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Rationale and Objectives SESAR

* Title: cooPerative depArtuRes for a
compeTitive ATM networK sErvice

e Duration: 24 Months

e Consortium: UAB, Aslogic, Cranfield U. and
ENAC

e Start date: 1t March 2016

e Call identifier: H2020-SESAR-2015-1
* Grant Agreement reference: 699307
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Introduction

PARTAKE Detection & Analysis Tools

PARTAKE Mitigation Tools

Current developments and future challenges
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PARTAKE Methodology SESAR
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Introduction

PARTAKE Detection & Analysis Tools

e Digitalization
e |Interdependency detection
e |nterdependency Analysis

PARTAKE Mitigation Tools

Current developments and future challenges
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Detection Main concepts SESAR
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Spatio-Temporal interdependencies

Potential Concurrence Events

Cror(a;) g ;
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Digitalization: Trajectory mapping
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Digitalization: Trajectory mapping SESAR *
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Digitalization: Trajectory mapping SESAR *
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Interdependency detection SESAR *
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Interdependency Analysis. Challenges SESAR *

To analyse the state of the system from the model of the
spatio-temporal interdependencies

To define operational constraints for mitigation
WEENIEN

To determine necessary conditions for solvability
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Analysis: trajectory interdependencies SESAR
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Analysis: concurrent interdependencies
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Analysis: concurrent interdependencies  SESAR

Cell ¢
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Analysis: concurrent interdependencies  SESAR
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Analysis: concurrent interdependencies SESAR »
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Mitigation solvability

81 Detection

* Mapping
o Filtering

— Traffic IS
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Analysis Mitigation

* Operational constraints

* Interdependencies
b  Airport/AU's preferences

* Uncertaint

Analysis of Spatio-Temporal interdependencies

Situational awareness of:

Local Concurrence Events

Coupling interdependencies (potential downstream
effects of mitigation measures)
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1. Reducing problem size: ensures a reduction of the problem size
maintaining all interdependencies, which enable even
parallelization during mitigation phase.

2. Deadlock detection: the analysis tool can anticipate and remove
possible deadlock configurations.
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Mitigation solvability SESAR
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Interdependency Analysis. Challenges SESAR
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Interdependency Analysis. Challenges SESAR
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Interdependency Analysis. Challenges SESAR
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Interdependency Analysis. Challenges SESAR

Lo D ocamost A00N/AD-Partakadervice/ A - — ne@o =|

e e Parameter window shows the different
parameters that have been specified for
the simulation.

Occupancy vs. concurrence event:
forecast of the occupancy evolution is
plotted along with the predicted
concurrence events.

Entry counts: both the estimated (as
defined in the so6 file) and the most up-
to-date (according to current time)

Concurrence event timeline: shows the time instant when
concurrence event takes place as well as its duration

Spatial information: presented as a thermogram on the map where color
relates to the number of potential concurrence events identified in a cell.

PARTAKE: results, achievements and identified challenges 27/40 O GSIOQ|C




) %
Outline SESAR

Introduction

PARTAKE Detection & Analysis Tools

PARTAKE Mitigation Tools

e Concept
e Mitigation Services

Conclusions
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PARTAKE Mitigation Tool SESAR x
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e Concurrence event detection
e Departure Coordination

6 shifting within [-5, 10] minutes
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Mitigation based on Constraint Programming SESAR x
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Introduction

PARTAKE Detection & Analysis Tools

PARTAKE Mitigation Tools

Current developments and future challenges

e Main results
e Direct & Free routing
e PARTAKE & Future U Space

e Future challenges
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Main Results: London TMA SESAR
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Main Results: London TMA SESAR
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* scenario in TMA and surrounding areas
* Evaluation of Entry and Occupancy counts
* Evaluation of the number of potential concurrence events in a sector

A J 9 Flight Plan
POy O — Approvement,
Flight Plans -

Process

PARTAKE 55
T

[ ETOTs

+ F‘Frajector'esﬂ

RBT (In- Flight)

e
Pl —'_E!T -
Pre-Departure Sequence}

7~ | W

,,,,,,,,‘,,,,,,, v ° o
Predicted . . i i Cre !ledihgh! T wm :
Trajeuorv Modfied FTOTs Flights s pipwi *Comm o * o
epar

PARTAKE: results, achievements and identified challenges 35/40 (o) dSIOQ'C



Application to EvoATM SJU ER project
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Application to EuroDRONE SESAR
Funded at U-Space call CEF-SESAR-2018-1 U2
Ul Ul G
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Time to conflict >

Pre-Tactical

conflict free missions
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Future Challenges
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New application domains

e New metrics for Free Route Airspace
e Synchronization mechanisms for Extended AMAN
e Multi-sector planning: minimize domino effects

md  Dealing with TBO uncertainty

e Trajectory analysis from big data perspective: self-tuning of detection
and mitigation parameters

e Probabilistic analysis of potential concurrence events for better
mitigation measures

md  Technical (Real time and operational concerns)

e Access to the most up-to-date trajectory prediction
* I[ntegration with AMAN-DMAN for better coordination measures
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More details at http://www.partake-aero.eu

Thank you very much
for your attention!

This project has received funding from the SESAR Joint Undertaking
under the European Union’s Horizon 2020 researc h and innova tion
programme under grant agreement No [number]
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