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Introduction

• “Never let an aircraft take you somewhere your brain didn't 

get to five minutes earlier”

Air Transportation Information
MET

Ground Infrastructure   Rules and procedures

Airspace structures and routes

Flight

Passenger 

Surveillance

Terrain and obstacles

The structure of the information is captured in models



AIXM

• Aeronautical Information

– ground infrastructure (airports, navaids)

– airspace structure and routes

– rules and procedures

– obstacles 

• Exchange

– Database to database (initial)

• European AIS Database (EAD)

– Database to client application (more recent)

• Model

– Conceptual / logical information model

– Classes (hierarchies), attributes, associations, data types, constraints



Content

• AIXM development challenges
– Scope

– Purpose

– Domain evolution

– Technologies

– Relation with other models

• Current version(s)
– Documentation

– Implementation status

• Future evolution
– New Change Control Process



AIXM Scope

Air Transportation Information

MET

Ground Infrastructure   Rules and procedures

Airspace structures and routes

Flight

Passenger 

Surveillance

Terrain and obstacles



AIXM Scope

Air Transportation Information

MET

Ground Infrastructure   Rules and procedures

Airspace structures and routes

Flight

Passenger 

Surveillance

Terrain and obstacles

AIXM



AIXM Purpose

Database

Data exchange

AIP

Chart

Client 

applications

AIXM 3 & 4

AIXM 5



Other AIXM challenges

• Model evolution

– Stability vs. Expansion of Capabilities

– Remain in sync with the real world

• Extensibility

• Relations with other information 

models

– WXXM, FIXM, etc.

– SESAR / NextGEN



<AIXM-Snapshot>

<Vor>

<VorUid>

<codeID>AML</codeID>

<geoLat>34.3928N</geoLat>

<geoLon>123.4333W</geoLon>

</VorUid>

…

</AIXM-Snapshot>

AIXM 3.x & 4.x

AIXM – Conceptual Model (AICM)

AIXM – Data Exchange Format (AIXM XML)

DatabaseDatabase

Data exchangeData exchange



AIXM 3.x & 4.x

- <Ndb>
- <NdbUid mid="84977911">

<codeId>OE</codeId>
<geoLat>532548.63N</geoLat>
<geoLong>0062543.68W</geoLong>
</NdbUid>

- <OrgUid mid="75062126">
<txtName>IAA IRELAND</txtName>
</OrgUid>
<txtName>DUBLIN</txtName>
<valFreq>316</valFreq>
<uomFreq>KHZ</uomFreq>
<codeClass>L</codeClass>
<codeDatum>WGE</codeDatum>
<valGeoAccuracy>3</valGeoAccuracy>
<uomGeoAccuracy>M</uomGeoAccuracy>
<valCrc>ED9E9560</valCrc>
<txtVerDatum>Malin Head</txtVerDatum>

- <Ntt>
<codeWorkHr>H24</codeWorkHr>
</Ntt>
</Ndb>



AIXM 5.x

Airspace
<<feature>>

OrganisationAuthority
(f rom Organisation)

<<feature>>

AircraftCharacteristic

type : CodeAircraftType

engine : CodeAircraftEngineType

numberEngine : CodeAircraftEngineNumberType

typeAircraftICAO : CodeAircraftICAOType

aircraftLandingCategory : CodeAircraftCategoryType

wingSpan : ValDis tanceType

wingSpanInterpretation : CodeValueInterpretationType

classWingSpan : CodeAircraftWingspanClassType

weight : ValWeightType

weightInterpretation : CodeValueInterpretationType

passengers : NoNumberType

passengersInterpretation : CodeValueInterpretationType

speed : ValWeightType

speedInterpretation : CodeValueInterpretationType

wakeTurbulence : CodeWakeTurbulenceType

(f rom Aircraf t and Flight)

<<object>>

AirspaceUsage
<<feature>>

1

0..*

+restrictedAirspace

1

0..*isSpecifiedFor

AirspaceLayerUsage

activity : CodeAirspaceActivityType

statusActivation : CodeAirspaceActivationType

trafficAllowed : CodeMilitaryStatusType

<<object>>

0..*

0..*

0..*

+user 0..*

hasUser

0..*

+aircraft

0..*

involvesAircraft

1..*+usage 1..*

isComposedOf

Timetable

workingHours : CodeTimetableType

(f rom Time Management)

<<object>>

LayerAndTime

upperLimit : ValDistanceVerticalType

upperLimitReference : CodeVerticalReferenceType

lowerLimit : ValDistanceVerticalType

lowerLimitReference : CodeVerticalReferenceType

altitudeInterpretation : CodeAltitudeUseType

(f rom Lev el and Time Block)

<<object>>

0..* +levels0..*

concerns

0..1 +schedule0..1

isActiveBy

StandardLevelColumn

series : CodeLevelSeriesType

unitOfMeasurement : UomDistanceVerticalType

separation : CodeRVSMType

(f rom Standard Lev els)

<<feature>>

0..*

0..1

0..*

+discreteLevelSeries 0..1

isRestrictedTo

UML

XSD

(GML)

Temporality Concept

DatabaseDatabase

Data exchangeData exchange

AIPAIP

ChartChart

Client 

applications

Client 

applications

AIXM 3 & 4

AIXM 5



AIXM 5.1 Example



AIXM documentation www.aixm.aero

•Rational Rose

•Web View
•XMI

•Enterprise Architect



Implementation Guidance

• Use of xlink:href and UUID
1 Scope..........................................................................................4 

1.1 Introduction ....................................................................................................................4 

1.2 References ......................................................................................................................4 

1.3 Assumptions and Dependencies .....................................................................................4 

2 Feature identification (UUID).....................................................5 

2.1 The gml:identifier property.............................................................................................5 

2.2 Use of UUID...................................................................................................................5 

2.3 UUID version and codeSpace.........................................................................................6 

2.4 The gml:id property ........................................................................................................6 

3 Feature Reference (xlink:href) ..................................................8 

3.1 Introduction ....................................................................................................................8 

3.2 Concrete local references within a message ...................................................................8 

3.3 Concrete external references...........................................................................................9 

3.4 Abstract references .........................................................................................................9 

3.5 Use of xlink:title ...........................................................................................................11 

A.1. UUID algorithms .....................................................................13 

 

      <aixm:clientAirspace xlink:href="urn:uuid:a82b3fc9-4aa4-4e67-8def-

aaea1ac595j"/> 



Implementation Guidance

• GML Guidelines for aviation data
– Encoding rules / conventions

– Profile

• OGC Aviation Domain WG

– See OGC Portal



Implementation Guidance

• Metadata Profile

– Requirements for 

Aviation Metadata

– Guidance on the 

Aviation Metadata 

Profile
– http://portal.opengeospatial.org/modules/admin

/license_agreement.php?suppressHeaders=0&acc

ess_license_id=3&target=http://portal.opengeosp

atial.org/files/?artifact_id=41668

Requirement/Source Annex 

15 

ADQ INSPIRE 

IR 

OWS-6 

5.1.1 Resource Title     

5.1.2 Resource Abstract     

5.1.3 Resource Language     

5.2.1 Topic Category     

5.3.1 Geographic Bounding Box     

5.3.2 Spatial Reference System     

5.4.1 Temporal Extent     

5.4.2 Date of Publication     

5.4.3 Date of Last Revision     

5.4.4 Date of Creation     

5.4.5 Temporal Reference System     

5.5.1 Lineage     

5.5.2 Accuracy of Numerical Data     

5.6.1 Conditions Applying to Access 

and Use 

    

5.6.2 Limitations on Public Access     

5.7.1 Responsible Party     

5.7.2 Responsible Party Role     

5.8.1 Metadata Point of Contact     

5.8.2 Metadata Date     

5.8.3 Metadata Language     

 



Implementation Guidance

• Business Rules
– Purpose: capture relevant data verification/validation rules from 

existing AICM 4.5 rules, ICAO Annexes 10/11/14/15, ICAO PANS-OPS, 
ARINC 

– using OMG Semantics of Business Vocabulary and Rules (SBVR) and 
ISO Schematron

– See work in progress at www.aixm.aero/wiki

• CRC 
– Purpose: Enable the encoding of CRCs

– work in progress, including a CRC schema (extension to AIXM 5.1). 
Some aspects still being investigated (e.g. which attributes are subject 
to CRC wrapping, all or selected ones?)



AIXM - Wiki

• www.aixm.aero/wiki



AIXM Forum



Implementations

ICAO adoption: AIS-AIMSG



Obstacle model based on AIXM 5.12011 R6

Digital NOTAM – Increment 1

2011

2012

Download Minimum SDO in AIXM 5.1 

(progressively)

R6E1

R7

2012

2014 

Remaining SDO based on AIXM 5.1R8

R9

2012

Upload 

SDO based on AIXM 5.1 to support

Digital NOTAM – initial
R7

AIXM 5.1 – Implementation in the 

European AIS Database (EAD)



AIXM Change Control Process

• Transparency

• Stakeholder representation

– States

– Air Navigation Service Providers

– FPL Service Providers

– Airlines

– Airports

– Manufacturing industry

– Military



AIXM Change Control Process

[Screen] Reject Issue 

“Duplicate”, “Incomplete”, “Out of Scope”, 
“Hand over to responsible organisation”, 

“Abandoned - No solution”

Users

[Screen] Reject Issue 

“Duplicate”, “Incomplete”, “Out of Scope”, 
“Hand over to responsible organisation”, 

“Abandoned - No solution”

Users

“Unresolved”

Users

[Screen] AIXM Issue 

“Unresolved”

Users

[Screen] Confirm Issue 

“Unresolved”

Users

[Screen] Confirm Issue 

“All corresponding CPs resolved”, “Corresponding 
CPs partially resolved”, “Corresponding CPs
rejected”, “Closed without CP”

Users

[Screen] Confirm that all associated CPs are closed

Any AIXM 

stakeholder

Any AIXM 

stakeholder SecretariatSecretariat

SecretariatSecretariat

SecretariatSecretariat

SecretariatSecretariat

“Unresolved”

Users

[Screen] Reopen Issue 

Any AIXM 
stakeholder

“Unresolved”

Users

[Screen] Reopen Issue 

Any AIXM 
stakeholder
Any AIXM 

stakeholder

AIXM Change Proposal 
Workflow

AIXM Change Proposal 
Workflow

CommentComment

CommentComment

CommentComment

CommentComment

Day 3 :

* AIXM CCB Session



Future versions policy

• Major Version (v.5, v.6, etc.) 

– includes major conceptual changes to the model, which do 
not permit a mechanical conversion between that version 
and the previous version; 

• Intermediate Version (v.5.x, v.6.x, etc.)

– only changes that allow a two-way mechanical conversion 
with the previous version (including by the use of an 
extension of the previous version); (AIXM 5.2 not earlier 
than 2013);

• Minor Version (v.5.1.x, v.5.2.x, etc.) 

– limited to bug fixing, spelling corrections, …



Summary / Conclusion

• AIXM 5.1 – in implementation

– Guidance material in focus

– Digital NOTAM as flagship project(s)

• ICAO adoption

• AIXM evolution

– stability and predictability

– transparency

– formal AIXM CCB starting now



Questions & Answers / 

Feedback



• www.aixm.aero

More Information/Contacts


