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<AIXM-Snapshot>
<Vor>

<VorUid>
<codeID>AML</codeID>
<geoLat>34.3928N</geoLat>
<geoLon>123.4333W</geoLon>

</VorUid>
…

</AIXM-Snapshot>

Versions in use ‐ AIXM 4.5

• Published: 2005
– Entity/Relationship

– Custom XML schema

– Core AIP data

• Use:
– European AIS Database 
(EAD) and national 
systems

– A few national systems 
world‐wide



Versions in use – AIXM 5.0

• Published: MAR 2008
• UML Model
• GML Schema
• Full AIP/NOTAM data

– Including obstacle, 
airport mapping, etc.

• Metadata
• Extensibility
• Use: 

– Partially, by FAA, NGA, 
anyone else?

Airspace
<<feature>>

OrganisationAuthority
(f rom Organisation)

<<feature>>

AircraftCharacteristic

type : CodeAircraftType
engine : CodeAircraftEngineType
numberEngine : CodeAircraftEngineNumberType
typeAircraftICAO : CodeAircraftICAOType
aircraftLandingCategory : CodeAircraftCategoryType
wingSpan : ValDistanceType
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



Versions in use – AIXM 5.1

• Published: FEB 2010
• Update of AIXM 5.0

– Usage/availability model
– Notes vs. descriptions
– Other adjustments to facilitate 

Digital NOTAM encoding

• Use
– FAA – Digital NOTAM
– Eurocontrol/NM (CFMU) and 

EAD
– In implementation in several 

national systems world‐wide
– Industry solutions in 

development



AIXM 5.1 Guidelines

• AIXM Temporality Concept (FEB 2010)
• Metadata Guidelines for Aviation Data (MAR 2011)
• Feature Identification and Reference (APR 2011)
• Use of GML for Aviation Data (MAY 2012)



AIXM 5.1 Guidelines

• Guidance and Profile of GML for use with Aviation Data
– Published: MAY 2012 by OGC (produced by the Aviation Domain WG)
– Status: OGC Discussion Paper 

(https://portal.opengeospatial.org/files/?artifact_id=47859)
– 1st part ‐ Encoding guidelines for positions, lines, areas, circles, arcs,

references to Geo Border, etc.
</gml: GeodesicString>
<gml:ArcByCenterPoint gml:id="A01">
<gml:pos>lat_Pc long_Pc</gml:pos>
<gml:radius uom="m">radius</gml:radius>
<gml:startAngle uom="deg">calculated_start_angle</gml:startAngle>
<gml:endAngle uom="deg">calculated_end_angle</gml:endAngle>

</gml:ArcByCenterPoint>
<gml:GeodesicString>



AIXM 5.1 Guidelines

• Guidance and Profile of GML for use with Aviation Data
– 2nd part: GML Profile



AIXM 5.1 Guidelines

• Requirements for Aviation Metadata &                     
Guidance on the Aviation Metadata Profile
– Published: MAR 2011 by the OGC Aviation Domain WG
– Status: OGC Discussion Paper 

(http://portal.opengeospatial.org/files/?artifact_id=41667 and 
http://portal.opengeospatial.org/files/?artifact_id=41668 )



AIXM 5.1 Guidelines

• Requirements for Aviation Metadata
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     

 



<gmd:MD Metadata> 
... 
  <gmd:identificationInfo> 
    <gmd:MD_DataIdentification> 
      <gmd:citation> 
        <gmd:CI_Citation> 
          <gmd:title> 
            <gco:CharacterString>SDO 

Update</gco:CharacterString> 
          </gmd:title> 
        </gmd:CI_Citation> 
      </gmd:citation> 
    </gmd:MD_DataIdentification> 
  </gmd:identificationInfo> 
... 
</gmd:MD_Metadata> 

AIXM 5.1 Guidelines

• Guidance on the Aviation 
Metadata Profile
– maps the Requirements for an 

Aviation Metadata to ISO 19115 
elements

– Includes XML examples

Reference 5.1.1 

Element Name Resource Title 

Obligation / 
Condition 

Mandatory Requirement

Multiplicity [1] 

Number 360 

Name title 

Definition Name by which the cited resource is known 

XPath gmd:MD_Metadata/gmd:identification/ 

gmd:MD_DataIdentification/gmd:citation/ 

gmd:CI_Citation/gml:title/gco:CharacterString 

Data type CharacterString 

Domain Free text 

ISO 19115 

Example SDO Update 27 

Implementing Instructions - 

See Diagrams 2, 3 

 



AIXM 5.1 Guidelines

• Feature Identification and Reference
– Published: APR 2011

– Recommendations: 
• UUID for gml:identifier

• Xlink:href with abstract references

• Xlink:href with local references

<gml:identifier codeSpace="urn:uuid:">a82b3fc9-4aa4-4e67-8def-aaea1ac595j</gml:identifier>

<aixm:clientAirspace xlink:href="urn:uuid:a82b3fc9-4aa4-4e67-8def-aaea1ac595j"/>

<aixm:clientAirspace xlink:href="#uuid.a82b3fc9-4aa4-4e67-8def-aaea1ac595j"/>



AIXM 5.1 Mappings

• AIXM 4.5 Conversion 
Guidelines
– See www.aixm.aero/wiki ‐> 

Mappings

– Status: proposed release

– More detailed mapping 
developed by EAD

• Based on actual EAD data



AIXM 5.1 Mappings

• Aeronautical 
Information Publication 
(AIP) into AIXM 5.1
– See www.aixm.aero/wiki
‐> Mappings

– Status: review in 
progress

A.1.1 ENR 
AIP Status Mapping with AIXM v5.1 

PART 2 — EN-ROUTE (ENR)   All mappings are in the sub-sections 

ENR 0.       All mappings are in the sub-sections 

  ENR 0.6   Table of contents to Part 2 
  

Not applicable. AIP document editorial 
element. 

ENR 1. GENERAL RULES AND PROCEDURES   All items mapped 

  ENR 1.1 General rules   All items mapped 

  ENR 1.2   Visual flight rules   All items mapped 

  ENR 1.3   Instrument flight rules   All items mapped 

  ENR 1.4   ATS airspace classification   All items mapped 

  ENR 1.5   Holding, approach and departure procedures   All items mapped 

    ENR 1.5.1   General   All items mapped 

    ENR 1.5.2   Arriving flights   All items mapped 

    ENR 1.5.3   Departing flights   All items mapped 

  ENR 1.6   ATS surveillance services and procedures   All items mapped 

    ENR 1.6.1   Primary radar   All items mapped 

    ENR 1.6.2   Secondary surveillance radar 
(SSR)   

All items mapped 

    ENR 1.6.3   Automatic dependent 
surveillance —                      broadcast 
(ADS-B)   

All items mapped 

 

1. Item to be mapped "obstacle position, represented by geographical coordinates in degrees, minutes and 
seconds;" 

AIXM 5.1 Mapping: 

 

Figure 297. Short Mapping Description 

VerticalStructure 
  .part 
    .VerticalStructurePart 
      .horizontalProjection 
        .VerticalStructurePartGeometry 
          .location 
            .ElevatedPoint[coordinates=""] 

                

. AIXM 5.1 Mapping of AIP-TS-ENR-5.4/3 
 

Class VerticalStructure 

Association part(isMadeOf) 

  Class VerticalStructurePart 

  Association horizontalProjection(isRepresentedAs) 

    Class VerticalStructurePartGeometry 

    Association location(hasPointShape) 

      Class ElevatedPoint 

      Attribute (name and 
value) 

coordinates = 

"" 

 



AIXM 5.1 Mappings

• Airport Mapping
Requirements
– See www.aixm.aero/wiki ‐> 

Mappings
– ED 99/DO 272 (A/B/C) into 

AIXM 5.1
– Status: review in progress

• Includes an AIXM 5.1‐AMDB 
extension

1.1 AM_RUNWAYELEMENT 
ED-99A Definition: Part of a runway. 

AIXM 5.1 Definition: Runway element may consist of one ore more polygons not defined as other 
portions of the runway class. 

ED-99A AIXM 5.1 
AM_RunwayElement RunwayElement[type=‘NORMAL’] 

idarpt  associatedRunway.Runway.associatedAirportHeliport.AirportHeliport.locatio
nIndicatorICAO 

idrwy  associatedRunway.Runway.designator 

pcn  surfaceProperties.SurfaceCharacteristics.classPCN   

width  width 

Note: there is also nominalWidth on Runway 

length  length  

Note: there is also nominalLength on Runway 

surftype  surfaceProperties.SurfaceCharacteristics.composition   

AND  

surfaceProperties.SurfaceCharacteristics.preparation 

geopoly extent.ElevatedSurface 

feattype  Note: Can be implied 

vacc  extent.ElevatedSurface.verticalAccuracy    

vres extent.ElevatedSurface.verticalResolution 

hacc  extent.ElevatedSurface.horizontalAccuracy  

hres  extent.ElevatedSurface.horizontalResolution 

integr  integrity 

source  source  

OR 

gmd:MD_Metadata.gmd:dataQualityInfo.gmd:lineage.gmd:LI_Lineage.gmd:
processStep.gmd:LI_ProcessStep 

Note: Needs processor with a role set to “originator”. 

revdate  revisionDate  

ED-99B AIXM 5.1 
idnumber identifier 

restacn availability.ManoeuvringAreaAvailability.usage.ManoeuvringAreaUsage[typ
e=”FORBID”].selection.ConditionCombination.aircraft.AircraftCharacteristic
s.typeAircraftICAO 

 

ED-99C AIXM 5.1 
stfeat featureLifetime.gml:TimePeriod.gml:beginPosition 

endfeat featureLifetime.gml:TimePeriod.gml:endPosition 

stvalid validTime.gml:TimePeriod.gml:beginPosition 

endvalid validTime.gml:TimePeriod.gml:endPosition 

interp interpretation 

restacft [= restacn] Note: See restacn above 

 



Digital NOTAM Event 
Specification

Restricted area North of Sjaellands Odde
TEMPORARY RESTRICTED AREA IS ESTABLISHED 
daily from 08:00-17:00 between 07 NOV and 17 NOV
AS FOLLOWS NORTH OF SJAELLANDS ODDE:
560028N 0111656E - 560643N 0111026E - 561500N 0112400E -
561500N 0113600E -560112N 0114736E - 555730N 0113830E - 560028N 0111656E. 
between SFC and 60000 FT AMSL
RELEVANT ATS UNITS REF. AIP DENMARK ENR 5.1 ITEM 3:
AARHUS APP/TWR, ACC KOEBENHAVN

NavaidComponent
collocationGroup : NoSequenceType
markerPosition : CodePositionInILSType
providesNavigableLocation : CodeYesNoType

<<object>>

RunwayDirection
(from Runway)

<<feature>>

TouchDownLiftOff
(from Helicopter Surfac...)

<<feature>>

AirportHeliport
(from Airport/Heliport)

<<feature>>

ElevatedPoint
(from Geometry)

<<object>>

Navaid
type : CodeNavaidServiceType
designator : CodeNavaidDesignatorType
name : TextNameType
flightChecked : CodeYesNoType
purpose : CodeNavaidPurposeType
signalPerformance : CodeSignalPerformanceILSTyp...
courseQuality : CodeCourseQualityILSType
integrityLevel : CodeIntegrityLevelILSType

<<feature>>

0..*

0..*

+runwayDirection
0..*

0..*

isInstalledAt

0..1 +location0..1

isNavigableBy 0..*

0..*

+touchDownLiftOff0..*

0..*
isInstalledAt

0..*

0..*

+servedAirport0..*

0..*
usedForHomingAt

NavaidOperationalStatus
operationalStatus : CodeStatusNavaidType
signalType : CodeRadioSignalType

<<object>>

0..*
+availability

0..*

worksBy

NavaidEquipment
designator : CodeNavaidDesignatorType
name : TextNameType
emissionClass : CodeRadioEmissionType
mobile : CodeYesNoType
magneticVariation : ValMagneticVariationType
magneticVariationAccuracy : ValAngleType
dateMagneticVariation : DateYearType
flightChecked : CodeYesNoType

<<feature>>

0..1
+location

0..1

isPlacedAt
0..*

0..*

+navaidEquipment
0..*

0..*

isComposedOf

0..* +availability0..*

worksBy

Data encoding rules

Data validation rules

Digital NOTAM
AIXM 5.1 encoded data output

(Snnnn/yy NOTAMN

Q) EKDK/QRRCA/IV/BO /W /000/600/5606N01130E012

A)  EKDK B) 0711010800 C) 0711011100

E) TEMPORARY RESTRICTED AREA ESTABLISHED 

AS FOLLOWS (NORTH OF SJAELLANDS ODDE):

560028N 0111656E - 560643N 0111026E - 561500N 0112400E -

561500N 0113600E -560112N 0114736E - 555730N 0113830E -

560028N 0111656E

NOTAM production rules

Event data

Text NOTAM
ICAO Format

RulesRules
Rules

Target: application developers !



Business Rules

Syntactic check Semantic check

AIXM 5.1
UML

PropertiesWithSchedule
(from Schedules)

<<objec t>>

ContactInformation

name : TextNameType
title : Tex tNameType

(f rom Address)

<<object>>

FlightRestrictionRoute
priorPermission : CodeYesNoType

<<object>>

0..*

+contact

0..*

hasContactIns tructions

FlightRestriction
designator : CodeFlightRestrictionDesignatorTy...
type : CodeFlightRestrictionType
instruction : TextInstructionType

<<feature>>

0..*

+regulatedRoute

0..*

regulatesUseOf

FlightRoutingElement
orderNumber : NoSequenceType
speed : ValSpeedType
speedReference : CodeSpeedReferenceType
speedCriteria : CodeComparisonType

<<object>>

1.. *+routeElement 1.. *

isSequenceOf

FlightConditionCombination
logicalOperator : CodeFlowConditionOperationType

<<object>>

1
+flight

1

appliesToFlight

FlightConditionCircumstance
<<object>>

FlightRestrictionLevel
<<object>>

0..* +flightLevel0..*

isRestrictedTo

FlightConditionElement
index : NoSequenceType

<<object>>

0..*+element 0..*

hasOperand

0..1

+operat ionalCondition

0..1

hasCondition

0..*
+flightLevel

0..*

isApplicableAt

FlightCondit ionElementChoice
<<choice>>

1 +flightCondition1

is

AIXM 5.1
XML

Airport
features

AIXM 5.1
XSD

Structural 
Rules

Operative 
Rules



Business Rules

• Sources
– AIXM 4.5 business rules

• Include mandatory attributes/associations from AIXM 4.5

– ICAO Annex 10, 11, 14 and 15 and the ICAO PANS‐OPS
– Temporality Concept document
– Activation/Usage concept
– GML profile?
– Arinc424 and PANS‐OPS

• Rules
– Using Semantics of Business Vocabulary and Business Rules (SBVR)
– Including, where feasible, an implementation of the rule in 

Schematron language
– See www.aixm.aero ‐> Business Rules (Excel)
– Status: Work in progress



Support to implementation

• FAA AIXM Viewer



Support to implementation

• AIXM 5.1 Sample Data
– See www.aixm.aero/wiki ‐> XML Encodings
– Individual feature encodings
– “Donlon” Data Set
– Digital NOTAM

– Other samples ‐> Yours are welcome!



Support to implementation

• Training material 
– AIXM 4.5 CBT still 
partially useful

– AIXM Wiki

– AIXM Classes and 
Seminars

• See www.aixm.aero
‐>Archive



Support to implementation

• AIXM Forum
– 1800 members

– World‐wide coverage

– 5‐20 messages per 
month in 2011‐2012

– registration required
• also gives access to the 
FAA AIXM Viewer



Support to implementation

• Code generation using AIXM XML Schema (.xsd)
– Popular topic on AIXM Forum
– Difficult code generation if using:

• Full XSD for Metadata
• Full XSD for GML
• Full XSD for AIXM

• Proposed solution : Profile
– Sub‐set of the GML schema 

• including/excluding sub‐set of the GMD/GCO schema

– AIXM Profiling possibility
• Select features of interest

– Organised as a open‐source project?



AIXM 5.1 Extensions

Core AIXM
Aeronautical information that is 

relevant for the whole ATM community 
world-wide, not regional specific

(AIP, NOTAM, etc.)

Additional information exchanged between selected partners

extension



AIXM 5.1 Extensions

• Digital NOTAM “Event”



AIXM 5.1 Public Extensions

• Eurocontrol “Airspace Data 
Repository”
– Conditional Routes / Flexible 

use of Airspace
– NM/ADR custom “TimeTable”

• Eurocontrol EAD
– “Slot” management

• FAA Federal NOTAM System
– US NOTAM specific elements

• MXIA
– Reverse associations

• Airport has Runways
• Route has RouteSegments
• Etc.



AIXM 5.0/5.1 Extensions

• Do you have another one?
– Please make it available on 
www.aixm.aero/wiki

– Required Documentation
• UML Model

– Nice to have: document explaining the need 
for the extension

• XML Schema (suggested namespace URI 
www.aixm.aero/schema/5.1/extensions/... )

• Example files



ICAO Adoption

• Annex 15 AMDT 37 Proposal

• AIXM as means of compliance
– More details in AIS Manual (DOC 8126) and later possibly in a PANS‐AIM



European ADQ Regulation

• COMMISSION REGULATION (EU) No 73/2010
– “laying down requirements on the quality of aeronautical data and

aeronautical information for the single European sky”
– Basically turning Annex 15 into European Law
– Compliance dates: 2013‐2017
– Means of Compliance for Data Set/Exchange Format – AIXM 5.1

• AIX Specification in public review



AIXM in SESAR

FIXM

NOV-7 / 
NSV-11a

NSV-11b AIXM

WXXM

SESAR ext.
to AIXM SESAR ext.

to WXXM

SESAR ext.
to FIXM

Other Models

AIRM

Semantic compliance



AIXM in SESAR

Digital NOTAM & 
Digital Integrated Briefing

(Project 13.2.2)



Industry implementations

OGC test beds  (OWS‐9)                                          Links page on www.aixm.aero



Future versions

• Proposed
– Minor Release AIXM 5.1.1 by end 2012 

• XML Schema improvements/corrections, such as:
– gml:identifier for <<object>>

– allow empty AIXM_BasicMessage

– bug corrections (spelling errors)

• UML model
– No changes to classes, attributes, associations

– Possibly, improvements of definitions

– Migration from RationalRose (IBM) to EA (Sparx)



Future versions

• Proposed
– Regular update AIXM 5.2 by end 2013

• backwards compatible with AIXM 5.1 
– deprecation instead of simple removal

– allow new classes, properties, associations where 

operationally required

• Including mapping rules to AIXM 5.1
– eventually mapping code (XSLT) provided as part of the 
release



Questions



Contact Information

• Eddy Porosnicu (EUROCONTROL)
eduard.porosnicu@eurocontrol.int

+32 (2) 729‐3326

• Deborah Cowell (FAA)
Deborah.Cowell@faa.gov

+1 (202) 385‐7077


