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GPS systems cause over 200,000 
accidents every year in the U.S. 
These accidents are a result of

• inaccurate navigation maps,

• incorrect directions,

• wrong locations,

• and distracted driving.

Data consistency and accuracy

Functional consistency and accuracy
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Digital transformation

Digital ATCO/AI

Digital TWIN

• Data format and IF definitions

• Service registry

• PKI & IP infrastructure

• KPIs

• Trend/pattern analysis

• Predictions (trajectory)

• Decision making (network level)

• Network planning

• Operational (cost) efficiency

• TBO/FF-ICE

• LRATFM

• IAD/XMAN

• A-SMGCS

• UTM CIS

• Digital NOTAM

• Automation at network level 
supports ATCO tactical decision 
making

SWIM 
infrastructure

SWIM 
services

Data analytics/ML

Data sharing
Services

SWIM

Data
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SWIM data format for flight information 
exchange, includes 4D trajectories and 
flight specific performance data. FIXM 
supercedes ICAO FPL2012 and related 
AFTN text messages

FIXM
SWIM
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t describes an ATM environment where the flown 

flight path is as close as possible to the user-
preferred flight path by reducing potential 
conflicts and resolving demand/capacity 
imbalances earlier and more efficiently

FF-ICE/R1
Flight

Planning

FF-ICE/R2
Flow

Management

flow and trajectory 
management 
services for the 
flight’s execution 
phase

4D flight filing and 
information services 
for the flight’s 
planning phase
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Domestic/regional operational infrastructure

Data consistency and 
accuracy

Functional consistency and 
accuracy

4DT (no WX/NTM)

FIXM 4.2ICAO 
FPL2012

AIXM 5.1.1

dNOTAM

4DT (no NTM) 4DT

FIXM 4.3.0 
+ APAC ext.

IWXXM 3.0

AIXM 4.5 AIXM 5.1

IWXXM 23-1
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Domestic/regional operational infrastructure

Data consistency and 
accuracy

Functional consistency and 
accuracy

AIXM 5.1.1

dNOTAM

4DT

FIXM 4.3.0 
+ ext.

IWXXM 2023-1
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IWXXM

Data conversion
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Big data weather phenomens

F
li

g
h

t

Runway DCB Airspace management Sector DCB

FPL2012/FIXM

conversion

FF-ICE R1

services
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Data validation

Data conversion

National data sets

Aerodrome map data

Digital NOTAM

poster

Cross border data 

validation

Regional data sets
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FF-ICE R2

services4D trajectory
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Integrated data layer

Data scalability/Big data (Tech disruption)

Horizontal scalability

Cloud agnostic (hybrid cloud)

COTS

ANSPs
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Airlines/Pilots

Data Integrators

3rd party solutions for Flight planning, monitoring, dash boards, GIS, etc.

ADS-C/EPP

ATFM
FF-ICE R2

services
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Source: https://www4.icao.int/ganpportal/ASBU/TBO/Graph
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eASP 1

Regional FF-ICE SWIM Services

eASP 3

eASP 5
eASP 2

ADEP

eASP 6

ASP 4 (no SWIM)

ADES
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Regional FF-ICE SWIM Services

eASP 2

eASP 3

eASP 5

ADEP

ADES

eASP 1
eASP 6

AMHS

AMHS

ASP 4 (no SWIM)

AMHS
AMHS
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Regional FF-ICE SWIM Services

eASP 2

eASP 3

eASP 5
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eASP 1
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AMHS

AMHS
Conversion
service

ASP 4 (no SWIM)

AMHS
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Regional FF-ICE SWIM Services
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AMHS
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ASP 4 (no SWIM)
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AFTN/AMHS/Legacy Conv SWIM

FPL2012
→


(*) FIXM

TAC (TAF, SPECI, SIGMET,…)
→


(**) IWXXM

ICAO Text NOTAM
→X


(**)

AIXM 5 digital 

NOTAM

AIP (PDF)
→

(***)



AIXM 5 AIP 

data set

AIDX (IATA)
→


(*) (**) FIXM

AMXM 
→


(*) (**) AIXM 5

(*) compatibility not guaranteed 
with future FIXM versions
(**) potential information loss
(***) manual conversion/migration
X conversion not safe 
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▪ Conversion:

o FPL2012 → FIXM – OK 

o TAC → IWXXM – OK

o ICAO Text NOTAM → digital NOTAM (AIXM 5) – critical

▪ Mixed mode with ICAO FPL 2012 and FIXM more complex than centralised approach with
regional services

▪ AMHS/SWIM GW for „tunneling“ FIXM messages and/or convert them into ICAO 
FPL2012 AFTN/AMHS format

▪ AMHS to connect the SWIM world with legacy systems

▪ AIDC could probably be a candidate for trajectory information sharing between ANSPs 
through AMHS

▪ ADS-C for air/ground link, SWIM for data sharing, and AMHS to support clients that are
not SWIM enabled. 
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▪ SWIM enables the digital transformation

▪ Data silos jeopardise both data and functional consistency

▪ Regional services instead of national silos

▪ Weakest link determines performance

▪ AMHS supporting TBO

▪ Message conversion as a service

▪ Single source of truth with regional services

▪ SWIM evolution eventually will break compatibility 

▪ AMHS to support transition 

SWIM an data sharing enable the digital transformation towards TBO. Existing AMHS  
infrastructure supports the transition
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