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Motivation

What are we going to do with the performance model?

Open Data Open Models



Open Aircraft Surveillance Data



Data mining (ADS-B / Mode S)

TU Delft data OpenSkyFlightRadar24



Mode S signal quality analysis



Mode S signal quality analysis





Aircraft Performance Modeling
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Open Aircraft Performance Model (OpenAP)
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Constructing kinematics models

Local and global ADS-B 
Data

Construct parametric model for key 
performance parameters (CAS, Mach, 

vertical rate, etc)

- Flight trajectory process,  - 
Flight phase identification
- Post-processing



Kinematics models in BlueSky

https://github.com/TUDelft-CNS-ATM/bluesky
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Constructing weather field using aircraft data (meteo-particle model)



Constructing weather field using aircraft data (meteo-particle model)



Constructing weather field using aircraft data (meteo-particle model)



OpenAP

Kinematic Dynamic 
(Kinetic)

Environment Weather

Thrust * Drag (Polar) Mass

* Bartel, M., Young, T.M., 2008. Simplified thrust and fuel consumption models for modern two-shaft turbofan engines. Journal of Aircraft 45, 1450–1456.



Drag polar estimation
Bayesian estimation / Markov chain Monte Carlo (MCMC) simulation

A milestone for the open model



Aircraft mass 
(Recursive Bayesian estimation / particle filter )



Aircraft mass 
(using recursive Bayesian filter)

Simulated Real data



Aircraft mass 
(using recursive Bayesian filter)



Sustainable air transport
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OpenAP fuel module

Fuel flow correction model



OpenAP fuel module
● Fuel flow model enables calculation of fuel consumption directly 

from trajectory data.
● Simplified APIs for calculating different pollutant emission (CO2, H2O, CO, 

NOx, HC) from trajectory data.



OpenAP emission models
● Fuel flow model enables calculation of fuel consumption directly from 

trajectory data.
● Simplified APIs for calculating different pollutant emission (CO2, 

H2O, CO, NOx, HC) from trajectory data.



OpenAP fuel and emission calculations

https://github.com/junzis/openap



Trajectory optimization
● Trajectory optimization to minimize environmental impacts.
● Trade off between different types of emissions.
● Multi-objective, 4D optimized trajectories.



One more thing...



Sustainable Aviation Lab (SA Lab) @ TU Delft

Global Scope 

● Better assess aviation’s global environmental 
impact

● Utilize large amount of crowd-sourced flight data
● Design operational mitigation strategies to 

reduce air transport footprint

Local Scope 

● Assess the impact of both noise and air quality
● Utilize flight data and other measurements near 

regions of airport
● Design optimal flight operations that reduce 

impact of noise and local air quality
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