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ATM Resilience

Tänk talarstöd och inte talarmanus.Tänk talarstöd och inte talarmanus.

Resiliens, arbetsdefinition

Anpassnings- och återhämtningsförmåga:

✓ strategier och arbetssätt 

som beskriver 

✓ hur arbete faktiskt utförs (work-as-done),

✓ hur variationer i prestanda och 
omständigheter tas omhand, samt 

✓ hur marginaler och buffertar används för 
att hantera variationer.
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Definition

✓Vad är flyginformationstjänst (FIS)?

✓Vad är då AI-FIS?
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Metod

✓ Fallstudie AI-FIS: enkäter; tre enkla frågor, workshops/intervjuer, 
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Tema

Text

Text

Text

Text

Text

Analys: Framträdande tema
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1. Kontext

2. Strategier

3. Användarbehov

4. Osäkerhet

5. Kommunikation

6. Förutsättningar 

7. Kognitiva aspekter

8. Information
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“Using always the same response style for 
pilots is ineffective, it should take the 

situation into account. As a controller, you 
adjust the transmission of information to 

pilots and the speed of your speech based on 
the circumstances. It is likely not beneficial 

for pilots always to receive the same 
information from the AI in the same way, for 
example if it would always have a monotone 

AI voice .”

“A sign of a well-performed FIS is to allow time 
on the frequency for the pilot. Pilots in 

uncontrolled airspace often communicate on the 
same frequency on which controllers and pilots 
in controlled airspace communicate, which has 

higher priority for controllers, so pilots 
requesting FIS may have the feeling that they 

“disturb” on the frequency or may refrain from 
requesting FIS while hearing that there is a lot of 

interaction on the frequency already.”
“The Air Traffic Controller who is giving information 

to the pilot needs to imagine what kind of 
information the pilot needs. The Air Traffic 

Controller must have an idea about what kind of 
information is relevant in each specific moment.“

“In reality, changing weather conditions can 
impact the provision of flight information 
services (FIS), crucial for supporting pilots, 

especially in uncontrolled airspace. In adverse 
weather, for example, FIS must prioritize timely 
updates on weather changes and offer guidance 

on alternative routes or altitudes” 

“When a pilot exhibits noticeable stress 
in their voice, it can have several impacts 
on the effectiveness and responsiveness 
of flight information services. Stress in a 
pilot's tone often indicates heightened 

workload, urgency, or unexpected 
challenges, which FIS providers can 
interpret as signals to adapt their 

communication style and support .”

“Technical systems, such as TCAS (Traffic 
Collision Avoidance System), SkyDemon, 
and FLARM (collision avoidance system), 
provide situational awareness and alert 

pilots to nearby traffic, reducing the risk of 
airspace infringements or collisions. While 

these tools significantly enhance safety, 
none are required by regulations for VFR 

pilots in uncontrolled airspace.”

“Pilots are not always aware of NOTAMs, 
because of difficulties with NOTAMs such as 

that a large amount of for the particular 
flight irrelevant information is mixed with 

important information in lengthy NOTAMs, 
with too much information to go through 

before a flight.”

“We were flying in controlled airspace, 
descending into class G airspace 

(uncontrolled) under the Terminal Area 
(TMA) north of Örkelljunga, when we 

received information about a helicopter 
passing south of us in uncontrolled 

airspace. We received the information 
from Ängelholm control .”
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Slutsatser

✓Modifierat en metod från Resilience Engineering för AI baserad 
framtida teknik för flygtrafiktjänst

✓Fem av åtta teman tydliga resiliensaspekter

– Resiliens diskuterades utan att vi frågade specifikt om det.

✓ Input till utveckling och kravställning av ett nytt system

✓Omogen prototyp → viktiga aspekter

✓Både enkät och workshop

– Både flygledare och piloter
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Slutsats

✓FIS kräver flexibilitet, improvisation och kontextanpassning

✓Flygledare kombinerar rutiner med erfarenhetsbaserade strategier

✓God FIS bygger på förståelse för pilotens situation och behov

✓Osäker information kräver anpassade beslut och kommunikation

✓Kommunikation bör vara situationsanpassad och stödjande

✓Mänsklig FIS skapar trygghet – AI behöver vinna användarförtroende

✓AI-FIS kan avlasta, men saknar mänsklig resiliens i komplexa lägen

✓Metod för resiliensbedömning fungerar för AI-baserade system
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