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Current Research Activities ENAIRC = ‘CRIDA
(All partners)

PJ.18-W2-53B

Improved Performance of CD/R
Tools Enabled by Reduced
Trajectory Prediction Uncertainty

PJ.18-W2-53A

Increased Automation in Planning and Tactical Separation Management

EP

Conflict Resolution
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> Increasing automation
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ENAIRE’s USE CASE ENAIRE = ‘CR’DA

Operational Use Case

Most likely
trajectory

Most likely
trajectory
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Real Case ENAIRE = ‘CRIDA
(Provision of Planning Separation Assurance)

Look Ahead Time ~15 mins.

Example

RYRS1XA Climbing
DAL476 Cruise

1. Max configuration
(BLU,DGL, DGU, PAU)

2. DAL476isin DCT to crossing point.
RYRS1XA follows the FP.

3. Vectors were given at the sector
boundary after coordination between
BLU and PAU (About DAL476)

4. 95% probability conflict was identified by
prototype, where the aircraft where at
the boundaries of DGL / BLU respectively
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Resolution Applied in the Boundary of the ENAIRC = ‘CRIDA
Sector

!l'-nr akaldo Flaw: 3568
* Bilbao Conflict Prob: 0.95006% (Lat:42.9783;-2.2249)
Gap Time: 41.5076s
Alt: 360001t Hdg: 119717
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Agents Involved ENAIRC = ‘CRIDA

Strategi i
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Temporal STCA TA RA S&A

Line \ 4 \ 4 \ 4 YVVYY CPA

<2min< 1 minFew sec

Local Pairwise

TC PLU I Downstream ATC Sector (PLU)
TC BLU Upstream ATC Sector (DGU)
IC bGU Upstream ATC Sector (BLU)

PC PLU Planning Controller (PLU)
Agent ____[Sector spatia

PC PLU | tine
Upstream TC DGU

Upstream TC BLU

TC associated to PLU

PC

Aircraft 1 DAL476

Aircraft 2 RYRSTXA
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USE CASE ENAIRE = ‘CR’DA

Operational Use Case

25/01/2021 PJ18.W2 4DSkyways - Sol 53 Current Research Activities




USE CASE ENAIRE = ‘CR’DA

Decision Making Process

Assess entry YES
conditions and Determine planning
Trigger O—' desired/planned » problems at offered Problems?*
profile through entry conditions
AOR/A0I

NO
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Success end state

ENAIRC = ‘CR’DA

Strategic )
Tempor v Planning affic Svnch STCA TCAS S&A
al Line CM rartic syncnro
: v Y o
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11 Pairwise
(| IC PLU TC
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(| 1 |[C DGU
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Awarene
ss
11 | o (%
) | - 58
Start of Planning Enough planning time for o =
Provision of Separation corrective action v -
Assurance .
End of Planning

Provision of Separation

Success End State:

Assurance

1. The PC gains awareness of potential interactions with enough dwell time in the Aol
to execute effectively the Provision of Planning Separation Assurance function.
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Approach

Overview

r
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) Verdonk Gallego et al (2019),
STEP 1 A machine learning approach to air traffic interdependency
Trajectory Predictor |  modelling and its application to trajectory prediction
Verification ) Transportation Research Part C: Emerging Technologies
4 N
STEP 2
KPA Impact SESAR Performance Framework
U J
4 STEP 3 h

Impact

Human Automation
Performance
\_ _J
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Approach

Step 1: Trajectory Predictor Verification

4 Objectives

‘ Methodology

‘ Ouvtput

25/01/2021

ENAIRC =

To characterise the TP performance (accuracy) benefits that can be brought by
incorporating contextual factors in a sequential manner in terms of the Look-
Ahead Time.

Statistical Analysis (Flight Intent; Aircraft Intent; Computation Engine)

1. ML Flight Intent

1. XGBOOST for TOD; TOC; (incorporating EPP Data)

2. Prior characterisation + XGBOOST for ATC Intent (Direct Route)

3. Prior characterisation depending on probabilistic weather-restricted

area

2. Aircraft Intent;

1. Study of the vertical guidance mode for TP Vertical prediction (EPP)
3. Computation Engine

1. Use of Neural Networks based on flow-abstractions

2. Performance of ensemble of Neural networks

Horizontal and Vertical Accuracy depending on variable Look-Ahead Time
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Approach ENAIRe = QCFRIPA
Step 2: KPA Impact. Overview

4 Objectives To assess the performance benefits that can be brought by the solution (i.e.
generating a probabilistic view of the trajectory in the Aol, derived from the

planned frajectory)

‘ Methodology Fast Time Simulations; Modelling of CDR depending on performance of TP for
different Look-Ahead Times

‘ Approach Reference , Solution
Scenario Scenario

ATC Model

Enhance the situational awareness of the PC
(i.e. provision of Planner Separation
Assurance) by generating a probabilistic
view of the trajectory in the Aol, derived
from the planned trajectory.

ATC behaviour according

Current operating method to the improvement of the
PC situational awareness
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Validation Exercise ENAIRC = *CRIDA
Step 2: KPA Impact. Fast Time Simulation

Vodel
« ATC Participants
« ATC Activities
ATC Model ° Activity/Actors to simulation discrete
events
 Cost weighting
* Time offset from the discrete event
WL _, CEFF
~ | CALCULATOR CAP
ATC events
FAST TIME ‘
—
SIMULATOR Tracks
\ FEFF
TEFF
PRD

Scenario Data ° 'raffic data
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» Airspace design
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ENAIRE =

4 CRIDA

We need an (accepted) framework for measuring
Trajectory Prediction performance

It is worthy to consider what is the operational improvement
we are considering from the very beginning

Assessing the benefits for the overall ATM Performance

Small steps, but considering the “deployment phase” as
much as possible
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