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At the root of human contirbutions to 
occurences…

Did you know you had made an error or mistake?

‚No‘ is generally the answer in up to 80% of
occurences but when yes…

Did you intend for the outcome?

‚No‘ the answer for almost all other occurences



MAHCO is a framework that you can fill with data



What is AI?
EASA Artificial Intelligence Roadmap 2.0 (May 2023)



What is big-data in Aviation?
Ziakkas, D., & Vink, L.S. (Eds) (2023). The Implimentation Guide to Artificial 

Intelligence in Aviation Transportation. Purdue University Press.



The Blackhole digital image was produced by 8 telescopes capturing data over one week. It was compiled using three different 
algorithms with less than 1% of the available data. It is an excellent metaphor for three reasons:

1. The brain is like a blackhole. We cannot see it or capture it, but we can capture and measure the light around it
2. The apporach to rendering a ‚picture‘ using a small ammount of data is applicable in human performance

3. The type of data is not the actaul object itself, but rather the behaviour of the surrounding data which ‚lights up‘ the actual
object.. 

Human performacne can be thought of the same way…

Whta about Data + AI + Brains?



Desection of an Overload



What could a tool show?



Side by side…



Disection of an overload

What can we see?

Complexity
proceeds Task 

Complexity which
preceeds cognitive

fatigue…

HPI and SA drop



MAHCO is a framework that you can fill with data







What about another example?

People who perform better, sleep
better. 

But people who are inconsistent, sleep
worse and perform worse

How can ‚fatigue‘ lead to unsafe acts?



It is not clear, but complex AI analysis and 
modeling reveals the links in clearer detail

Roster

Unstable

Goes through
many changes

Leads to ad-hoc 
duties and 
overtime

Less optimal decision
making by

Supervisors

Because the right
staff are not 

avialable

Sectors not split
early enough / 
traffic flow not 

calibrated

Overload



Dynamic Structural Equation Modeling with 
Rosters – lag time effects

Rostering practices can lead to 
slow degredation of performance

over time… 



Learning to Trust AI

The seven virutes of trust in AI
Ziakkas, D., & Vink, L.S. (Eds) (2023). The Implimentation Guide to Artificial

Intelligence in Aviation Transportation. Purdue University Press.

Trust in 
Safety

Trust in 
Performance

Trust in 
Transparency

Trust in Ethics
Trust in Data 

Security

Trust in human-
machine

collaboration

Trust in 
regulatory

compliance



We have to bring people along…

Clegg et al., (2017). Applying organiaitonal psycholog as a design science: A method for predictiong malfunctions in socio-
Technical systems



Blue Print to bring everyone along…

1. Prioritise building trust with operators

2. This requires a commitment to transparency and 
communication

3. This means sometimes tackling the Saftey Culture itself

4. Just Culture policies must apply to everyone – not just the front 
line

5. We need to communicate the benfits, the limitations and how
they work if we want to bring AI tools in

6. Finally, the message must always be: the prioritisation of safety 
over efficiency

This is what our operators believe in. 
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• The adoption of machine learning in aviation is already improving safety 
and efficiency in the investigation of occurrences and Just culture. 

• Ultimately, the success of machine learning in aviation will depend on the 
ability of operators to build trust with management and to prioritise safety 
over efficiency. 

• By doing so, we can break down the suspicions and the hostility when a 
tool reveals your potential for improvement or shows situations where 
honest mistakes have been made. 

• We can then look forward to utilising the findings for what they are: 
opportunities for our own self development, our system development and 
ultimately our cultural development.

Conclusion…

For more info:

Linkedin: Lea Sophie Vink
Email: Lea-sophie.vink@austrocontrol.at
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