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e Trend: Higher levels of automation in air traffic control e Example: Task Environment with Terminal Manoeuvring Area
e Problem: Out-Of-The-Loop (OOTL) phenomenon e Method: Adaptive/Additional Task and Support Activation
e Solution: Dynamic Vigilance and Attention Controller e Objective: Minimize OOTL problems
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Air Traffic Control Event (Excerpt) Status Level | Import. | Urgency | Score Next relevant
Minimum Separation Violation (Appr. angle 90°/180°) 10,0 10,0 10,0 ATC event
Vertical deviation from glide slope (ILS) 10,0 9,5 9,8
Danger of restricted area entry (<2 minutes) 9,5 9,5 9,5
Minimum Separation Violation (Appr. angle 0°) 10,0 9,0 9,5 Target Attention Wher.e shoulq th_f ALCO
Emergency (transponder code 7700) 9,0 9,0 9,0 focus his attention? (Target)
Flight route (cleared flight level) left (vertical) Caution 9,0 8,0 8,5 P — Where is the ATCO focussing
Flight route (cleared route) left (lateral) Caution 9,0 7,5 8,3 ctua ention his attention? (Actual)
Lateral deviation from glide slope (ILS) Caution 9,0 7,0 8,0 :
Upcoming conflict (3 minutes) Caution 8,0 7,0 7,5 Attention Guidance If Tarﬁﬂ :ACTUZL ‘tdhen guide
Initiate descent/climb Information 6,5 5,0 5,8 attention! (Guidance)
Reaching top of descent Information 5,0 5,5 5,3
Handover to next sector Information | 5,0 3,5 4,3 Handling/Solving
Initiate turn to base Information 3,0 2,0 2,5 ATC event
= JJ Rating of questionnaire items (Dynamic target attention)
-  ATC events Reset status level
o n_of_ o | | AA System support
l Highest priority? | Status leve no J Identification relevant events
Alert? LA I ——— m—» Event solved? Search time reduced
yes Differentiation status level
‘no Y no o
vesf— — —V— — — yes Prioritisation clear
Caution? —>_Hig_heit p_rior_ity?_l—» Caution | Event awareness? Warning text reasonable
no ¢n0 *yes Symbols fit
Information? Event solved? Warnings increase situation aw.
¢ | 1 minute | Mo yes Guidance of attention
yes nol— — — — _ __ yes Symbols intuitive
Event awareness? (| Highest priority? - Information H> Event solved? gi
_____ — 0 yes isagree agree
yes * L1 minute | T Experimetnal group with 6 ATC experts, 12 minutes replay simulation run

e Done: Dynamic target attention of controllers, attention guidance, state-of-the-art literature research

e 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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