure may not be able to support the needs of VLL operations. It is necessary, therefore, to 
specify the ground-based technologies that are required to support VLL operations. 

3.2.4 Topic 05: Datalink 

This topic covers all issues concerning the use of data link for drones, including their Command and 
Control (C2). It should explore technological solutions, their limitations, their relevance and their 
performance requirements, including usage of spectrum and supporting networks.  

3.2.5 Topic 06: Security & cyber-resilience 

This topic covers the investigation of solutions to protect the drone system itself to ensure that, not 
only can it be prevented from performing outside its intended manner through some unexpected 
interference, for example, but also that the drone could not be unlawfully interfered with in order to 
deliberately divert it from its intended mission. A project proposing to cover this focus should also 
examine the concept of geo-fencing.  

3.2.6 Topic 07: Science for higher levels of automation 

This topic is designed to help bridge SESAR UTM research with the wider scientific community and 
support the safe integration of drones at VLL. The optimal combination of sensor technologies and 
smart algorithms should target in particular sensor data-fusion of selected lightweight systems that 
leverage state-of-the-art technologies, such as mobile phone sensor solutions. Collaborative conflict 
resolution and non-collaborative conflict resolution options are considered. The research activities 
under this topic will also include automation, with robotics being explored in terms of the application of 
higher levels of automation to the UTM system. 
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4 Work Area 1: Operational Issues 

This section provides full descriptions of the topic to be researched in Work Area 1, and includes 
examples of the research questions to be addressed. 

4.1 Topic 01: SESAR UTM Concept Definition 

SESAR UTM Concept Definition will develop an operational concept to enable the operation of drones 
of all capabilities in the very low-level (VLL) environment, while co-existing safely with existing 
manned aviation and respecting the needs of society at large. 

In reference to the SJU Annual Work Programme 2016, this topic covers Section 3.5.3 (e) 1) topics a) 
to d). 

4.1.1 Specific Challenge 

The operation of potentially large numbers of drones at low levels, mostly outside airspace where 
there is any formal ATC, presents number of significant operational challenges. For this reason, it is 
necessary to establish a clear concept of operations, within which drones will operate, that is 
understood and agreed by all stakeholders. Since the aviation sector has long had a strong safety 
culture designed to minimise the risk of injury or death through failure in the system, it is essential that 
the approach to safety is commensurate with the risk posed to people and property by the drone itself 
and the mission it is engaged in. The research will include identification of how drones can be 
operated safely in non-nominal situations, without posing an unacceptable danger to other airspace 
users, and people and property on the ground. 

In recent years there has been very significant publicity given to drones, much of it negative, 
sensationalist or simply ill-informed. As with any disruptive technology or concept, the reaction from 
society will vary enormously depending on the perspective of the individual or organisation. 
Furthermore, the fundamental rights of European citizens must be protected from intrusion by drone 
operators. Consequently, this project will also examine non-aviation aspects of drone operations, to 
identify key issues for society and to offer solutions to ease social acceptance. 

4.1.2 Scope 

This project addresses those drones that are expected to operate in the VLL environment, covering 
many types of aerial activity, including leisure, remote infrastructure inspection, rural operations, 
flights in densely-populated and urban areas, and flights near protected sites, such as airports or 
nuclear power stations. Although manned aviation operating in this airspace is typically uncontrolled, 
it will be necessary to address how drones might operate within controlled airspace near, for example, 
airfields. In addition, VLL airspace is also used by other classes of airspace users, such as military 
aircraft, rotorcraft, balloons, hang-gliders, micro-lights, parachutists and so on. The Concept must 
enable safe interaction with all these users. Operational considerations must include contingencies 
and emergencies, and societal issues must also be addressed. 

This topic is not intended to address particular technological solutions, which are covered in ‘Work 
Area 2: Technical Issues’ in this Call. However, it will be necessary for the project to identify where 
technical developments are needed, and to quantify, as far as possible, the high-level safety and 
performance requirements of that technology needed to implement the Concept. The project should 
not propose specific technology choices. 

Since the Operational Concept is the foundation upon which additional drone research work will be 
conducted, the project will produce of a set of reference scenarios that illustrate the wide variety of 
drone operations that could be anticipated. This should cover the full range of drones operating in 
EASA’s ‘Open’ and ‘Specific’ categories. This scenario set should include, inter alia, the following 
scenarios: 

 Visual Line-of-Sight (VLOS) surveying; 

 B-VLOS surveying; 

 B-VLOS package delivery; and 
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 Urban operations. 

The development of the concept of operations should take into account work already undertaken 
around the world on this subject in order to promote relevant global harmonisation, in particular 
NASA’s UTM research project [9] and work undertaken by the Joint Authorities for Rulemaking on 
Unmanned Systems (JARUS) [10]. The project should make clear any assumptions made about the 
volumes of traffic used to define the concept and any implications for its viability if those assumptions 
are inaccurate. 

4.1.3 Research Questions 

The following research questions are presented to assist bidders to scope their proposals. However, 
the questions should not be considered prescriptive or exhaustive, and bidders may expand or 
reorganise the issues as required to generate a comprehensive concept of operations for drones. 
They are grouped within four areas: 

 The VLL environment; 

 Management of drones in the VLL environment; 

 Contingencies and emergencies; and 

 Societal implications. 

The VLL Environment: 

 What are the lateral and vertical extents of any environment that could be termed ‘VLL 
airspace’? Should this be viewed by all aviation stakeholders as airspace within which 
special rules apply, or is it just advisory to indicate to other airspace users that drone 
operations can be expected in that airspace? 

 Is there a need for specific airspace and route design and/or classifications to enable VLL 
drone operations (e.g. dynamic ‘no-fly’ zones, ‘limited fly zones’, ‘drone highways’, specialist 
corridors, fixed route network, ‘free-flight airspace’, segregated airspace etc)? If so, what are 
the options and how would this integrate with existing airspace classifications? If new 
dynamic airspace classifications are envisaged, how will it be managed, how will drone 
operators know or request airspace status change, and how will autonomous vehicles 
already en-route become aware of changes to airspace status? 

 Will VLL drone operations be able to take place under existing flight rules (VFR/IFR) and 
observing the current meteorological conditions definitions (VMC/IMC)? If not, is there a 
need to modify the rules or invent new categories? 

 How should drones and their missions be classified to enable effective regulation, 
management and operation? 

Management of drones in the VLL environment: 

 Is there a need for a ‘big picture’ overall management of VLL airspace and, if so, what 
should it look like? 

 It is possible that UTM may have to deal with air vehicles in much larger numbers than has 
traditionally been the case in conventional ATC; what are the human performance and 
concept design issues associated with this factor? 

 Is there a need for separation provision and, if so, what are the minima and how should they 
be applied? If not, how will drones be separated from each other and from manned aircraft? 
Could drones self-separate and, if so, how could this function in an environment where 
conventional manned operations are in progress? 

 When is there a need for a D&A capability and, where a particular type of drone cannot be 
individually equipped, or otherwise perform that function, what operational mitigations are 
possible to ensure the safety of the drone, other airspace users and people and property on 
the ground? 

 How will drones interact with conventional ATC and with UTM?  
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 How can drones safely operate in the same airspace as manned aerial activities, including 
rotorcraft, parachutists, balloons, hang-gliders and other airspace users with little or no 
technical equipage? 

 Is there a need for mandating surveillance equipment to be carried by all flying entities 
(manned or unmanned) in at least certain areas of the VLL environment? If so, what would 
be the high level surveillance performance requirements? Could those requirements be 
variable depending on the performance of the flying entity (e.g. different requirements for 
manned and unmanned flying entities, or depending on the speed of the flying entity, or on 
the additional equipment that is carried on board)? 

 How would VLL UTM interoperate and interface with conventional ATM?  

 At locations where multiple drones are expected, such as departure and arrival sites, is 
there a need for sequencing and merging and, if so, how could this be managed? 

 How can a UTM concept support the coexistence of autonomous, remotely-controlled and 
manned platforms? 

 How can UTM manage drones of different capabilities and equipage levels, and what 
mechanisms would be necessary to balance flexibility and safety? How can autonomous 
vehicles operate alongside remotely controlled and manned platforms? 

 How should drone operators communicate with UTM? Should communications be ground-
ground or routed through the drone? What would the high-level latency requirements be? 
Could latency requirements be variable depending on the performance of the drone (e.g. 
linked to speed or ability to hover)? 

 Should demand and capacity be managed in VLL airspace to prevent congestion and, if so, 
how? 

 How should demands in “hot spots” be prioritised? 

 How can safety be managed and assured for both manned aviation and for people and 
property on the ground? 

 Are there particular issues that need to be addressed regarding drones of very long 
endurance (days/weeks/months)? 

 What are the functional requirements for technology to support safe operations, including 
air-air and air-ground communications, navigation, ground and airborne surveillance, ground 
communications infrastructure, weather/aircraft/obstacle avoidance etc? 

 Is it possible for drones to be operated simultaneously with manned vehicles at conventional 
airports through, for example, simultaneous non-interfering (SNI) operations? 

 What are the implications of drone service providers operating multiple drones, maybe in 
significant numbers, from a ‘control centre’? 

 Is it possible for drones to operate cooperatively, for example ‘follow-me’, in formation, in 
clusters, or in highly-autonomous ‘swarms’, and how should they be handled? 

 What are the particular problems and requirements associated with urban operations by 
potentially large numbers of drones? 

Contingencies and emergencies: 

 How should remotely-piloted drones behave if their C2 data link fails? 

 Should autonomous drones be monitored for compliance with their planned mission and, if 
so, how could this be accomplished, and how should non-compliance be addressed? 

 How should drones behave if their navigation system cannot function to an appropriate 
level? 

 How should autonomous drones behave when they experience an emergency? 

 What special cases exist for dealing with non-nominal situations in urban areas? 

 How can the danger posed by drones in emergency conditions be minimised? 

 Is it realistic to allow malfunctioning drones to be ‘cut down’, that is, crashed deliberately? If 
so, how could this be managed safely? 
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 In the event of a catastrophic failure, is it possible/required to implement a safety system, 
such as a parachute, to protect people and property on the ground? If so, under what 
circumstances could such a system be required? 

 Are there additional procedural, technological and/or infrastructure requirements for dealing 
with drones in emergency conditions? Is it possible to allow a drone in an emergency 
condition to receive priority that may go against any normal drone operating procedures (for 
example, fly outside expected corridors or airspace) and, if so, how could it be separated 
from manned, remotely-piloted, and autonomous air vehicles? 

 How should a drone that is dependent on a D&A system behave should that system fail? 

 How should drones in voice or data contact with UTM behave, should that system fail? 

 In the event of an incident or accident, are there any additional aspects that should be 
considered to assist in any subsequent investigation? 

 What connections are needed between the drone operator, UTM and ATC to ensure a safe 
and harmonised response to contingencies? 

Societal implications: 

 How can the public be protected from irresponsible or illegal operation of drones? For critical 
infrastructures and risk-identified zones in general? 

 How can society’s fears over invasion of privacy be allayed? Is there a need for new privacy 
regulation and, if so, what should it cover? How should any private data gathered by drone 
operators be protected? 

 Is there a need for identification, tracking and surveillance of drones? If so, how should this 
be implemented? 

 How should liability be attributed and what mechanisms and/or legal provisions should be 
defined in order to allow this issue to be understood and well managed? 

 How should the issue of operator liability insurance be addressed and what mechanisms 
and/or legal provisions should be defined in order to allow this issue to be understood and 
well managed? 

 What are the environmental factors that may accompany operation of large numbers of 
drones, such as noise, pollution and visual pollution? How can the impact be minimised, 
especially near nodes where drone businesses may be despatching and recovering large 
numbers of drones, in built-up areas and in areas of outstanding natural beauty? 

4.1.4 Example of a SESAR UTM concept  

This section provides an example of focus areas for a SESAR UTM concept seen from a regulatory 
perspective. It is offered to help frame the research activities 

What are the core services of an EU UTM? 

The operational philosophy of an EU UTM could rely on the following guiding principles: 

 It would only allow flights of registered operators and drones, whose technical 
characteristics would then be used to provide an optimized flight route for the particular 
drone and mission. 

 Such optimal flight routes would be offered on the basis of information on airspace 
(availability routes & restrictions through geo-fencing), weather, terrain and other traffic 
operations with due consideration given to route demand and supply conditions. 

 The flight would be automatically tracked and sufficiently separated from any other traffic. 

These principles are notably consistent with both the JARUS CONOPS recently released and the 
operational concepts emerging from the relevant NASA/FAA activities. The adherence to such set of 
principles would require an EU UTM to eventually deliver the following core services: 

 The verification of drone and operators’ registration and identification requirements; 

 The provision of the planning & tracking services; and 
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 The management of separation and the implementation of geo-fencing restrictions to 
guarantee safety. 

With such a facility, “UTM providers” would get the basic information on airspace, terrain, obstacles 
and weather to tailor their services whilst the “UTM management service provider” would bear 
responsibility for the quality and resilience of its flight service, including flight information to guarantee 
adequate separation. Although drone operators would remain ultimately responsible for the safety of 
flight, they would be able to rely on a high-quality service for delivering their missions.  

Fielding of such a concept would require the following sets of input information:  

 Authority information: operator approval; registration of drones with identification; airspace 
rules; geo-fencing data, including real-time NOTAMs (for safety, security, privacy or 
environmental considerations); and 

 Operator information: to provide data on performance characteristics of their drones, to 
identify themselves and to express flight needs. 

4.1.5 Expected Impact 

The generation of a successful and accepted concept of operations for the operation of drones is a 
prerequisite for the development of standards, regulations, management and control agencies, 
operating procedures and business plans. It will also provide the foundation upon which technical and 
infrastructure developments can be made in order to allow the drone market to achieve its full 
potential. 

4.1.6 Type of action 

Research and Innovation Action (RIA). 
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5 Work Area 2: Technical Issues 

This section describes the requirements for Work Area 2, designed to help mature emerging 
technologies for UTM – from advanced fields such as IT, telecoms, intelligent systems or robotics – 
which can be fast-tracked into providing solutions to specific problems that are core to the near-term 
development of the EU drone industry. Proposals should be structured to cover at least 1 or several of 
the 5 focus areas described below and work in close cooperation with Work Area 1: 

 Drone information management; 

 Aircraft systems  

 Ground-based technology; 

 Data links; and 

 Security and Cyber-resilience.  

All projects awarded under this Work Area will be Research and Innovation Actions (RIA), where the 
projects will aim at establishing new knowledge and/or to explore the feasibility of a new or improved 
technology, process, service or solution. For this purpose they may include basic and applied 
research, technology development and integration, testing and validation on a small-scale prototype 
in a laboratory or simulated environment. Projects may also contain closely connected but limited 
demonstration or pilot activities aiming to show technical feasibility in a near to operational 
environment. Examples of research questions to be addressed are included. 

5.1 Topic 02: Drone information management 

This focus area covers the examination of all issues related to the nature and usage of information 
exchange to enable smooth and integrated drone operations. 

In reference to the SJU Annual Work Programme 2016, this topic covers Section 3.5.3 (e) 2) topic a). 

5.1.1 Specific challenge 

In manned aviation, the sharing of timely and relevant information, of guaranteed quality, is 
recognised as a prerequisite for safe and efficient operations. Drones will operate in complex low-
level airspace where there will be other drones, manned aircraft, buildings and terrain hazards. It is 
essential, therefore, that aeronautical information and planning facilities are sufficiently robust and 
accurate to enable these operations to be conducted safely and efficiently. 

5.1.2 Scope 

It is anticipated that information management will be as applicable to drone operations as it is to 
manned aviation, but it is not clear if the type of data currently available to manned aviation, and the 
way it is managed and accessed, is appropriate to drone operations. This should be investigated. 
Furthermore, the cost implications should be considered against the potentially more financially-
constrained nature of many forms of drone operation. 

The range of drones under consideration is very large, ranging from small line-of-sight (LOS) drones 
of limited capability, all the way up to extremely advanced machines flying autonomously over long 
distances in a wide variety of airspace environments. Consequently, this topic should consider 
information management from the perspective of the many mission types that may be envisaged. A 
scenario-based approach may be considered to illustrate the range and applicability of information 
management.  

A project proposing to cover this topic should make clear any assumptions made about the volumes 
of traffic used in the analysis and any implications for the conclusions. 

5.1.3 Research Questions 

The following research questions are presented to assist bidders to scope their proposals. However, 
the questions should not be considered prescriptive or exhaustive, and bidders may expand or 
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reorganise the issues as required to generate a comprehensive concept of operations for drones. 
They are grouped within three areas: 

 Drone administration; 

 Aeronautical information; and 

 Flight planning and management. 

Drone administration: 

 How should drone registration processes and the associated data management be 
conducted? 

 What needs are there for standardisation and regulation of drone-specific information? 

 Given the likely volume of drone-related data, is there a need for application of new data-
management concepts such as ‘big data’, or ‘service-oriented architecture’? 

 How can the security of drone information, including C2 data links, be assured? 

 How can the necessary confidentiality of data be assured? 

Aeronautical Information: 

 What forms of aeronautical information are needed to operate drones in ‘VLL airspace’? Are 
there additional terrain data requirements for urban operations? How should this information 
be supplied? How to take into account the relationship between aeronautical data used for 
drone operations and that used by manned operations? 

 How should drone operators and/or service providers assure data quality to support drone 
operations? 

 How should drone operators and/or service providers access and update drone-specific 
aeronautical information? 

 How should airborne drones be made aware of changes to aeronautical information that 
may happen while the vehicle is airborne, for example activation/de-activation of airspace 
reservations? 

 What meteorological services are required, and how can they be supplied? 

Flight planning and management: 

 How will drone operators and service providers interact with the flight-planning 
environment? Is there a need for specialist tools, systems or apps on mobile devices? 

 What should be the link between "UTM" and the traditional ATM system? Which information 
is required from every actor and how these two systems will cooperate? 

 Do drone flight trajectories need to be pre-defined exactly, or is there room for flexibility? If 
so, are there constraints and how should this be managed? 

 Are ‘VFR’ style flights allowed, or should all drones have a published flight plan? If ‘VFR’ is 
permissible, under what conditions? 

 How will filed trajectories be managed? Is there a need for operators to de-conflict their 
proposed trajectories, or is that the role of UTM? 

 How can changes to trajectories for drones already airborne be managed, including those 
drones that are fully autonomous? 

 What are the requirements for a link between drone flight plans and those for manned 
aviation? Should drone flight plans be made available to conventional ATC, if yes how? 

 What technology is required to support flight planning and management, and also fleet 
management and the management of multiple drones by one operator? 

 What supporting network infrastructure is required for UTM? How should it be managed? 
What are its performance requirements? 

 Is there a need for ‘drone SWIM’? If so, should it be linked to SWIM for manned aviation? 
How could this be made available? 

 If there is a need for UTM network infrastructure to adopt a SWIM-like approach, what 
SWIM services are needed, and is there a need for new or modified SWIM services? What 
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are the particular requirements should the SWIM architecture need to connect to the SWIM 
environment for manned aviation? How could this be made available? 

 What weather information should be made available to drone operators and service 
providers? How could this be made available? 

5.1.4 Expected Impact 

There is likely to be a vast amount of information generated by the appearance of large numbers of 
drones in the skies. Unless drone operations are supported by an appropriate information-
management environment, it is unlikely that safe and effective drone operations could be conducted. 
This study will identify drone-specific issues concerning information management, the need for 
integration with manned aviation, and explore solutions to the issues raised. In doing this, a safe 
increase in drone activity will be supported, and growth of the industry promoted. 

5.2 Topic 03: Aircraft systems 

This topic covers the examination of the range of technologies on-board the drone itself that are 
needed, or that need to be developed, in order to implement the UTM concept. 

In reference to the SJU Annual Work Programme 2016, this topic covers Section 3.5.3 (e) 2) topic d). 

5.2.1 Specific Challenge 

VLL drones represent a new type of air vehicle that operate in a fundamentally different way to 
conventional aviation. In order to remain safe and effective, they will require new technologies to be 
developed and installed on the air vehicle itself, or for existing technologies to be used in a different 
way, both of which should be safely interoperable with existing manned aviation. 

5.2.2 Scope 

This topic covers technologies that will need to be fitted to drones in order to implement the concept 
of operations for VLL drones. It is recommended that the project proposing to cover this focus area 
works closely with Topic 01 in order to promote a coherent approach to addressing the problem. 
Since there are likely to be a wide variety of drone types, operating in different ways, the project 
should consider not just individual technologies, but how such technologies should interoperate with 
other drones and manned aviation, especially when large numbers of drones are deployed. The 
impact on spectrum should also be considered. 

This Topic should address all aspects of airborne technology, including Communications, Navigation 
and Surveillance systems, Detect and Avoid systems, auto-pilot systems (including for autonomous 
operations). The Topic should include coverage of the miniaturisation of drone technologies and what 
could be done to produce lower-cost systems than are currently in use in manned aviation, including 
the use of non-certified systems. 

5.2.3 Research Questions  

The following research questions are presented to assist bidders to scope their proposals. However, 
the questions should not be considered prescriptive or exhaustive, and bidders may expand or 
reorganise the issues as required to generate a comprehensive concept of operations for drones. 

 Drones in categories other than EASA’s ‘Open’ Category will require some form of D&A 
capability to prevent collisions between the drone and other drones, manned aircraft, terrain 
and obstacles. What are the technological options for satisfying this requirement, including 
against non-cooperative targets, what are the performance requirements, and how do such 
requirements change as the risk category of the drone increases? 

 If drones need to be able to detect and avoid weather, what technology options are needed 
to achieve this? 

 As drone complexity increases, what are the issues surrounding the development and 
certification of drone auto-pilot systems? What are the technological implications and 
options for enabling fully-autonomous operations? 
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 What technologies can enable drones to navigate with sufficient accuracy in all potential 
operating environments? What are the navigation system performance requirements and 
how will drone navigation and manned aircraft navigation interoperate? 

 If there is an operational need for cooperative surveillance technology and what are the 
technical options? Should a drone transponder be the same as those in use for manned 
aviation? What about system implications for General Aviation and Rotorcraft? 

 If dependent surveillance is required, IN and/or OUT, what technological options exist and 
what are the implications of its carriage for drone operations, UTM, ATC and manned 
aircraft?  

 VLL drone operations will take place, by definition, at very low level. What are the 
implications for CNS systems of drone operations occurring at such low levels? What are 
the solutions to address these implications? 

 How could safety-critical aircraft systems be reduced in cost without compromising on 
performance? 

 What is the best approach regarding the use and protection of aeronautical spectrum and 
what are the implications of using unprotected spectrum in other bands? 

 What are potential issues concerning the certification of drone-specific systems? How can 
systems be certified as being safe and appropriate without incurring the significant costs 
often associated with certification of airborne equipment? 

 Is it possible to use non-certified systems and, if so, how can safety be assured? 

5.2.4 Expected Impact 

There is a wide variety of drone types varying from those small ‘toy-like’ machines with limited 
capability, all the way up to highly-advanced systems with performance very similar to manned 
aircraft. Consequently, the range of technologies needed to enable all anticipated variations in drone 
operations is vast. This project is expected to explore a comprehensive range of options for airborne 
technology across the full range of drone operations, enabling the growth of the sector and the safe 
integration of drones with other drones and with manned aviation. 

5.3 Topic 04: Ground-based technology 

This topic covers the examination of the technologies needed to support the concept of operations for 
the operation of VLL drone operations. 

In reference to the SJU Annual Work Programme 2016, this topic covers Section 3.5.3 (e) 2) topic d) 
and e). 

5.3.1 Specific Challenge 

The operation of drones in VLL airspace introduces new challenges not encountered by manned 
aviation. Typically, outside the vicinity of airfields, there is little infrastructure to support aerial 
operations, such as communication and surveillance. Furthermore, conventional navigation 
infrastructure may not be able to support the needs of VLL operations. It is necessary, therefore, to 
examine the concept of operations for VLL drone operations and to specify the ground-based 
technologies that are required to enable that concept. 

5.3.2 Scope 

This project should examine what ground-based technologies are needed to support UTM, describe 
its technical architecture and indicate its performance requirements. It should address the use of 
communications, navigation and surveillance technologies, and how data supplied by these means 
should be used and by whom, including the need for traffic situation and other displays. The 
complications posed by the operation of drones beyond line of sight should be addressed. 

The specification of data links is not in the scope of this focus area, and nor are issues related to the 
performance of networks needed to support them, or spectrum issues for any technologies 
considered in the concept for any purpose.  
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5.3.3 Research Questions 

The following research questions are presented to assist bidders to scope their proposals. However, 
the questions should not be considered prescriptive or exhaustive, and bidders may expand or 
reorganise the issues as required to generate a comprehensive concept of operations for drones. 

 What ground-based technologies are needed to support UTM? What should be the technical 
architecture and what are its performance requirements? How should it be delivered? 

 What are the technology options for providing surveillance for UTM? What is the need for 
drones to report their position, and how should this be accomplished and the information 
made available to appropriate stakeholders? Who are those stakeholders? How should it be 
delivered? 

 What tools could be developed to help, such as situation and data displays, conflict 
detection, safety nets, conformance monitors, route planners etc? 

 What are the navigation options for supporting VLL drone operations? If GNSS (GPS or 
Galileo) are considered important, is there a need for space-based or ground-based 
augmentation in order to provide the necessary performance e.g. in urban environments? 

 What technologies are required to support drone contingencies, emergencies and 
accidents? How could they be delivered? 

 What special technological issues arise from B-VLOS operations? How should they be 
addressed? 

5.3.4 Expected Impact 

It is certain that the new concept of VLL operations by drones will need both new technologies and 
the re-use of existing technologies in order to function safely and efficiently. Correct specification of 
this technology will significantly facilitate the effective implementation of drone operations. 

5.4 Topic 05: Data link 

This topic covers the examination of technology issues related to signals in space required for the 
control of drones in the VLL environment. It will cover technology options, performance requirements 
and analysis of data link demands on the spectrum. 

In reference to the SJU Annual Work Programme 2016, this topic covers Section 3.5.3 (e) 2) topic b). 

5.4.1 Specific Challenge 

Most drones, even autonomous ones, will need some form of data link. This could be for command 
and control, payload, collision avoidance, communication with the UTM system etc. Many 
technologies exist for data link from within and without the aviation world and it is necessary to identify 
which technologies are suitable for use to enable safe and efficient drone operations. Each 
technology places demands on both supporting networks and the electromagnetic spectrum. Given 
the potential volume of drones that may be operating, it is critical to understand the ability of scarce 
spectrum resources to support such data link requirements, and to ensure that drone operations using 
these technologies do not adversely interfere with manned aviation. 

5.4.2 Scope  

This topic covers all issues concerning use of data link for drones. It should address technological 
options, their limitations, their relevance and their performance requirements, including usage of 
spectrum and their supporting network requirements. However, any data links concerned with drone 
payload operations are not in scope of this project, unless they are dual-use. In that case, the safety, 
redundancy and performance issues associated with dual-use technology should be addressed. 

It is likely that drones of different classes will have very different requirements. A range of drone types 
should be examined, and a scenario-based approach may be considered.  
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5.4.3 Research Questions 

The following research questions are presented to assist bidders to scope their proposals. However, 
the questions should not be considered prescriptive or exhaustive, and bidders may expand or 
reorganise the issues as required to generate a comprehensive concept of operations for drones. 

 If ground-based mobile telecommunication networks are considered a potentially useful 
technology, what are the performance requirements, and is the current generation of 
technology (3G/4G) able to provide the necessary performance and services? How can the 
aviation community and the telecommunications providers work together to ensure that 
technology evolves to meet the demands and requirements of conventional mobile 
telecommunications and drone operations (e.g. the development of 5G)? 

 Could low-cost/low-weight satellite communication options be envisaged? 

 Are existing aviation data links useful to drone operations? If so, how and what are the 
issues, challenges and potential solutions for enabling their use? 

 Can LOS and BLOS links use the same technology, for example implemented on the same 
frequency? How could new links enable smaller, lower cost antennas and terminals than are 
typically necessary for conventional aeronautical use? What are the performance 
requirements for each operating mode, and how could such systems be managed? 

 What are the implications for ground infrastructure of operations by potentially large 
numbers of drones operating at very low altitudes? 

 Do command and control data links, which are often bespoke and proprietary, need to be 
regulated and/or protected to ensure their safe performance? If so, what are the 
performance requirements? What is the spectrum and data capacity of proposed systems? 

 What connectivity is required by autonomous drones, for example to allow them to receive 
changes to flight plans or airspace definitions? 

 If voice communications to ATC and/or the UTM system are routed through a data link, what 
are the technological implications and performance requirements? 

 What are the data link options and performance requirements for D&A systems, including 
those for avoiding other aircraft, terrain, obstacles and weather? 

 How should drone-specific spectrum management be conducted? 

5.4.4 Expected Impact 

Data links are an essential component of drone operation. The wide variety of drones entering 
service, and the wide range of missions for which they are likely to be used, means that it is vital to 
ensure that data links used are safe, effective, meet appropriate performance requirements and do 
not adversely affect that spectrum protected for use by aviation stakeholders. It is essential to 
understand these issues and ensure that they are well controlled in order for drones to be safely 
integrated with manned aviation. 

5.5 Topic 06: Security and Cyber-Resilience 

This topic covers the examination of security issues surrounding UTM. 

In reference to the SJU Annual Work Programme 2016, this topics covers Section 3.5.3 (e) 2) topic a) 
(with regards to geo-fencing) and f). 

5.5.1 Specific Challenge 

The operation of drones represents a new challenge to society in that, for the first time, airborne 
assets will be available to anyone to fly, yet which have the capability to invade privacy or to cause 
distress and damage to people and property. It is essential, therefore, to ensure that the risk to the 
public is minimised by effective regulation, supported by appropriate technologies. Furthermore, it is 
essential that the potential for drones to fly where they are not supposed to is minimised as far as 
possible. 
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5.5.2 Scope 

A project proposing to cover this topic should investigate how to protect the drone system itself to 
ensure that, not only can it be prevented from performing outside its intended manner through some 
unexpected interference, for example, but also that the drone could not be unlawfully interfered with in 
order to deliberately divert it from its intended mission. 

Drones have the potential to execute illegal and dangerous activities including, for example, acts of 
terror. This project will look at ways of reducing the risk of such unlawful interference. 

A project proposing to cover this topic should also examine the concept of geo-fencing. This includes 
examining the UTM concept developed in WA1, including concepts for airspace classification and 
reservation, and examine options for ensuring that airspace constraints cannot be violated.  

This topic covers technological options for both airborne and ground elements, including navigation, 
communication between air and ground, in-flight updates, network requirements, service provision 
options etc. 

This topic covers security from three perspectives: 

 Security of the drone system; 

 Security of third parties as a result of the operation of a drone system; and 

 Application of geo-fencing to ensure compliance with mission and airspace constraints. 

5.5.3 Research Questions 

The following research questions are presented to assist bidders to scope their proposals. However, 
the questions should not be considered prescriptive or exhaustive, and bidders may expand or 
reorganise the issues as required to generate a comprehensive concept of operations for drones. 

Security of the drone system: 

 How can the security of any networks in operation to support drone operations be assured? 
Are there appropriate cyber-security standards in place and, if not, what is required? How 
could the experience from other domains be applied in the drone sector? 

 How can the security of drone data links be assured? What level of resilience to interference 
or external attack is required to achieve this assurance? 

 Should drone systems be designed to recognise that they are subject to either interference 
or an external attack? If so, how could this be done, and how should the system behave, 
should it detect such an event? 

Security of third parties: 

 How is it possible to ensure that drones are operated in accordance with the appropriate 
procedures and regulations? 

 Is there a need for a drone supervisory authority and, if so, what is the scope of its remit, 
how tactical should it be and what are its powers when detecting any infringement? 

 How could drone operators, UTM, or other drone-management agencies interface with the 
emergency, security and/or military agencies, should the security of people or installations 
be suspected? 

 How can the appropriate authorities detect and react to actual threats that are identified as a 
result of drone activity? 

 What technologies may be needed to facilitate the detection, identification, tracking and 
follow-up of unauthorised drone activity? 

 Is it possible to take counter-measures against drones deemed to pose a threat to people or 
property? What operational options are available, what technologies should be considered 
and what are the legal implications. How can the safety of the general public and property 
be assured during the execution of such counter-measures? 

Application of Geo-fencing: 
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 How could geo-fencing systems (active vs passive) be incorporated into a drone system? 
Which elements need to be in the air and on the ground? 

 Where will source data come from, and how will it be shared with the drone system? 

 How would dynamic airspace definitions be dealt with, including passing of changing 
information to aircraft in flight? 

 What are the special considerations for the operation of fully-autonomous drones, if any? 

 How should geo-fencing databases link with airspace databases for manned aviation? If a 
SWIM-style environment is envisaged, is it restricted to drone operations, or does it connect 
to SWIM for manned aviation? Which stakeholders need access to information, and how will 
confidentiality of data be managed? 

 What technological options are available, and what are the performance requirements? 

 Is GNSS spoofing a viable threat and, if so, how could it be countered? 

 What service options are there for the management of geo-fencing systems and data? Is 
there a need for central management of geo-fencing? 

 How should drone operators interact with the relevant airspace planning authorities? 

 What are the special provisions, if any, for geo-fencing systems in urban areas? 

 Is there a need for a dedicated compliance monitoring capability and/or service? How could 
this be implemented? 

 Should geo-fencing systems automatically prevent drones from infringing unauthorised 
airspace volumes, or simply provide a warning to the user? What should a drone do if it 
detects and actual or imminent infringement? 

 What applications and tools could be developed to support the drone operator, ANSPs, 
NSAs and the security services? 

 How can certain drones be enabled to bypass restrictions when so authorised, for example 
in the case of drones operated by medical and/or the emergency services that may need to 
enter prohibited volumes? 

 Should geo-fencing systems be modifiable by the user, or should they be ‘hard coded’ by a 
system/service? Should any hard-coding apply to all data, or just that airspace data 
applicable to prohibited and/or restricted airspace? 

 How could a geo-fencing system prevent a user from overriding constraints input into the 
system? 

 Is there a need for classified databases and, if so, how could this data be managed? 

 Should geo-fencing systems report if their drones have been instructed to violate airspace 
constraints? If so, to whom and how? 

5.5.4 Expected Impact 

There is considerable concern about the security implications of the proliferation of drone operations. 
This project will analyse the problem so that security issues can be effectively addressed as drone 
operations are enabled. Geo-fencing can be used advantageously to allow or deny any action of a 
drone, depending on its position. Successful deployment of such systems should increase safety and 
prevent unlawful activity by drone operators. 

5.6 Topic 07: Science for Higher Levels of Automation 

This section describes the requirements for the topic designed to help bridge SESAR UTM research 
with the wider scientific community and will provide the science necessary to support the safe 
integration of drones at VLL. The research activities under this topic will focus on automation with 
robotics being explored in terms of the application of higher levels of automation to the UTM system 
and researching whether and in what ways autonomy could be used to deliver operational benefits to 
drive long-term economic growth. 

In reference to the SJU Annual Work Programme 2016, this topics covers Section 3.5.3 (e) 2) topics 
a) to e) for long term aspects. 
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5.6.1 Specific challenge 

It is expected that, by 2035, our skies will go through a profound change. Where currently airspace is 
sparsely occupied by larger aircraft at higher altitudes and by small leisure and commercial aircraft 
closer to the ground, the rise of commercial & civil drone usage would lead to a much denser form of 
air traffic at VLL, with many more interactions between air traffic participants. This poses a 
considerable challenge from a traffic management point of view.  

The challenge is to find a robust and interoperable technical solution that is suitable for the smallest of 
drones. Importantly, many of these drones are envisaged to operate autonomously. The solution will 
have to be lightweight, energy efficient, and allow for autonomous avoidance manoeuvres even on 
the smallest of drones.  

5.6.2 Scope 

This project will answer the question: “How can drones best leverage a sensor suite of state-of-the-art 
electronic sensors and communication devices in order to make a safe, robust and interoperable VLL 
UTM solution for drones, including, but not limited to, D&A systems that still fit on small drones?” 

The mobile phone industry has spurred an unprecedented advance in the production of small 
electronics, which has resulted in a plethora of sensors, processors, and communication devices, 
including small cameras, tiny radars, structured light sensors, microphones, and small communication 
devices. It is possible that, by combining these sensors in the best way possible, a common solution 
to VLL UTM could be found. 

For full robustness, the solution should involve both cooperative D&A systems and, for where 
cooperative systems fail or are not present, non-cooperative D&A. For non-cooperative D&A, multiple 
sensors should be investigated and combined in a single, lightweight sensor and navigation package, 
in which sensor data-fusion leads to high robustness. It should also be investigated how this solution 
would perform in densely-populated areas, with drones flying in an urban environment or even 
indoors. Also, it will have to be investigated how the interaction should be shaped with a potentially 
very connected ‘Internet of Things’ environment. 

The following aspects should be researched: 

Sensor selection: 

A systematic study of how to create an optimal combination of technologies and smart algorithms. 
This should target in particular sensor data-fusion of selected lightweight systems that leverage state-
of-the-art technologies, such as mobile phone solutions and the ‘Internet of Things’, combined with 
extreme miniaturization and power-efficient electronics to enable small air systems to reach the level 
of safety commensurate with the mission type. 

Contingency Procedures: 

Whilst collaborative solutions have shown excellent performance possibilities, they rely on 
communication, and failure cases exist. Several procedures are suggested to overcome the 
limitations, and are to be validated. What avoidance manoeuvres are best to perform in various failure 
cases, and how well existing avoidance procedures work when inserting position and velocity 
estimates of other air traffic with the uncertainty associated with real sensors. Here a focus will have 
to be on potential conflicts between drones but also on potential conflicts between general aviation 
and drones. 

Data Fusion: 

In order to reach an acceptable level of safety, non-collaborative systems will always complement the 
overall system. While many systems exist, all systems have limitations and characteristics. To that 
end, a wide range of solutions should be investigated and combinations tested to find an optimal 
combination in function of detection range and uncertainty, but without losing sight of the size, power 
and weight limitations of small drones. 

Advanced automation for lightweight drones: 

Advances in robotics should be explored in terms of the application of higher levels of automation to 
the traffic management system and researching whether and in what ways autonomy could be used 
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to deliver operational benefits and contingency. The analysis should also consider whether a solution 
based on automated ground intelligence sending flight path constraints to ground centres operating 
swarms of drones could be envisaged. 

5.6.3 Expected Impact 

There is expected to be a significant rise in the number of small drones operating in the VLL 
environment, which is largely uncontrolled but still used by manned aviation. Implementation of a 
sensor suite able to be carried by small drones and capable of avoiding other drones, manned aircraft 
and other obstacles would significantly assist the growth of the small-drone sector and enable its safe 
operation in all classes of airspace. 
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