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Introduction and Objectives of MINIMA
• Trend: Higher levels of automation in air traffic control
• Problem: Out-Of-The-Loop (OOTL) phenomenon
• Solution: Dynamic Vigilance and Attention Controller

• Example: Task Environment with Terminal Manoeuvring Area
• Method: Adaptive/Additional Task and Support Activation
• Objective: Minimize OOTL problems

Related Concepts
Galvanic Skin Response (GSR)

Attention and
Vigilance Measurement

Electroencephalography (EEG)
Near-infrared spectroscopy (NIRS)

Doppler sonography (TCD)

Oculometric changesHeart-Rate Variability (HRV) Selection

Current solutions to mitigate
the OOTL problem

Trigger mechanisms Task sharing

Function allocation
Training of operators

Attention Guidance

Preliminary Study regarding Controller Attention
Air Traffic Control Event (Excerpt) Status Level Import. Urgency Score
Minimum Separation Violation (Appr. angle 90°/180°) Alert 10,0 10,0 10,0
Vertical deviation from glide slope (ILS) Alert 10,0 9,5 9,8
Danger of restricted area entry (<2 minutes) Alert 9,5 9,5 9,5
Minimum Separation Violation (Appr. angle 0°) Alert 10,0 9,0 9,5
Emergency (transponder code 7700) Alert 9,0 9,0 9,0
Flight route (cleared flight level) left (vertical) Caution 9,0 8,0 8,5
Flight route (cleared route) left (lateral) Caution 9,0 7,5 8,3
Lateral deviation from glide slope (ILS) Caution 9,0 7,0 8,0
Upcoming conflict (3 minutes) Caution 8,0 7,0 7,5
Initiate descent/climb Information 6,5 5,0 5,8
Reaching top of descent Information 5,0 5,5 5,3
Handover to next sector Information 5,0 3,5 4,3
Initiate turn to base Information 3,0 2,0 2,5
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Summary and Outlook
• Done: Dynamic target attention of controllers, attention guidance, state-of-the-art literature research
• Next: Concept with Task Environment for Approach, Building physiometrics based Vigilance and Attention Controller,

Adaptive Task Manager, Human-in-the-Loop Evaluation, Human Factors guidelines for monitoring high levels of automation
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