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EXECUTIVE SUMMARY 

Problem Area 

Future Sky Safety is an EU-funded transport research programme in the field of European aviation safety, 

with an estimated initial budget of about € 30 million, which brings together 33 European partners to 

develop new tools and new approaches to aeronautics safety, initially over a four-year period starting in 

January 2015. 

The two main objectives of Future Sky Safety are: 

Coordination of institutional safety research programmes will connect and drive complementary in-

house Safety R&TD in the European aeronautical research establishments to safety priorities established 

by the EC in the ACARE SRIA on Safety and Security. This will increase the leverage effect of safety 

research and innovation, performed outside Future Sky Safety, by the EREA institutes. 

Collaborative Safety Research will be performed only on safety risk priority areas. The five associated 

objectives, each addressed in one Technical Research Project, are: 

 Perform breakthrough safety research, in accordance with the EAPPRE priorities, to enable a 

significant reduction of runway excursion risk in the medium term. 

 Reduce the likelihood of organisational accidents in aviation via development and 

implementation of a Safe Performance System (SPS). 

 Develop a prototype risk observatory to assess and monitor safety risks throughout the Total 

Aviation System and allow frequent update of the assessment of risks. 

 Define and apply the Human Performance Envelope for cockpit operations and design, and 

determine methods to recover crew’s performance to the centre of the envelope, and 

consequently to augment this envelope, through HMI principles, procedures or training. 

 Develop solutions to mitigate the risk of fire, smoke and fumes related (fatal) accidents. 

Description of Work 

The main objective of this document is to present the main outcomes of the “Future Sky Safety on Final Approach” 

conference, which has been held on the 6-7 of November 2018 in Brussels, at Eurocontrol Headquarters. This 

dissemination event presented the results reached by all the projects within the Future Sky Safety programme. 

This report contains the presentations and posters produced to promote the conference and facilitate the 

transfer of information. This report also contains a summary of the questions raised and their answers. 

As regards the questions and answers provided during the conference, it should be noted that the 

information contained in this report is the author’s interpretation and reflection of the comments made. 

Results & Conclusions 

The “Future Sky Safety on Final Approach” conference has been held on the 6-7 of November, 2018 in Brussels, at 

Eurocontrol Headquarters. It focused on the presentation of the achievements and progress of the five 
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technical projects (P3, P4, P5, P6, P7) in the programme. Presentations were well received by the 

participants, and fostered a fruitful discussion on research needs. 

All FSS (Future Sky Safety) projects were properly represented at the event. Each presentation generated 

interesting and fruitful discussions, with several interventions from the participants to discuss both the 

technical aspects of the projects and the more theoretical/high level ones. Participants particularly 

appreciated the presentation of the main outcomes of each project, which matched the conference 

objectives to share the main achievements to improve the internal coordination and overall awareness. A 

guided tour of the poster exhibition complemented the presentations given, and was very well received 

by participants as well. 

Overall, the conference fully reached its objectives, in terms of awareness of the full consortium about 

projects goals and activities and of awareness of programme technical progress up to date. 

Applicability 

This document supports the dissemination of FSS results, both internally within the Programme and with 

the European Commission and EU-related services. In particular, it provides insight into FSS research on: 

 P3 Solutions for runway excursions 

 P4 Total system risk assessment 

 P5 Resolving the organizational accident 

 P6 Human performance envelope 

 P7 Mitigating the risk of fire, smoke and fumes 
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1 INTRODUCTION 

1.1. The Programme 

FUTURE SKY SAFETY is an EU-funded transport research programme in the field of European aviation 

safety, with an estimated initial budget of about € 30 million, which brings together 33 European partners 

to develop new tools and new approaches to aviation safety, initially over a four-year period starting in 

January 2015. The two main objectives of Future Sky Safety Programme are: 

 Coordination of institutional safety research programmes, funded by the EREA (European 

Research Establishments in Aeronautics) institutes; 

 Collaborative safety research on safety risk priority areas (co-funded by the EC). 

The Programme research focuses on four main topics: 

 Building ultra-resilient vehicles and improving the cabin safety; 

 Reducing risk of accidents; 

 Improving processes and technologies to achieve near-total control over the safety risks; 

 Improving safety performance under unexpected circumstances. 

EU is funding specific Collaborative Safety Research projects: 

 Perform breakthrough safety research to enable a significant reduction of runway excursion risk 

in the medium term. 

 Develop a prototype risk observatory to assess and monitor safety risks throughout the Total 

Aviation System and allow frequent update of the assessment of risks. 

 Reduce the likelihood of organisational accidents in aviation via development and 

implementation of a Safe Performance System (SPS). 

 Define and apply the Human Performance Envelope for cockpit operations and design, and 

determine methods to recover crew’s performance to the centre of the envelope, and 

consequently to augment this envelope, through HMI (Human-Machine Interface) principles, 

procedures or training. 

 Develop solutions to mitigate the risk of fire, smoke and fumes related (fatal) accidents. 

Coordination/cooperation of institutional safety research programmes connects and drives the 

complementary in-house Safety R&TD (Research and Technology Development) in the European 

aeronautical research establishments. This achieves significant leverage of the invested EU funding 

through a more efficient and effective use of resources.  

The Programme will also help to coordinate the research and innovation agendas of several countries and 

institutions, as well as to create synergies with other EU initiatives in the field (e.g. SESAR – Single 

European Sky ATM Research, Clean Sky 2).  

Future Sky Safety contributes to the EC Work Programme Topic MG.1.4-2014 Coordinated research and 

innovation actions targeting the highest levels of safety for European aviation in Call/Area Mobility for 
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Growth – Aviation of Horizon 2020 Societal Challenge Smart, Green and Integrated Transport. Future Sky 

Safety addresses Safety challenges of the ACARE (Advisory Council for Aviation Research in Europe) 

Strategic Research and Innovation Agenda (SRIA). 

1.2. Research objectives 

The objective of this document is to present the main outcomes of the “Future Sky Safety on Final Approach” 

conference has been held on the 6-7 of November, 2018 in Brussels, at Eurocontrol Headquarters. This dissemination 

event presented the results reached by all the projects within the Future Sky Safety programme. 

The document is intended for the conference participants as minutes of the event, and for interested 

parties not able to attend to provide the relevant information about the conference content.  

1.3. Approach 

Minutes of the event, presentations and dissemination material are all included in this report. The report 

also illustrates the main recommendations drawn from the event, which can be applied to improve the 

effectiveness and resonance of the last FSS Public conference. 

As regards the questions and answers provided during the conference, it should be noted that the 

information contained in this report is the author’s interpretation and reflection of the comments made. 

The presentations of all speakers will be made publicly available through the website of Future Sky Safety. 

 

1.4. Structure of the document 

Section 2 presents an overview of the event held on the 6-7 of November, 2018 in Brussels, at Eurocontrol 

Headquarters. 

Appendices include the list of participants to the conference (Appendix A), presentations given during the 

conference (Appendix B), the conference Posters (Appendix C) and photographs from the conference 

(Appendix D). 
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2 FUTURE SKY SAFETY ON FINAL APPROACH CONFERENCE 

The “Future Sky Safety on Final Approach” conference has been held on the 6-7 of November, 2018 in 

Brussels, at Eurocontrol Headquarters. This dissemination event presented the results reached by all the 

projects within the Future Sky Safety programme. The public conference provided the attendees the main 

technical and scientific results obtained so far within the five collaborative technical projects initiated 

within Future Sky Safety (P3, P4, P5, P6, P7).  

2.1. Promotion of the conference  

The event was promoted via email with more 330 invitations and through the project website, with a 

dedicated page. The event was advertised within EUROCONTROL via their internal weekly newsletter 

which should have reached most of our 1200 staff members. 
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A save-the-date and later a final invitation (including agenda) were produced. Both of them were sent 

periodically via e-mail with more 330 invitations. 
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Figure 1: Initial save-the-date for the “Future Sky Safety on Final Approach” conference 

4  

Figure 2: Final invitation to the “Future Sky Safety on Final Approach” conference 

 

 

Figure 3: Players involved in Future Sky Safety 
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2.2. Structure of the conference  

The focus of the “Future Sky Safety on Final Approach” conference was to present, share and discuss the 

main results achieved by the EC funded technical projects (P3, P4, P5, P6 and P7). For this reason, room 

for discussion was left at the end of each presentation batch, with 10 minutes dedicated to the questions 

and answers between the Project Managers, other project participants and the conference audience. The 

technical presentations given by Project leaders during the conference are reported in Appendix B. 

Invited speakers provided the institutional framework before the technical sessions:  

 Philippe Merlo (Director European Civil-Military Aviation at Eurocontrol): What is Eurocontrol? 
The European Organisation for the Safety of Air Navigation 

 Daniele Violato (Head of Sector Aviation Research at INEA – EU Commission): Welcome to the 
Future Sky Safety on Final Approach Conference 

 Laurent Leylekian (EREA): Designing the future of aviation. Future Sky 

 Michel Piers (NLR): Future Sky Safety. Programme Overview  
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Table 1: Agenda of the “Future Sky Safety on Final Approach” conference 
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 Intro speech: Philippe Merlo (Director ECTL DECMA) 

o What is EUROCONTROL (corporate ppt) 

 Michel Piers 

o Agenda 

 Daniele Violato (Head of sector aviation research INEA-EU Commission) 

o Describes INEA (transport, energy, telecommunications), implementing parts of Horizon 

2020 and the Connecting Europe Facility (CEF) 

o Provides high-level programme management 

o Supporting 1500 projects 

o INEA part of Flight Path 2050 and Aviation Strategy 2015 
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o “Family” of INEA: CleanSky 2, EASA, SESAR, EUROCONTROL 

o FSS is the biggest aviation research programme supported by INEA (14,9 m€) 

o EUNADICS-AV: improve quality of data in disasters, facilitate coherent Pan-European risk 

and exposure assessment 

o Safeclouds.eu: big data mining for proactive safety. 

o SARAH: robust certification for ditching of aircraft and helicopters 

o MUSIC-haic: simulation tool for predicting Ice crystal icing in flight 

 Laurent Leylekian (EREA) 

o The context: growing air traffic, Europe could lose the leading role in terms of 

connectivity, Asia Pacific to lead 

o Challenges: multimodality, noise, emissions, new a/c and usage 

o EREA presentation, FSS is EREA initiative 

o Future Sky to make aviation dream again, in line with FlightPath 2050 

o How Future Sky works:  

 Board of EREA members to identify challenges, needs and define programmes in 

dialogue with EU policy makers 

 Between demonstrators and prototypes, N+2 level, solutions beyond 2020 and 

2025 > addressing 2050 

o Future of Future Sky:  

 enlarge and update scope 

 raise more and more awareness 

 develop roadmaps 

 match expectations of the new forthcoming Commission 

 Future Sky intends to remain THE Joint Initiative for green and seamless mobility 

 Michel Piers (NLR) 

o Program Overview 

o Main data in a nutshell (48 to 54 months now, 25m€ budget) 

o Short description of Projects 

o P1: coordination 

 Research coordination, 180 PhD, 5000 employees in aeronautics, 6000 

publications, 0,5 bln € annual research budget 

 Develop and share awareness of institutional research 

 The two approaches to collaboration: coordination & cooperation 

 Monitor funded research (2000 person months, 30m€ per year safety research) 

 Decline in stand-alone activities, tendency for more international research 

consortia 

 What: general coordination workshops, 14 workshops meetings organised on 

specific topics, 8 cooperation projects, 225 PM of institutional cooperative safety 

research outside EC funding for FSS 
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o P3: runway excursion 

 EAPRRE as starting point  

 Braking on slippery surface 

 Shortcomings on aircraft ground models 

 Real test on wet/flooded runways 

 Improved model for braking performance 

 New algorithms to analyse flight data for runway veer-off risk factors 

 New concepts (CLAS, CORSAIR) 

 Results ready for application 

o P4: Total risk assessment 

 Built on previous projects: ASCOS, IRP/AIP, FAA-ISAM, ASIAS, CATS-NL 

 Develop a risk assessment framework 

 Develop a risk observatory 

 Runway excursion and Mid-air collision backbone models for risk assessment 

o P5: solving the organisational accident 

 Organizational factors as hazards for accidents 

 Intelligence, mindfulness, safety culture beyond Air Traffic Management (ATM), 

Agile response to crises, advanced Safety Management System (SMS) 

 The focus on middle managers  

 Interviews and training packages 

 Safety mindfulness app 

 Migration of safety culture from ATM to other aviation segments 

 P5 portfolio 

o P6: human performance envelope 

 Develop the concept, verify its existence 

 Conduct experiments to select and assess physiological sensors  

 Validate Human Performance Envelope (HPE) and physiological measurements 

to identify limits of performance decrements 

 Determination of recovery measures  

 Validation of solutions for augmenting the envelope 

 Sensors validated, competency evaluation tool developed, prototype of tool for 

augmenting HPE developed 

o P7: mitigating the risk of fire, smoke and fumes 

 Understanding behaviour of fire 

 Improving material to limit that 

 Experiments on new materials 

 New test protocols developed 

 Screening of new material solutions (resins, natural fibres…) 

 Developed design recommendation for dealing with on-board quality issues 

o 2019: focus on exploitation actions 
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2.3. Presentations 

2.3.1. P3 Solution for runway excursion 

A pilot’s view on the runway excursion problem (Copt. Rob Van Eekeren – Pilot KLM) 

ICAO criteria are introduced to evaluate the dimensions of the runway necessary for a safe landing, 

and the mitigations that the runway must have to reduce the effects of an off-runway. 

Over the years the cost of the off-runway has increased, in 2018 it should exceed 7 billion dollars, the 

probability of these events is low but they produce very serious effects, therefore the associated risk 

is not to be underestimated. Therefore mitigation actions are necessary, both airplanes and airports 

must be aligned with the ICAO RESA (Runway End Safety Area) directives. 

In the future, a broader analysis of the data could be envisaged focusing on analysis of the causes. 

The development of aircraft devices dedicated to address this problem, greater training of pilots, 

external parts of runways with systems to slow down aircraft, systems to absorb impact energy, 

runways wider than 75 meters to reduce the risk of side exits from the track, because this risk is 

relatively high. Mitigation actions can exploit new materials to be laid on the sides of the runway, an 

inexpensive solution that reduces risks in case of runway exit, the cost of adjustment of runways is 

only 2% compared to the total costs necessary to reduce this type of risk. 

Overview of the Project and Technical Results (Peter Van Der Geest - NLR) 

The European Action Plan for Prevention of Runway Excursions (EAPPRE) provides guidelines to 

reduce the risk of runway exit. P3 goals are to develop methods for analyzing aircraft control on the 

runway, assessing the impact of water on the runway on the aircraft and identifying risks. 

One of the problems is due to the side wind on the runway that requires a landing with the axis of the 

aircraft not aligned with the runway; this requires pilots capable of handling these situations and who 

must be trained with simulators. In crosswind conditions the control of the aircraft is more difficult. 

Using new carts could reduce the effects of this problem. Another problem is caused by the presence 

of water on the runway. Flight tests have been performed in order to collect relevant data and 

validate aircraft performance models, this will allow to improve the models used. 

A method (algorithm) and tool are necessary to calculate the risk associated with a landing, according 

to the different conditions, applying machine learning techniques, in order to evaluate the lateral 

dispersion on the runway with respect to its center during landing, in different conditions conditions.  

Runway Excursion Analysis: Challenges and Opportunities for Large Transport Aircraft (Sara Lagunas 

Caballero - Airbus Defence) 

To evaluate the friction capacity on the runway in case of surface contaminated by water, tests were 

performed with Cessna and A400M, considerations were made on the forces involved, in particular 

those of friction that were associated with deceleration. The two aircraft have different 

configurations in terms of wheels, weight and landing speed. The friction coefficient was evaluated by 

making acceleration and wheel speed measurements. Furthermore, the phenomenon of aquaplaning 

has been analyzed. 
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Managing the risk of runway excursions (Stefanioros Vasileios - EASA) 

A historical overview of the development of legislation to reduce the risk of runway excursions was 

given. First step is to know the conditions of the runway in order to assess the risk. Initially, the 

evaluations were subjective, there were no standard methods, friction coefficients were not 

evaluated based on the runway conditions. Often also the runway is not monitored with sufficient 

frequency to know the conditions of the runway. 

Question / answers 

Q: With regard to the change in runway surface friction in the event of a polluted runway, does this 

analysis concern all the wheels? 

o A: The analysis of the contemporary effects on all the wheels will be analyzed in the 

future; this is a very complex analysis that for now has been performed on individual 

wheels. 

Q: Are there rules to define the degree of contamination? 

o A: There are some runway surface friction measurement scales to define the degree of 

contamination of the runway. 

2.3.2. P4 Total system risk assessment  
Data4Safety: A partnership for a (big) data driven aviation safety analysis in Europe (Erick 
FERRANDEZ, Leopold Virolez - EASA) 

EASA supports interactions between states and expert industries, to identify safety priorities and 

identify possible mitigations to problems, and to monitor and evaluate safety performance. It 

supports the exchange of information in order to identify risks. It also involves data management 

organizations for big data analysis. D4S involves both government agencies and airlines. 

So the data must be collected, organized, the metrics must be defined and they must be analyzed 

efficiently, all in order to indicate what are the actions to mitigate the risks and increase the safety. 

- Collaborative work 

- Identify safety priorities 

- Connect safety intelligence with actions 

- A process already established (ESRMC) 

- D4S to enhance 3 steps: identification of safety issues, safety assessment and safety performance  

o Voluntary and collaborative 

o Independent governance (dual management) 

o Data Processing Organisation to manage big data solution 

o Outcome shared for the benefit of all the community  

o Linked with other initiatives 

o Need for proof of concept with a few stakeholders to test governance  

- Output expected: metrics, blind benchmarking, directed studies, vulnerability discoveries.  
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Overview of the Project and Technical Results (Wilfred Rouwhorst - NLR) 

One goal is to build a prototype for the Risk Observatory and develop a Risk Assessment Framework 

that uses a Risk Assessment model. We start from the requirements, we define the domain, we 

develop the model up to the analysis of the data and the results of the observatory. The observatory 

should help to reduce the number of occurrences of accidents, which in turn improves safety. We 

need to understand what the required system performance needs to be in terms of safety, assess the 

most dangerous events and understand the actions to be taken to improve safety. The collected data 

must be organized, merged and analyzed. For example, the touch-down data of the different aircraft, 

in terms of position error and speed, this allows for statistical analysis. So it will also be possible to 

make extrapolations on what could be expected values for the future. 

- Goals 

o Prototype Risk Observatory 

o Develop risk assessment framework that integrates risk assessment models 

o Overview of project 

Backbone Models supporting a Total Safety Assessment inside the Air Transport System (Pierre 

Bieber – ONERA) 

We want to model the risk of the aviation system, then this model must be validated through case 

studies. A use case is that of collision avoidance, we must build the tree of events that then lead to 

the possible conflict situation. We consider the frequencies of occurrence of these events that are 

known and weights are based on the severity of the different events. Combining the probabilities of 

the different events leads to the risk assessment. 

- Backbone model 

- Contributing and Influencing factors (attributes, weight and rate of occurrence of the attribute) 

Question / answers 

- Q: Will the backbone model be accessible? 

o A: The intention is to make the model available at the end of the project. However, there 

are confidentiality arrangements regarding some data sources used to build the model. 

- Q: Can the model be used to predict new risks? Collision of RPAS in controlled airspace? 

o A: Theoretically, it is possible. 

- Q: Do models that were created include oceanic operations data? This of interest, because 

generally there is a data gap in this kind of operations. 

o A: We would need to check if oceanic operations data is included in the data sources. 

-  ii) Any idea of sharing/coordination among EU and US? In US there is Infoshare, a confidential 

meeting for sharing lessons learnt among operators.  

o A: We are in touch with FAA, but not institutionalised. May want to strengthen the links. 

FSS is not actively involved in that. There are similar events in Europe. The idea of EASA is 

to complement the D4S with expert knowledge, not everything is in the data. EASA is 
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trying to do that and organise an event for that in the 2nd quarter of next year. Lufthansa 

has meetings once per year, comparing FDM of different operators. 

- Q: Do founding members of D4S play another role other than provide data and governance?  

o A: The founding members provide technical expertise to analyse the data, and have a say 

in everything. They are at every layer of the process. The focus for now is on 

demonstrating the concept, so it is currently limited to a few stakeholders.  

- Q: There is some complementarity between D4S and the Risk Observatory. What about timing? 

How to facilitate the joining of D4S with the RO (e.g. handover of RO to EASA…)? 

o A: mid 2019 D4S should be comfortable with the technical solutions and that we are on 

the right track. From that point EASA could open, e.g. in the 2nd or 3rd quarter of 2019. 

The dialogue is ongoing between EASA/D4S and Future Sky Safety P4 and Safeclouds.eu. 

2.3.3. P5 Resolving the organizational accident 

Raising our game in organisational safety management (Barry Kirwan - EUROCONTROL) 

Safety is at the top of Eurocontrol's priorities, this is also achieved through the exchange of 

information with the airlines. A safety culture is important, which must be taken from the ATM to 

the various aviation segments, such as airlines (pilots and companies from different countries), 

airports and engineering. The most critical points still today are the support to the organization 

and the fatigue of the pilots, the effort that makes the pilots make them less ready and can 

create problems of safety. EASA in August 2017 provided a practical guide to help prevent safety 

problems in organizations. A communication network, with a crisis team in place, is needed to 

manage crises.  Military experience can help to organize the structure to support the safety to 

manage the circumstances of crisis that arise. See the website on FSS P5 tools: www.safeorg.eu. 

The Luton Safety Stack, improving safety and efficiency (Liam Bolger - Luton Airport, Dave Cross 

- EasyJet) 

The organization for dealing intelligently with safety should ensure sharing among all the parties 

involved, with an exchange of information in and out of all the partners. To this end, a series of 

actions must be implemented, including training in crisis situations, spreading safety culture, 

standardizing safety communications, through inspection, video production, identifying actors 

and responsibilities in case of safety problems. The controls on the aircraft are fundamental when 

it is on the ground (ground operations), all these checks must be documented on specific cards. 

Insights from a Safety Culture Survey of a global airline (Jaap van den Berg - KLM) 

KLM is one of the examples of high levels of safety in the world; this goes through an online 

surveillance, with questionnaires that go beyond those prescribed, for the different players in the 

aeronautical field, passengers, pilots, airport operators, traffic control operators, and KLM is 

ready to consider the feedback received, so online surveillance is used. The results of these 

analyzes are used to improve the knowledge of the operators and thus increase safety. These 

questionnaires are well received by the aeronautical community. 
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Ensuring the right safety view at the top – Executive-level Safety Dashboards (Carlo Valbonesi - 

DBL) 

A dashboard is a tool for analyzing and managing safety data, in order to identify safety problems. 

The data could come from the regulatory bodies. It shows a risk map, Key Performance Indicators 

of European safety, progress in disseminating the safety culture, people involved in safety in 

Europe, the impact of safety changes. This tool has been improved with feedback received in a 

special meeting. It requires an automatic evaluation, an interactive and intuitive visualization. 

This system can be improved in the future. The tool is available through web-browser access at 

https://dashboard.dblue.it/ (note that a username and password are required to obtain access). 

 

Question / answers 

Q: What are the next steps to improve safety? 

o A: Centralizing information and making it available via standardized reports; information 

should not be interpreted but collected in such a way as not to be confused. 

Q: What is the short- and long-term strategy to increase safety? 

o A: In the long term it is to teach the operator the culture of safety. 

2.3.4. P6 Human Performance Envelope 
Human Factors challenges on the flight-deck (Kathy Abbot - FAA) 

The challenges related to human factors are due to the complexity, i.e. the diversity of the 

operators and the interactions between pilots and controllers. All operators must have 

certifications to operate based on the role, as well as the aircraft. Sometimes communications 

between pilots and controllers are complex and this can lead to misunderstandings. So 

information must be essential and simple. Every single incident requires changes to make it 

happen no longer. We need to change management, reduce operator fatigue and reduce risks. 

We must ensure that the introduction of novelties does not diminish the safety. One way is to 

simplify the information provided to pilots, as was done with the most recent cockpits, also 

introducing tools to support pilots. How to mitigate risks, improve procedures, eliminate risk 

conditions, improve design, provide alert and warning tools to improve safety. 

 
Graceful degradation in ATM and the Human Performance Envelope (Tamsyn Edwards - NASA) 

The future ATM will allow greater tolerances, more precise trajectories, greater strategic control, 

systems capable of tolerating malfunctions, greater automation to reduce human factors. We 

must understand what the causes are for the ATC degrades its performance and understand the 

actions necessary to recover from degraded situations. The causes of ATC degradation can be for 

example a bad communication or a malfunction of the radar, the weather, an emergency of the 

aircraft, requests to the pilot. 
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Overview of the Project and Technical Results (Matthias Wies - DLR) 

Objectives of the P6 project are to address safety and human performance, operating in an 

environment where the human factor is central, the workload, fatigue, attention, communication, 

situational awareness, stress, trust, vigilance, teamwork are all important factors. Situational 

awareness, stress, workload are three parameters that must be measured and characterize the 

situation in which the pilot operates. These aspects must be considered together to evaluate the 

safety. These aspects are important for designing the interfaces with which the pilot will have to 

interact that can be evaluated through the simulator. 

 
Development of new cockpit interfaces (Carsten Schmidt-Moll - Lufthansa) 

New cockpits provide more monitors than ever before, in order to show the pilot information 

more efficiently. The information must be such as not to present surprises to the pilot; especially 

in abnormal situations, it is important to focus the attention of the pilot on important 

information, this is even more important in a dangerous situation (example, fire on board and low 

fuel). Also important is how information is provided, for example how much fuel is left in terms of 

weight, more intuitive will be how many minutes of flight you can still fly with the remaining fuel. 

 
Development of a Smart Vest for real-time measurements of physiological data (Josias Wacker - 

CSEM) 

Stress from the response of the behavior of physiology in humans, these changes due to stress 

can be measured, measure the heartbeat, its variability, body temperature, posture, from the 

eyes an estimate of the pressure. All these parameters can be measured to evaluate the driver's 

status and try to make the pilots work the most manageable situations and reduce dangerous 

situations. 
 

Question / answers 

 Q: What is the price of the CSEM smart vest (manufacturing)? 

o A: around 200 euro. 

 Q:  Is it possible to expand the set of sensors mounted on the vest and add EEG? 

o A: Yes, it is modular and with only two wires all the current sensors are monitored 

 Q:  Pilots already have issues sometimes in making sense of the situations they face when things 

get critical; adapting the way automation works depending on physiological and other parameters 

could disorient the crew. Therefore, the way it changes should always be predictable in full. 

o A: Right observation, such considerations are kept for future work 

 Q: Bit surprised to hear proposed solutions like “automation to take over if the pilot loses the 

picture”, as I think it should the opposite, i.e. try to keep as much as possible the pilot in the loop. 

o A: Good point, we will be exploring also this paradigm. “Automation-taking-over” is just 

one scenario. 

 Q: How is physiological measurement correlated to pilot’s performance? 
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o A: There was no clear correlation emerging. Picture should be completed by considering 

other data like behavioural markers, but for the moment no clear link. However, 

physiological measurements and other measures of workload and stress were strongly 

correlated.  

 Q: What about differentiating the Primary Flight Display (PFD) for the Pilot Flying (PF) and the 

Pilot Monitoring (PM)? In the proposed new HMI for the cockpit they remained the same. 

o A: Good point, but we must consider also the need for redundancy and cross-check of 

actions. At the moment, some airlines instruct the PF to keep the communication while 

the PM goes through the Electronic Flight Bag (EFB) to solve the abnormal situation(s). 

 Q: What about the requirements for calibration of the vest? 

o A: Not much; it takes a few seconds to set it up. 

 Q: Any use in operations of the vest was envisioned? 

o A: One possible application could be training, as it would allow to see better what is 

going on inside the pilot even if the performance is OK. A performance evaluation 

software tool, not based on physiological measurements, was developed by NLR to allow 

trainers to evaluate the performance of the pilots in real-time.  

 Q:  Which application of the project as a whole can be envisioned? 

o A: It is a step forward in the identification of key risks interactions. It will useful in 

guiding future research on how to make degradation of system safety graceful. 

2.3.5. P7 Mitigating the risk of fire, smoke & fumes 

Overview of the Project and Technical Results (Eric Deletombe - ONERA) 

Objectives of the P7 project are to improve the materials used for the cabins to reduce the risk of 

fires and smoke production, and to evaluate the mechanical properties of these materials. Various 

types of materials including composite materials have been used. Several experiments were carried 

out, in particular a panel flame of different materials was struck with a flame, exceeding 500 kelvin 

temperatures, in addition to the experiments, simulations were also performed using a simulation 

tool. New materials were used such as geo-polymers (resins and foam), natural fibres (cellulose) and 

also combinations of these, fibres of metal laminates. This provides the opportunity to study 

emissions and cabin air quality. 

 
Cabin Air Quality (Ricardo Reis - EMBRAER) 

In the last 15 years, the number of passengers has doubled; more attention is paid to the quality of 

the air in the cabin to increase passenger comfort and safety. Aspects of physics, chemistry, smell, 

pollution, and air density, are considered more in aircraft cabin design. The air is polluted by the 

people themselves, by the engines, by the plastics; therefore it must be filtered, considering that it is 

combined with external air that is heated by exploiting the heat of the engines. In 2017, EASA has 

carried out preliminary studies on cabin air quality, but there are also other initiatives on this 

important problem. Questionnaires for passengers give excellent feedback in order to improve air 

quality, since the sense of smell is an excellent sensor. 
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Material solutions to mitigate fire, smoke and fumes in the cabin environment (Frantisek 
Martaus – VZLU, Martin Liebisch - DLR) 
Materials that resist flame penetration to mitigate the effects of fires on board are sought. Tests and 

simulations were performed on some materials, reaching 1,100 degrees centigrade, in order to 

validate the behaviour of the materials, the temperature measurements were performed using two 

thermocouples. 

Question / answers 

 Q:  Highlight the toxicology part of the materials on fire. Focus on difference between short term 

and long-term exposure.  

o A: OK. Long-term exposure to low concentration is interesting, but then you would need 

to cross many data. Also then comfort would have to be considered more. 

 Q: Electric aircraft (bleedless) bring a new scenario concerning cabin air. Have you considered 

this? 

o A: The Boeing 787 is bleedless. So far, looks like there is no difference in air composition. 

 Q: Geo-polymer material…is it gonna be heavier or more costly? 

o A: Geo-polymer can be compared to standard composite; it is heavier though, but if you 

create carbon composite you can reduce the weight down to present state.  

2.4. Dissemination material 

In order to raise participants’ awareness on the status of the technical projects, a poster session was open 

to projects willing to contribute. In the afternoon of the first day of the conference, FSS Programme 

Manager Michel Piers guided a poster tour in collaboration with the authors, so that each poster received 

a fair amount of attention.  

POSTERS 

P1 – Coordination of Institutionally Funded Safety Research 

 Coordination of institutionally funded safety research 

P3 – Specific solutions for runway excursion accidents 

 Improved operational capabilities on contaminated runways 1 

 Improved operational capabilities on contaminated runways 2 

 OPHELIA tool to predict runway water contamination 

 Risk assessment of veer off during landing 1 

 Risk assessment of veer off during landing 2 

P4 – Total system risk assessment 

 Enabling improved safety management 

P5 – Resolving the organisational accident 

 Safety Culture 
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 A prototype interactive safety dashboard for ENAIRE 

 Organisational capability of agile response to crises 

P7 – Mitigating the risk of fire, smoke & fumes 

 Improved material solutions to mitigate fire, smokes and fumes 

 Mitigating risk of fire, smoke and fumes 

 Understanding and characterizing the fire behaviour of primary structures composite 

materials 

 Cabin air quality 

Posters displayed during the conference can be found in Appendix C.  
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 LIST OF PARTICIPANTS TO THE CONFERENCE Appendix A

N. Surname First name Organisation 

1 ABBOTT Kathy FAA 

2 FIORE Michele Leonardo 

3 HOFFMANN Thomas Austro Control 

4 ISAMBERT Emmanuel EASA 

5 KRASTEV Alexander EUROCONTROL 

6 KURUCKI Natasa SESAR JU 

7 MINGELS Ronny ARTTIC International 

8 PEJOVIC Tamara EUROCONTROL 

9 PEREZ-ILLANA Pablo European Commission 

10 PERINI Andrea Toscana Aeroporti S.p.A. 

11 SACK-NIRSCHL Andrea Austro Control 

12 SMEULDERS Willy European Passengers' Federation 

13 STEFANIOROS Vasileios EASA 

14 VAN EEKEREN Rob safe-runway GmbH 

15 BARRY David Cranfield University 

16 BERTHE Julien ONERA 

17 BETTIGNIES-THIEBAUX Beatrice EUROCONTROL 

18 BIEBER Pierre ONERA 

19 BIELLA Marcus DLR 

20 BLANCHARD Guilhem DGAC/STAC 

21 BOGOS Stefan INCAS 

22 BOLGER Liam London Luton Airport 

23 BOSCHIERO Alessandro ENAV 

24 CARSTENGERDES Nils DLR 

25 COHEN Giel Airbus Defence&Space 

26 CROSS David easyJet 

27 DEJEAN DE LA BÂTIE Antoine DGAC/STAC 

28 DELETOMBE Eric ONERA 

29 KHAIRULLIN Nail TsAGI 

30 KIRWAN Barry EUROCONTROL 

31 KOS Johan NLR 

32 KRAJENSKI Volker DLR 

33 LAGUNAS CABALLERO Sara Airbus Defence&Space 

34 LIEBISCH Martin DLR 

35 LUONGO Salvatore CIRA 

36 MARTAUS Frantisek VZLU 

37 MOISOIU Catalin INCAS 

38 MOITAS Mónica Patrícia CEiiA 

39 NIXON Jim Cranfield University 
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40 OLIVEIRA Fábio CEiiA 

41 PIERS Michel NLR 

42 POZZI Simone Deep Blue 

43 READER Tom London School of Economics 

44 REIS Ricardo Embraer Portugal 

45 RIBEIRO Bernardo CEIIA 

46 ROUWHORST Wilfred NLR 

47 SPEIJKER Lennaert NLR 

48 STRELKOV Vladimir TsAGI 

49 STROEVE Sybert NLR 

50 VALBONESI Carlo Deep Blue 

51 VAN DER GEEST Peter NLR 

52 VERHOEVEN Ronald NLR 

53 WACKER Josias CSEM 

54 WANG Chong Technical University of Munich 

55 WOLTJER Rogier Swedish Defence Research Agency (FOI) 

56 HERRERA Carlos Colombian Air Force 

57 VIDEAU Eric DGAC/STAC 

58 ANDREEV Evgeni TsAGI 

59 EDWARDS Tamsyn NASA 

60 HARLOW Simon Babcock Aviation 

61 KY Grégoire SESAR JU 

62 LEYLEKIAN Laurent ONERA 

63 MAKSIMOVIC Danijela EUROCONTROL 

64 MILES Paul BAE Sytems 

65 SPEYER Jean-Jacques Vrije Universiteit Brussel 

66 STREQUE Jean-Luc Thales 

67 VAN DEN BERG Jaap KLM 

68 ALTIERI Michele ATCEUC 

69 CAVKA Ivana Clean Sky 2 Joint Undertaking 

70 KULAKOV Evgenii Trade representation of Russia 

71 DIJKSTRA Arthur KLM 

72 FERANDEZ Erick EASA 

73 SCHMIDT-MOLL Carsten Lufthansa 

74 VIOLATO Daniele INEA 
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Figure 4: “Future Sky Safety on Final Approach” conference: External stakeholders segmentation 
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 FSS On Final Approach Conference Presentations Appendix B

Appendix B.1 “Welcome and introduction: What is Eurocontrol? The 
European Organisation for the Safety of Air Navigation” – 
Philippe Merlo, Director European Civil-Military Aviation 
at Eurocontrol 
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Appendix B.2 “Welcome and introduction: Welcome to the Future Sky 
Safety on Final Approach Conference” – Daniele Violato, 
Head of Sector Aviation Research at INEA – EU 
Commission 
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Appendix B.3 “Welcome and introduction: Desgning the future of 
aviation. Future Sky” – Laurent Leylekian, EREA 
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Appendix B.4 “Welcome and introduction: Future Sky Safety. 
Programme Overview” – Michel Piers, NLR 
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Appendix B.5 “P3: Runway Excursions. Risk analysis and potential 
mitigation strategies” – Rob van Eekeren, Safe-runway 
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Appendix B.6 “P3: Overview of the project and technical results P3: 
prevention of runway excursions” – Peter van der Geest, 
NLR 
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Appendix B.7 “P3: Contaminated Operations Analysis: Challenges and 
Opportunities for Large Transport Aircraft” – Sara 
Lagunas Caballero, Airbus 
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Appendix B.8 “P3: Managing the risk of runway excursionsh” – 
Vasileios Stefanioros, EASA 
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Appendix B.9 “P4: The Data4Safety Programme” – Erick Ferrandez, 
EASA 
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Appendix B.10 “P4: Total System Risk Assessment” – Wilfred Rouwhorst, 
NLR 
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Appendix B.11 “P4: Backbone models supporting a total safety 
assessment inside the air transport system” – Pierre 
Bieber, ONERA 
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Appendix B.12 “P5: Raising our game in organisational safety 
management” – Barry Kirwan, Eurocontrol 
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Appendix B.13 “P5: Dave Cross (easyJet): LTN safety stack” – Liam 
Bolger, Luton Airport 
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Appendix B.14 “P5: KLM insights from a safety culture survey” – Jaap 
van den Berg, KLM 
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Appendix B.15 “P5: Ensuring the right safety view at the top–executive 
level Safety Dashboards” – Carlo Valbonesi, Deep Blue 
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Appendix B.16 “P6: Human Factors challenges in the flight deck” – Kathy 
Abbott, FAA 
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Appendix B.17 “P6: Controllers on the edge: graceful degradation in 
ATM and the human performance envelope” – Tamsyn 
Edwards, NASA 
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Appendix B.18 “P6: Human Performance Envelope: overview of the 
project and technical results” – Marcus Biella, DLR 
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Appendix B.19 “P6: Development of new cockpit interfaces” – Carsten 
Schmidt-Moll, Lufthansa 
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Appendix B.20 “P6: Development of a smart vest for real-time 
measurement of physiological data” – Josias Wacker, 
CSEM 
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Appendix B.21 “P7: Mitigating risks of fire, smoke & fumes” – Eric 
Deletombe, ONERA 
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Appendix B.22 “P7: Cabin Air Quality” – Ricardo Reis, Embraer Portugal 
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Appendix B.23  “P7: Material solutions to mitigate fire, smoke and fumes 
in the cabin environment” – Martin Liebisch, DLR 
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 Posters Appendix C

Appendix C.1 “P1: Coordination of Institutionally Funded Safety 
Research” 
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Appendix C.2 “P3: Improved operational capabilities on contaminated 
runways” 

 

 



 
Project 
Reference ID: 
Classification: 

 
Dissemination, exploitation and communication 
FSS_P2_CIRA_D2.14 
Public 

  

 

CIRA Status: Approved Issue: 2.1 PAGE 312/327 
 
This document is the property of Future Sky Safety and shall not be distributed or reproduced without the formal approval of Coordinator NLR. 
Future Sky Safety has received funding from the EU’s Horizon 2020 Research and Innovation Programme, under Grant Agreement No. 640597. 
 

 

         

Appendix C.3 “P3: OPHELIA tool to predict runway water 
contamination” 
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Appendix C.4 “P3: Risk assessment of veer off during landing” 
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Appendix C.5 “P4: Enabling improved safety management” 
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Appendix C.6 “P5: Safety Culture” 
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Appendix C.7 “P5: A prototype interactive safety dashboard for 
ENAIRE” 
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Appendix C.8 “P5: Organisational capability of agile response to crises” 
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Appendix C.9 “P7: Improved material solutions to mitigate fire, smokes 
and fumes” 
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Appendix C.10 “P7: Mitigating risk of fire, smoke and fumes” 
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Appendix C.11 “P7: Understanding and characterizing the fire behaviour 
of primary structures composite materials” 
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Appendix C.12 “P7: Cabin air quality” 
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 Photos Appendix D
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