
1

What is required from AI to bring the ATM sector 
beyond automation of housekeeping tasks?
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https://www.ifatca.org/digitalisation-in-air-traffic-management/
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Digitalization of infrastructure – a few basics 
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Digitalization of infrastructure – a few basics – cost reduction – applied to ATM  
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House keeping in ATM? 
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Annexe 2 

AI in ATM 
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Same level horizontal separation 
Source: X.Comte
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Same level horizontal separation 

Source: skyguide

Source:Marian Schuver- van Blanken

Source: X.Comte
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Same level horizontal separation 

- Prototype solutions 
- A lot of cognitive workload for the ATCOs
- Housekeeping tasks increase
- Workload increases – and limits capacity  

Source: X.Comte

Source: Histon
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Same level horizontal separation 

Source: Christien, Hoffman, Zeghal

CORA
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ATM is decision making in an uncertain environment 

Source: FRAPORT

Source: Nomura et al.,

Source: NM

Source:skyguide
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ATM is decision making in an uncertain environment 





Joint: Human and Machine
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Human vs. Machine
Human manages Machine

Or vice versa

Human and Machine
Complementarity of 
Human and Machine



Traditional Approach to implementing 
new technology

Task 

Human Technology/machine 

MABA - MABA

Men-Are-Better-At/Machines-Are-Better-At

Fitts, P.M. (ed) (1951). Human engineering for an effective air-
navigation and traffic-control system. National Research Council, 
Washington, D.C.



Function Allocation
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Human vs. Machine
Human manages Machine

Or vice versa

Human and Machine
Complementarity of
Human and Machine

Function

Competition

Function

✕

Cooperation
Joint ✓

(Wäfler et al., 2003)



The Human 
Contribution
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Joint

• Verification of technical 
decisions

• Improving technical system
• Learning from technical system

(Brynjolfsson & McAfee, 2017; Faust, 2007; Floridi, 2015, Manzey, 2012; 
Samek et al., 2017; Shively et al., 2017, Wäfler at al., 2003)

• Manage uncertainty

• Take responsibility
• Show commitment and 

dedication

• …
• Empathy, creativity, 

improvisation

Preconditions

Clear human role in the system

Respective system design
• Avoiding deskilling
• Allowing continuous development 

of expertise (80% tacit)

• Job design required
• Ergonomics, UI/UX not enough

• Participatory approach a must



The Joint Human Machine System goal
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Closer collaboration between operators, 
system designers, system decision makers 
and the public

Human and machine complement each 
other to achieve system goals

A humanistic design that allows humans 
to recover from the rare high-risk 
scenarios

Automation should not be Human versus 
machine, automation should be seen as human-
machine coordination as a team. 

HALA, 2010



What is needed? 

• Future technical improvements needs to focus on systems rather than 
components and on tasks rather than structures to be able to cope with 
complexity and deliver the expected benefits

• A participatory design or co-operative design, that actively involve all 
stakeholders (e.g. employees, partners, customers, citizens, end users) in the 
design process to help ensure the result meets their needs
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Where is the wisdom we have lost in knowledge? 
Where is the knowledge we have lost in information?

T.S. Eliot (1934)  


