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● Data
● Performance constraints
● Application knowledge

● Diagnosis expertise
● Research methodology
● Doctoral supervision

● AI expertise



Problem definition
Given a dynamic system that at any time can be subject to a fault affecting one of its sensors. 

Objective: conceive a data-driven monitoring algorithm capable of:
● Detecting sensor faults, 
● isolating the affected sensor and
● providing uninterrupted estimation of the affected measurement. 

We are interested on the sub-class of dynamical systems evolving according to:
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(State-transition equation)

(Observation equation)

(Analytical constraint)



Neural Double Observer Scheme

Proposed solution: the NDOS

Static Estimation:
One regression model 
per sensor learning the 

function g 

Dynamic 
Estimation:
One recursive 

regression model 
per sensor learning 

the function h○f 

Detection logic:
Based on residue 

between 
measurement and 

estimation
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Neural Double Observer Scheme

Proposed solution: the NDOS

Data fusion
With weighted 
least squares 

estimation

Error covariance update 

An estimation of 
the measurements 

robust to sensor 
faults
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Conformal 
Prediction

When system is not 
in fault

Unscented 
propagation
When a fault is 

detected



Application case: air data sensors

Pitot tube (total 
pressure)

Angle-of-attack vane
(incidence)

Static pressure port
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Application case: air data sensors
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AOA

PT

PS

Framing into the problem definition

Training data: ~100h of flight test data of a 
commercial single-aisle aircraft

GPS

IRS
Control surfaces

Inputs:

Existence of constraint:

Data and training

Flight test:

Models and training

Flight test:

Static estimation models: Light GBM fitted on 
individual flight points

Dynamic estimation models: LSTM units trained 
on sequences of flight points

LightGBM

LSTMs

Observations:



Application case: air data sensors

7

Fault simulation: loss of sensitivity on AOA sensor due to 
icing



Application case: air data sensors
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Fault simulation: loss of sensitivity on AOA sensor due to 
icing



Application case: air data sensors
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