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4D Trajectory

Problem statement Managemen

FDPs compute trajectories used in safety critical

processes:
. Separation
. Arrival Queuing

There is some uncertainty in the prediction due to:

. Technical limitations Conflict?

. Operational limitations

Moving towards TBO: e \‘I'IJ_;"I
All stakeholders contributing to a synchronized view of —

the flight trajectory
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4D Trajectory

18-06a Scope and Objectives Management

18-06a is a TECHNICAL solution.

Objective: to improve ground trajectory prediction
using new information from AUs

How? Two options:
. To use raw EPP data as a prediction?
. To improve the TP engine?

Both options are not self-exclusive!

18-06a focus: e \‘%

Improving the TP engine using ADS-C data —
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4D Trajectory

18-06a Scope and Objectives Management

18-06a is a TECHNICAL solution.

Objective: to improve ground trajectory prediction
using new information from AUs NS

How? Two options:
. To use raw EPP data as a prediction?

. To improve the TP engine? Safe Crossing!

Both options are not self-exclusive!

ADS-C EPP T
18-06a focus: e \‘%
FI:I:

=
Improving the TP engine using ADS-C data —
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4D Trajectory

Technical approach: improving inputs Management

Trajectory prediction = Physics (formulas) + Input Data/Parameters

ACTUAL CONDITIONS FLIGHT SCRIPT )
4D Position Expanded Route
Speeds Applicable Constraints

Yaw/pitch/roll... Actual Clearances SCO P E
S T
/WEATHER FORECAST\ / A/C INTENT %RFORMANCES\
Wind peed Schedule

(BADA)

Temperature Turning manoeuvres Engine Power
Pressure Thrust Setting Policy Fuel consumption
\ Density / Flaps Setting Policy \ Aerodynamic Drag /
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4D Trajectory

Validation Exercises & Partners Managemen
Partners Technique ADS-C data source

ENAV (DSNA/BULATSA/COOPANS) | Replay of real flights Revenue flights using already

LEONARDO delivered PJ31 Airbus Aircrafts

ECTRL MUAC Replay of real flights Revenue flights using already

INDRA delivered PJ31 Airbus Aircrafts

DFS Real Time Simulation PAS@ATM Flight Simulator (Airbus)

INDRA Full Flight Simulator (Lufthansa)

NATS Real Time Simulation Thales Avionics Simulator

INDRA
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4D Trajectory

Validation Results & Conclusions Management

There are improvements in the enhanced TP when the ADS-C mass and speed schedule
J deviate from the reference values used in BADA (simulation environment).
The results provide enough confidence to continue the validations in Wave 2

The solution could not validate an improvement of the enhanced TP because of
‘) the effect created by the use of revenue flights including ATCO inputs.
® Additionally, the limited sample size considered makes it difficult to quantify results and
fully assess the impact of using the reports.

L] [
- = |dentified some additional uncertainty sources.
Proposed ideas to go beyond existing limitations
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4D Trajectory

Recommendations Management
Regarding TP improvements Regarding validation approach

* Performance model Calibration * Larger and better flights sample

* Improve MET data * |solate analysis from ATCO clearances
e Refine turning manoeuvres e Share same method and metrics

e Use EPP predicted speeds
* Non-ldle descending manoeuvres
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Enhanced Prediction (at flight start)
Real Flown Profile
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ADS-C improving ground TP

Thank you very much
for your attention!




