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Introduction 
Rooted in the Memorandum of Collaboration between the Federal Aviation Administration and 
EUROCONTROL a number of Technical Interchange Meetings (TIM) have taken place in the past. With a 
view to enhanced transatlantic coordination, it was decided that these meetings should be revived in 
the form of joint workshops on topics of common interest for both continents. Machine Learning and 
its huge potential and recent achievements naturally lent itself as a topic for such a Technical 
Interchange Meeting so the first ‘new’ Technical Interchange Meetings (TIM) was dedicated to this 
topic and took place in September 2018 at the EUROCONTROL Experimental Centre in Brétigny, France 
and attended by around 90 participants. 

Modeling and simulation was a natural choice for the second TIM. The objectives are widely identical – 
establishing safety and efficiency of new ATM concepts and tools whilst minimizing detrimental effect 
on the environment and ensuring usability of these concepts and tools from the point of view of the 
human operator. At the same time, the approaches to achieving these objectives are traditionally 
different: the simulation environments, the scenarios, metrics and validation approaches are 
somewhat different and the potential of harmonizing these is recognized. Not only could synergies be 
exploited through use of common approaches, tools and metrics; exercises using the same scenarios 
and metrics could be more readily compared; interoperability of US/European developments could 
more easily be established, etc. Earlier collaboration between the US and Europe on modelling and 
simulation was initiated in the context of Action Plan 5 and 9 in the late 1990’s and 2000’s. 

The second TIM on ‘Modeling and Simulation’ took therefore place at the FAA William J. Hughes 
Technical Center at the Atlantic City International Airport in New Jersey on 16th and 17th October 
2019. The workshop included 16 presentations in four technical sessions, followed by work in breakout 
sessions to explore the potential for collaboration in five topics areas, namely 

• Simulation Interoperability 

• Data Preparation and Scenarios 

• Tools and Techniques 

• Analytics and Validation 

• Data Access and Results Repository. 

The objective was to identify focussed areas of collaboration in which specific actions could be 
launched with tangible benefits for the US and Europe and with a view to completion or significant 
progress over the next six months. 

This document provides the abstracts of the technical presentations, the agenda and list of 
participants as well as the conclusions reached in the breakout sessions. For more information, please 
consult  

https://www.eurocontrol.int/event/technical-interchange-meeting-tim-modelling-and-simulation 

or contact dirk.schaefer@eurocontrol.int. 

 

https://www.eurocontrol.int/event/technical-interchange-meeting-tim-modelling-and-simulation


Agenda 
 
 

Day 1 : 16th October 2019 

8:30 Welcome and Context Setting Eric Neidermann, FAA  

Dirk Schaefer, EUROCONTROL 

Session ‘Simulation and Modeling in R&D’ 

8:45 Enabling Innovation in Aviation: How can a Regulator help 
Bridge the Gap? 

Robert Stallard, CAA 

9:30 Action Plans 5/9: Best Practices and Lessons Learned in 
Modeling and Simulation 

Albert Schwartz, FAA  

Jürgen Teutsch, NLR  

10.15 ED-147 - How the Standard for Interoperability of ATM 
Validation Platforms supports European Verification and 
Validation Activities 

Thomas Damm, DFS 

11.00 --- Coffee --- 

11:30 The Importance of Modeling and Simulation in both 
Research and Industrialization Phases – What are the 
Differences/Commonalities? 

Jürgen Teutsch, NLR 

Session ‘Simulation Case Studies’ 

12:15 Converging Measures: Integrating Diverse Data Sources in 
ATM Human-in-the-Loop Simulations  

Kenneth Allendoerfer, FAA  

Ben Willems, FAA 

13:00 --- Lunch --- 

14:00 Validation performed in PJ09.02 of SESAR Wave 1 Nicolas Suarez, CRIDA 

14:45 Agent-Based Simulation Used for Aviation Validation, 
Evaluation, and Integration 

Premysl Volf, Agentfly 
Technologies 

15:30 --- Coffee --- 

Session ‘Simulation Methods and Tools’ 

16:00 The challenge of a strict open data-open source approach 
to air traffic simulation   

Jacco Hoekstra, TU Delft  

16:45 Synergies between HITL and Modeling Platforms Hamid Kadour, 
EUROCONTROL 

17:30 End of Day1 

 



 
Day 2: 17th October 2019 

Session ‘Simulation Methods and Tools’ (ctd) 

8:30 Airport Management Simulation Platform / Multi-Remote-
Tower Validation Platform TowerLab  

Sebastian Schier, DLR 

9:15 Enabling a smooth transition from Validation to 
Deployment  

Leo van der Hoorn, 
EUROCONTROL 

10:00 MIT Lincoln Laboratory Modeling & Simulation Activities for 
Air Traffic Management 

Tom Reynolds, James Jones, & 
Gabriele Enea, MIT LL 

10:45 --- Coffee --- 

11:15 Fast-time Modeling Techniques for Evaluation of new ATM 
Concepts  

Min Xue, NASA 

12:00 New Environment for Composable Fast-Time Simulation Pete Kuzminski and Matt 
Pollock, MITRE 

12:45 --- Lunch --- 

Session ‘Data preparation and Simulation Analysis’ 

13:45 Customizing Visualizations to Support Simulation Projects
  

Christina Young, FAA 

14:30 Interactive performance dashboards: Making sense of Big 
human performance Data in large-scale real-time 
simulations 

Bernd Lorenz, EUROCONTROL 

15:15 EVAA, a Machine Learning Traffic Generator based on a 
Multi-agent System  

Aurelie Peuaud, SopraSteria 

16:00 Breakout sessions 

1. Simulation Interoperability 

2. Data Preparation and Scenarios 

3. Tools and techniques 

4. Analytics and validation 

5. Data access and results repository 

17:00 Breakout Groups Report to Plenary, Conclusions and Next Steps 

17:30 End of Workshop 

 



ABSTRACTS 
  

Enabling Innovation in Aviation: How can a Regulator help Bridge the Gap? 

Robert Stallard, CAA 

The aviation industry landscape is evolving at an unprecedented rate. As an engaged and responsible 
regulator, the UK CAA is seeking to ensure that it moves proactively towards supporting, regulating 
and ensuring safety within the aviation industry of the future. This recognises the challenges and 
opportunities presented by a rapidly changing and diversifying industry, with increasing levels of 
technological innovation and R&D observed. Our ongoing engagement with industry and academic 
stakeholders has identified a need to be supportive of innovation within industry whilst ensuring 
safety and to be innovative ourselves in the development of regulation. 

Establishing ways to do this have been a key focus for the UK CAA as part of wider set of UK initiatives 
on preparing for the future. The CAA Horizon Scanning programme, and more recently the formation 
of a dedicated Innovation Hub, are key features of this emerging approach which seeks to help bridge 
the gap between R&D and real-world deployments as we seek to be an agile and adaptable regulator 
fit for the future. 

 

Action Plans 5/9: Best Practices and Lessons Learned in Modeling and Simulation 

Albert Schwartz, FAA and Jürgen Teutsch, NLR 

The FAA/EUROCONTROL Research & Development (R&D) Committee was established in December 
1995. The objective was to reduce R&D costs by finding more efficient ways to design feasible, safe, 
and operationally beneficial ATM systems.  The Committee identified areas of mutual interest in R&D 
and defined several R&D Cooperative Tasks, which are referred to as ‘Action Plans’. The goal of AP5 is 
to determine a unified strategy for validating and verifying the performance, reliability, and safety of 
Air Traffic Management (ATM) systems. One objective of AP9 is to promote a mutual understanding 
between the U.S. and Europe on the use and development of fast-time simulation models for 
modelling of air traffic operational concepts. 

The goal of this presentation is to provide information and establish talking points for the topic areas 
identified by the Modeling and Simulation Technical Interchange Meeting. Providing best practices and 
lessons learned during Action Plans 5 and 9 will help accomplish this goal. These two Action Plans 
existed for a combined 11 years and documented the experiences of over 110 subject matter experts. 
This presentation is a summary of what was accomplished during those years and is a good foundation 
for this new Modeling and Simulation effort. 

 

ED-147 - How the Standard for Interoperability of ATM Validation Platforms supports European 
Verification and Validation Activities 

Thomas Damm, DFS 

EUROCAE WG-81 has developed a standard that specifies how the interoperability of ATM validation 
platforms can be reached thus they can support cross-domain and cross-vendor validation exercises. 

The presentation will describe the gaps in the European validation infrastructure that have led to the 
creation of WG-81 and to the publication of ED-147A and ED-148. The latter is a guidance document 
that shall help the ED-147A reader to implement an ED-147A based solution.  

Beside the content of these two EUROCAE documents, the presentation introduces the way how 
implementations of ED-147 have been used by the European validation community to support various 
validation exercises within the SESAR program and other validation activities. Last but not least it gives 
an outlook to further developments of the WG. 

 



The Importance of Modeling and Simulation in both Research and Industrialization Phases – What 
are the Differences/Commonalities? 

Jürgen Teutsch, NLR 

Modeling and simulation in the operational concept lifecycle model is described in the European 
Operational Concept Validation Methodology (E-OCVM) and the Operational Concept Validation 
Strategy Document (OCVSD). Both documents place these activities in the so-called traditional 
research phases (indicated V1 to V3). 

In phase V3, evidence needs to be provided that a chosen approach/concept (in V1) fulfills the 
operational needs (described in V0). V4 to V6 are concept development phases mostly neglected by 
(or at least not directly linked to) research and attributed to industry. The assumption is that final 
products will be developed and concepts and operational procedures are clearly defined. This 
presentation will show three examples of projects that were hovering between the V3/V4 phases. 

A case is made that modeling and simulation are still valid methods to be used in phases V4-V6 (i.e. 
before implementing a product), that these phases should be extensions of the V1-V3 phases, and that 
they must actually be attributed to independent parties supporting the users in making the right 
decisions before purchasing enabling technology or COTS products. 

 

Converging Measures: Integrating Diverse Data Sources in ATM Human-in-the-Loop Simulations 

Kenneth Allendoerfer and Ben Willems, FAA 

For more than 50 years, Federal Aviation Administration researchers have been working to develop 
effective metrics of air traffic controller performance and the performance of the human-machine 
system overall. Human-in-loop simulation metrics can be organized into four high-level constructs: 
safety, efficiency-capacity, workload-effort, and acceptance-usage. In addition, each metric can be 
viewed as analysis heavy (requiring substantial expertise, effort, and time to interpret and use) or 
analysis light (capable of being analyzed automatically and quickly). The presentation will discuss 
traditional metrics on each construct and present new techniques that are being developed by the FAA 
and others. Metrics on the safety construct tend to be analysis-heavy, such as replays and 
investigations of specific incidents and events. Recent advances in eye tracking technology allow 
researchers to measure safety more effectively by examining controller attention and awareness. 
Metrics on the efficiency-capacity construct are similar to metrics used by the fast-time simulation 
community and provide an opportunity for collaboration. Metrics on the workload-effort construct are 
becoming increasingly quantitative and objective with the introduction of neuroergonomics 
techniques, such as functional near-infrared spectroscopy. Metrics on the acceptance-usage construct 
are related to metrics developed by the usability and user experience communities and focus on 
questions of trust, reliance, and motivation. With modern data collection and analytic tools, such as 
Big Data and machine learning, metrics that were once analysis-heavy are becoming analysis-light, 
which enables the conduct of HITL simulations with larger sample sizes and scopes. There are many 
opportunities for the fast-time simulations and human-in-the-loop simulation communities to work 
together by sharing metrics and tools. 

 

Validation performed in PJ09.02 of SESAR Wave 1 (paper not presented at the TIM) 

Nicolas Suarez, CRIDA 

PJ09’s (Integrated Local DCB Processes) main objective is to develop and validate concepts and 
systems that complement the Network Management Function with network intelligence based on 
shared situation awareness, a common set of values and rules and highly interconnected local network 
management functions. PJ09 is structured into 3 solutions, of which aims to improve the local network 
intelligence and close the gap between DCB and ATC for increased efficiency of both activities. This 
solution forms the core functionality of the INAP process taking into account everything which can and 
should be decided locally, in close coordination with NM’s wider perspective. It is the logical follow-up 
to the SESAR local DCB toolset enrichment. 



PJ09.02 validation uses INAP working positions connected to both the Network Manager and local 
systems, to support adequate coordination and complexity resolutions measures in line with both DCB 
and ATC operations. A set of two RTS exercises (one of them split into four different sub-exercises), 
investigated the scope of different requirements, processes and procedures associated to integration 
of ASM into DCB and collaborative constraint management. 

 

Agent-Based Simulation Used for Aviation Validation, Evaluation, and Integration 

Premysl Volf, Agentfly Technologies 

Agent-based simulations are very suitable concept for modeling and simulation of air traffic including 
human behavior. Agent defines properties and behavior of each actor in the simulation including 
interaction with behavior and other agents. Running high volume of agents generates emerging 
behavior of the whole system. This bottom-up approach allows to model situations not defined at high 
level.  

Agent-based simulation can be used for what-if analyses, e.g. study increased traffic, evaluation of new 
tools and concepts. It can be also integrated with real-time and human-in-the-loop simulation to 
provide more realistic interaction to human actors. 

AgentFly ATM simulation system is implementation of agent-based approach focusing on modeling 
cognitive workload of air traffic controllers. Three use cases are presented. First, fast-time simulation 
at Prague airport terminal area to study various settings of sectors, SID and STAR routes and traffic 
densities. Second, fast-time simulation of SESAR flight centric concept to evaluate definition of ATCO 
roles, tasks and design allocation strategies for medium to very high traffic densities. Third, integration 
with FAA HITL simulator for TSAS experiment. AgentFly provides control and metering to traffic outside 
terminal area. AgentFly communicates transparently with human ATCOs using automation. 

 

The Challenge of a Strict open data-open source Approach to Air Traffic Simulation 

Jacco Hoekstra, TU Delft 

In the first part of the presentation, the need for sharing data and sharing sources to build a common 
foundation was explained. Instead of the often-tried top-down process oriented way, a bottom-up 
approach of sharing tools was proposed. Two examples of this approach, the radical open source, 
open data air traffic simulator BlueSky was shown, but also the aircraft performance databases 
OpenAP was shown. In the second part of the presentation, two use cases were shown (airspace 
design, and agent based UTM). Finally a look of how the BlueSky community currently functions was 
given, as well as a look under the hood: how you can build plug-ins for BlueSky and how TrafScript is 
used as the glue for scenarios, users, modules, processes and plug-ins. 

 

Synergies between HITL and Modeling Platforms 

Hamid Kadour, EUROCONTROL 

From many years, the SESAR PJ8  project is dedicated to validate the Dynamic Airspace Configuration 
concept as a research topic to bring in ATM operations. They developed innovative and advanced 
algorithms that address the automatic design of sectors borders, dynamic airspace configurations 
introducing sharable airspace modules and flexible reservation areas to replace the classical static 
military reserved zones. The performance benefits of those concept ideas have been shown by using 
the EUROCONTROL Research Network Strategic Tool (R-NEST), a full network simulation tools 
dedicated to research activities. 

The Focus of the project is now to address the operational acceptance of the concept, investigating the 
human interactions with the system and the various coordination processes. It materialized with a 
human in the loop validation exercise, held in EUROCONTROL premises at the beginning of the year 
(Q1 2019). This presentation shows, how in front of the challenges we faced (i.e. operational, 
technical, planning), we choose to connect our modelling (R-NEST) and HITL (INNOVE) validation 



platforms to support the PJ08 human in the loop exercise that allowed the participating ANSPs to use 
their own prototypes, connected to INNOVE, to take advantage of the PJ08 advanced airspace 
configuration optimization, and free route rerouting algorithms, not knowing the service was executed 
by R-NEST. 

 

Airport Management Simulation Platform / Multi-Remote-Tower Validation Platform TowerLab 

Sebastian Schier, DLR 

German Aerospace Center (DLR) develops human in the loop (HITL) simulations for airport operations 
since the late 1990s. For almost 15 years developments were focused on air traffic control simulators 
providing an immersive outside view and close to reality working positions. Since 2010 this focus was 
extended due to new operational developments, namely Remote Tower and A-CDM. Both 
developments are a severe change in operations and need to be assessed and further developed in 
HITL simulations. As such, DLR designed the TowerLab and the airport management simulation. Using 
these facilities a new challenge arose: The number of affected operators rises. Interaction and impact 
on adjacent working areas such as approach control, cockpit, ground handling and network 
management needs to be considered. To cope with this challenge, DLR extended the capabilities of its 
HITL simulations by enabling interconnection functionality as well as setting virtual agents into the 
simulation. By connecting multiple simulators and providing a virtual agent to take over multiple roles, 
DLR is able to conduct large scale validations. 

 

Enabling a smooth transition from Validation to Deployment 

Leo van der Hoorn, EUROCONTROL 

After a successful V3 Validation, many concepts have trouble to proceed to the V4 (Industrialisation) 
and V5 (Deployment) phases of the E-OCVM lifecycle. This phenomenon can be attributed to the 
concepts validation strategy like focussing too much on a specific airport or airspace, ignoring relevant 
operational constraints, or under-estimation of the impact of scalability. 

This presentation addresses another contributing factor to the V3-V4 gap, which we call the 
“Technology Gap”, referring to complex validation platforms where individual components exchange 
information not coherent with real operational data exchanges, and thus creating false expectations 
which cannot be realised during industrialisation. The presentation demonstrates through two use 
cases of SESAR Validation Exercises in the domain of Flow Management that the use of real 
operational data exchange technologies like B2B web services for Validation Platforms reduces the 
Technology Gap and accelerates the transition from simulation to shadow-mode exercises. 

 

MIT Lincoln Laboratory Modeling & Simulation Activities for Air Traffic Management 

Tom Reynolds, James Jones and Gabriele Enea, MIT Lincoln Laboratory 

The presentation covers modeling and simulation activities that are currently being developed at MIT 
Lincoln Laboratory related to air traffic management (ATM). It starts with an overview of MIT LL past 
research in translating ATM modeling into decision-support tools for the FAA. It then presents a 
deeper dive into the simulation and machine learning-based approaches to support ATM decision-
making. This includes a machine learning application to model airport arrival rates and the application 
of Traffic Management Initiatives (TMI) in the US National Airspace System (NAS). The presentation is 
concluded with the description of a future vision for modelling and simulation activities to develop a 
trajectory-based operations weather testbed. The testbed is envisioned to study the impact of 
advanced wind and weather models to assist with future development of key FAA TBO systems. 

 

Fast-time Modeling Techniques for Evaluation of new ATM Concepts 

Min Xue, NASA 



The concepts of unmanned aircraft system traffic management (UTM) and urban air mobility (UAM) 
introduce high-density operations in low-altitude airspace and will change the paradigm of the 
traditional air traffic system. The Flexible engine for Fast-time evaluation of Flight environments (Fe3 
or Fe-cubed) was carefully designed, modeled and implemented to balance the needs of both fidelity 
and computational performance. It  provides the capability of statistically analyzing high-density, high-
fidelity, and low-altitude traffic system without conducting infeasible and cost-prohibitive flight tests 
that involve a large volume of aerial vehicles. With this simulation capability, stakeholders can study 
the impacts of critical factors, define requirements, policies, and protocols needed to support a safe 
yet efficient traffic system, assess operational risks, and optimize flight schedules. This work provides 
an introduction to this simulation tool including its architecture and various models involved. Its 
performance and applications in high-density air traffic operations are also presented. 

 

New Environment for Composable Fast-Time Simulation 

Pete Kuzminski, Matt Pollock and David Bodoh, MITRE 

To answer questions arising in its aerospace and transportation portfolio, MITRE often uses fast-time 
and real-time simulation. While its simulation environments for large-scale, low-detail models and for 
small-scale, high-detail models are communal standards, there is a need to standardize in the middle. 
In pursuit of standard, medium fidelity, composable simulation, we have been developing a new 
environment. Three design decisions have been key to early success. The first was to adopt the Flight 
Progress/Flight Activity Management modeling paradigm. The second was to adopt the Discrete Event 
System Specification model formalism. The third was a software architecture that separates simulators 
from domain models. To date, numerous components have been added to the new environment’s 
collection, some with no changes to existing domain model implementations. The first experiments 
and validation of composite models are underway for studies addressing terminal area automation 
improvements and trajectory-based operations. 

 

Customizing Visualizations to Support Simulation Projects 

Christina Young, FAA 

Customizing Visualizations to Support Simulation Projects” was presented by Christina Young of the 
FAA’s Modeling & Simulation branch (ANG-C55), part of the NextGen Portfolio Management & 
Technology Development Office.  The presentation included instances from five projects to 
demonstrate different ways that the C55 branch has used visualization in support of modeling and 
simulation projects.  These examples promote the idea that visualizations can be an effective tool for 
stakeholder engagement at all stages of research as well as used internally to support the 
development of metrics and algorithms, and examination of patterns and anomalies in data.  The 
graphics presented range from native animations of commercially available simulation tools, to custom 
visualizations developed in-house, to professionally produced graphics.  The common theme is that 
they all had a significant positive impact on the associated research project.  The core message of the 
presentation is to encourage people to think outside the box and consider how visualizations can add 
value. 

 

Interactive Performance Dashboards: Making Sense of Big Human Performance Data in Large-scale 
Real-time Simulations 

Bernd Lorenz, EUROCONTROL 

Real-time simulations play a key role in the validation of innovative changes in the air-traffic 
controllers’ working environment. Airspace design changes, in particular, require the simulation of 
large volumes of airspace spanning over a multitude of sectors. Moreover, this volume of airspace has 
to be examined under several scenarios to ensure that all critical traffic situations are covered by the 
validation tests. Hence, human performance assessments conducted during validation exercises 
amount to a huge quantity of data.  



The paper demonstrates the usefulness of interactive performance dashboards that provide actionable 
insight into the collected data. The interactivity helps the human performance analyst or operational 
expert to visualize the data at the right level of detail. Connections between different data-sets can be 
better grasped (e.g. simulation recordings and controller ratings/comments given in questionnaires or 
debriefings) and expert reasoning about observed operational issues better prompted. This promotes 
best exploitation of the gained knowledge base to inform stakeholders’ decision-making on the 
proposed changes with a comprehensive body of evidence.   

 

EVAA, a Machine Learning Traffic Generator based on a Multi-agent System 

Aurelie Peuaud, SopraSteria 

The presentation deals with the EVAA R&D project launched in 2013 by Sopra Steria and its academic 
partner, IRIT through a thesis. EVAA is a multi-agent system-based traffic generator learning on past 
flown flights and able to generate a realistic and flexible traffic for simulation and prediction purposes, 
thanks to new technologies. After a brief introduction of Sopra Steria's assets, the presentation 
answers the why, how and what for EVAA questions and concludes with an opening towards next 
developments. 

 

 

 

. 

 



OUTCOME OF THE BREAK OUT SESSIONS 
 

TIM participants joined one of five break-out groups on a voluntary basis and brainstormed on 
candidate areas of collaboration; each of the five groups was assigned a facilitator. Subsequently, each 
group presented their top two topics for collaboration in the plenary session. The break-out groups 
worked on the following areas: 

1. Simulation Interoperability - Hardware 
• Linkage to simulators (HITL/RTS, FTS, MBS) 
• Architecture 
• Exchange of modules 

2. Data Preparation and Scenarios - Planning 
• Validity and representativeness 
• Exchange of scenarios 
• Experimental design 

3. Tools and techniques - Collection 
• Data collection and methods 
• Visualization of scenarios and results 
• New Human Factors Measurements and Calibration 
• New modelling techniques incl. ABM 

4. Analytics and validation - Analysis 
• Data reduction and analysis 
• Common indicators 

5. Data access and results repository - Reporting 
• Data governance and access policy 
• Data storage 

 

The following topics for collaboration were presented in the plenary session:  
 
1 Simulation Interoperability  

(Group members: Thomas Damm / David Bodoh / Jose Seixo / Gary Mueller / Leo van Horn / Tom 
Rubino / Chuck Romano / Premysl Volf / Patrick Loyer / Juergen Teutsch; facilitator: Sylviane Wybo 

1.1 Common Standards 
• Convergence of both existing standards (AvionSimNet & ED-147) 
• Analysis of the comunalities and gaps 
• Clarify if existing US standards could be used in an RTCA/EUROCAE WG 

Active Volunteers: Thomas Damm / David Bodoh / Jose Seixo / Gary Mueller 
1.2 Interoperability Use Cases 

• Development of operational use cases  
• Communalities of SESAR and NextGen ConOps 
• Commercial space  

Active Volunteers: Leo van Horn / Tom Rubino / Chuck Romano / Premysl Volf  
 

2 Data Preparation and Scenarios  
Group members: JC Perrin / Rob Stallard / Saurabh Mittal / Gabriele Enea / Glenn Rossi / Aurelie 
Peuaud / Christina Young / Brad Billheimer / Jacco Hoekstra; facilitator: Pierre Andribet 

2.1 Open Repository for Scenarios 
• Including Traffic tracks, Flight Plans, Weather, Military traffic, Space, 

Airspaces/sectors, Restricted Airspace 
• Global view & historical 
• Also for new entrants like UAS (synthetic) & their applications (e.g. D&A/CD&R) 



• Converter data formats or import/export functions 
2.2 Harmonize metrics & methods  

• Open BADA 3 (with e.g. GNU v3?) 
• Randomize traffic (for certain densities) 
• Experimental design  
• Safety metric & standard highest prio 

 
3 Tools and Techniques  

Group members: Dylan Drake / Lane Ramirez / Min Xue / James Jones / Renee Pelchen / Hamid 
Kadour / Kenneth Allendoerfer / Chu Yao / Sebastian Schier / Al Schwartz; facilitator: Erik 
Neiderman 

3.1 Sharing - Online Forum for Sharing (ATM M&S) 
• Use existing platform:  Slack, Hangout, Github 
• Publications 
• Tools 
• Scenarios 
• Data 
• Algorithms 
• Chat / Bulletin Board 

3.2 Simulation Quality Assessment 
• Common data sets 
• Benchmark tests / metrics 
• Categorization of simulation features, modules, characteristics 
• Better visualization tools 
• Improved HITL metrics 

 
4 Analytics and Validation  

Group members: Eleonora Luciano / Peter Kuzminski / Marie Kee / Antimo Pontillo / Paul Faith / 
Bernd Lorenz / Michael McPartland / Cody Nichols; facilitator: Mike Paglione 

4.1 Common Metrics 
• Standard Definitions 

o What is airspace/airport capacity? 
o What is airspace occupancy? 
o Level of service 

• Translating Common Metrics into Stakeholder Language 
• Bridge gap between real-time & fast-time simulation 

o Metrics 
o ATM Tasking/Task Load 
o Scenario Development 
o Best Practices 

4.2 Common Validation Datasets  
• Common Vocabulary 
• Baseline Input Datasets for Model Validation 
• Model Output Repository/Truth Data 
• Accessibility 

o Tools 
o Data 

 
5 Data Access And Results Repository 

Group members: Meriem Oubelkas / Erik Nilsson / Philippe Debels / Tom Reynolds; facilitator: 
Marc Bourgois 

5.1 Sharing data: rules of the game / policy 
• across national boundaries 
• accessible in common space 



• project ideas / interim results 
Active Volunteers: Tom Reynolds, Marc Bourgois 

5.2 Sharing data: how to / tools 
• meta-data descriptions 
• simplification 
• interface  

5.3 Open source: modules / models 
• concept modules 
• simulator modules 

 

Next Steps: 

There was a high degree of commitment amongst TIM participants to collaborate on the above topics; 
realistically not all topics can be launched at once. Concentrating on a small number of topics initially 
and widening the scope after successfully addressing these seemed preferable. After analyzing the 
outcome of the TIM FAA and EUROCONTROL jointly proposed the following next steps: 

 
1. Launch a working group to establish the legal basis for collaboration (see 5.1: Data Access 

And Results Repository: Sharing Data and Tools: Establish Rules of the Game / Policy) 
 

2. Launch a working group on common standards for simulation interoperability (see 1.1 
Simulation Interoperability: Common Standards) 

 
3. Launch a working group on tools for sharing Datasets, Scenarios, Tools (see 3.1 Tools and 

Techniques: Sharing - Online Forum for Sharing (ATM M&S) and 5.2 Data Access And Results 
Repository: Sharing data: how to / tools) with an initial remit to set up a platform for exchange 
that can be used by the working groups, TIM participants and eventually the wider community. 
 

4. Review progress and launch the platform (target date: early December 2019) 
 

5. Launch a working group on tools for sharing Datasets, Scenarios, Tools (see 3.1 Tools and 
Techniques: Sharing - Online Forum for Sharing (ATM M&S) and 5.2 Data Access And Results 
Repository: Sharing data: how to / tools) with an initial remit to set up a platform for exchange 
that can be used by the working groups, TIM participants and eventually the wider community. 

 
6. Launch a working group on shared validation scenarios and datasets (see 1.2 Simulation 

Interoperability: Interoperability Use Cases, 2.1 Data Preparation and Scenarios: Open 
Repository for Scenarios, and 4.2 Analytics and Validation: Common Validation Datasets) 

 
7. Launch a community of best practices: set up group for sharing experiences, best practices; 

workshops, exchanges, invitations to attend simulations; ECTL, FAA, NASA, MITRE, and other 
relevant organizations should be represented (see 2.2 Data Preparation and Scenarios: 
Harmonize metrics & methods, and 4.1 Analytics and Validation: 4.1 Common Metrics). 

 
Note: there was a notion that ‘Common Metrics’ was a strong and common theme in some of the 
working groups and should be addressed. On the other hand this is a huge and difficult topic; we 
should perhaps scope it (e.g. ‘common HF metrics’ or, even better, ‘common psychophysiological 
measures in ATM HF’) and see whether this can be picked up by the community of best practices some 
point 
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