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Requirements

» Based on global aeronautical data requirements
— ICAO standards and practices
— RTCA/EUROCAE Airport Mapping Databases
— PANS-Ops and TERPS Terminal Procedures
— Airport Layout Plans (AirMAT)
— NATO and Military requirements

. Support for current and future AIM Information System
Requirements
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AlXM Design Objectives

Technical Design Decisions

1ISO19100
series
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Future Capabilities

Modularity
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Unified Modeling Language (UML)

 Visual language for capturing relationships,
behavior and high-level ideas

 Originally intended for Software Engineering
 Today also used for




Unified Modeling Language (UML)

Feature class Stereotype

(Abstraction of real — e

world phenomenon Navaid Relationship

h n exi ni + type : CodeNavaidServiceType :

el Gell Edel @ ts + designator : CodeNavaidDesignatorType (Navald_ .

OWﬂ) +landingCategory : CodeLandingAidCategoryType has NaV|gab|eLocat|on
+ operationalStatus : CodeStatusNavaidType .
+ flightChecked : CodeYesNoType Oorl Elevated POIﬂt)

<<object>>
NavaidComponent
+ collocationGroup : No Seque nceType
+ markerPosition : CodePositionInlLSType
+ providesNavigableLocation : CodeYesNoT ,-'

<<object->
ElevatedPoint
(from Geometry )

<<feature>>
NavaidEquipment

+ designator : CodeNavaidDesignator Type
+name: TextNameType

+emissionClass : CodeRadioEmissionType

+ mobile : CodeYesNoType

+ magneticVariation : ValMagneticVariationType
+ dateMagneticVariation : Date YearType

+ operationalStatus : CodeStatusNavaidType

+ flightChecked : Code Yes NoType
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Unified Modeling Language (UML)

Choice class

(Indicates exclusivity property can be one of many values)
(Navaid isInstalledAt either RunwayDirection or
TouchDownLiftOff)

<<feature>>
Navaid
+ type : CodeNavaidServiceType <<choice>>
+ designator : CodeNavaidDesignatorType LandingAreaChoice
+ landingCategory : CodeLandingAidCategoryType
+ operationalStatus : CodeStatusNavaidType
+ flightChecked : CodeYesNoType

<<feature>> <<feature>>

RunwayDirection TouchDownL iftOff
(f rom Runway) (from Helicopter Surfa...)
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Unified Modeling Language (UML)

Abstract class (Cannot be
instantiated in an instance

. document
Inheritance )
(Localizer inherits properties of /

the NavaidEquipment) <<featuress

NavaidEquipment

+ designator : CodeNavaidDesignatorType

+ name : TextNameType

+ emissionClass: CodeRadioEmissionType

+ mobile : CodeYesNoType

+ magneticVariation : ValMagneticVariationType
+ dateMagneticVariation : DateYearType

+ operationalStatus : CodeStatusNavaidType

+ frequency : ValFrequencyType + flightChecked : CodeYesNoType
+ magneticBearing : ValBearingType

+ trueBearing : ValBearingType
+ widthCourse : ValAngleType
+ backCourseUsable : CodelLSBackCourseType

<<feature>>
Localizer

<<feature>> <<feature>>
Glide path Elevation
+ frequency : ValFrequencyType +angleNominal : ValAngleType
+ slope : ValAngleType +angleMinimum : ValAngle Type
+ rdh : ValDistanceVertical Type +angleSpan: ValAngleType



Internationally developed standards for expressing
geographical data

— Features - Airports, Runways, Airspace

— Metadata - Data originator, Status, Published Date

— Temporality - Start and end dates

— Geometry - Point, Line, Polygon

Helps us organize information for the aeronautical

domain

— Feature data dictionaries, feature catalogs, registries and
application schemas

Well-established
— Geography Markup Language (GML)
— Widely adopted and implemented by vendors and governments

JAN maV]



ISO 19100 standards used in AIXM

AIXM Conceptual Model (UML) AIXM Exchange Model (XML)

Geometry I1SO 19107 GML 1SO 19136

Temporality 1SO 19108

Metadata 1SO 19115 Metadata 1SO 19139

Documentation

Aeronautical Information Exchange Model



What is GML?

e |SO exchange format for
geographical features encoding

— Based on XML Schema

— Open GIS Consortium

Lol
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GML structures the AIXM Exchange Model

e Object-Property Model
— Objects have properties
— Properties are simple values or other objects

« Geometry
— Points, Lines, Polygons
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e Definition
— A model that incorporates the concept of time

e Key assertions

— All features are temporal with start of life and end of
life
 Example, A new air traffic control sector

— All features change over time
« Example, A VOR is out of service for a day

e AIXM Temporality Model

— Relates features to the time extent in which they are
valid

— Provides various means to describe the time extent

AN QY]



AlXM TimeSlice Model

Feature . . .
Properiies TimeSlice created every time one or more feature

properties change

P1

P

Fa

P4

PS5

Y » ,.L, _..L_..L_.L—..L._.L_.L—..l ﬂme

TimeSlices: | | TS3 |TS4) TS5 | T36 | T87
Figure 2
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TimeSlice — Version and Delta
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An Example: Navaid frequency change

Imagine that AML Navaid undergoes an upgrade that changes its frequency from
125 MHz to 132.5 MHz...

1. Schedule permanent change to coincide
with update cycle




An Example: Navaid frequency change

Imagine that AML Navaid undergoes an upgrade that changes its frequency from
125 MHz to 132.5 MHz...

s
Baseline 1 P
Baseline 2
Permanent Permanent
Delta 1 Delta 2
| | |
i i i
VOR navaid: id = AML VOR navaid: id = AML
Status = Operatipnal, Freq = 112.0 MHz Statuls = Operational, Freq = 113.2 MHz
| |
TempDeFIta 1 |
TemeeIta 2

|

|

|

Status = Dffline NOTAM |

for ungrades

Freq = 113.2 MHZ |

|

|

|

|

| Status =on test,
do POt use

Frequency upgrade
coordinated to be

|
i
|
|
|
|
| NOTAM |
|
|
|
|
|
| effective next cycle




Basic Structure of AlXM

<<feature>> <<object>>
AlXMFeature AlXMMessage
+ identifier : CodeUUIDType + sequenceNumber : NoSequenceType
+featureMetaData -
<<object>>
FeatureMetadata
(from FeatureMetadata)
- <<object>>

Feature Properties AIXMTimeSlice

Attributes and + \alidTime : TimePrimitive , <<object>>

associations are + interpretation : TimeSlicelnterpretationType MessageMetadata

+ sequenceNumber : NoNumberType (from AIXMMessageMetadata)

specifically modelled for
each AIXM feature and
are encoded as part of
the Feature Time Slice.

+ correctionNumber : NoNumberType

<<object>> +prop
AlXMFeaturePropertyGroup <<object>>
Feature TimeSliceMetadata
(from FeatureTimeslice Metadata)

<<object>>
Extension



AlXM Structure and Application

» AIXM provides the standard foundation for describing aeronautical
information

— Features: Runway, En route Route, Airspace
— Properties: Valid time, Location

— Data Types: code list of airspace types

— Metadata: Data originator

« AIXM can be used to build compliant application schemas
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AlXM Coverage

Aerodrome/Heliport
Aerodrome/Heliport Facilities
Airspace

Holding

Aeronautical Information Exchange Model : -_:}"‘“*-;:7 — e e



Aerodrome and Heliports

L/

» Aerodromes

» Heliports

« Movement Areas

» Distances, Services, Lights

Aemnautlcal Information Exchange Model
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Aerodrome and Heliports

« Data necessary to support aerodrome mapping
applications (RTCA DO-272A, EUROCAE ED-99A)

Taxlway Holding Position

Survey Control Point —D+

Taxiway Segment

Exit Line
@4— Aerodrome Reference Point
sl Taxiway Shoulder
Taxivway Intersection Marking

Taxiway Guidance Line
Vertical Point Structure

r WVertical Line Structure

Stand Guidance Line

Parking Stand Area

Darkinm
[pE= AR e T T R

7 Vertical Polygon Structure

Stand | nratinm

FIGURE 4-1 : AERODROME FEATURES

Aeronautical Information Exchange Model



Aerodrome and Heliport Facilities

e Fuel  Ground Services
e Qll — Repair

ETNWAD 2.6 RESCUE AND FIRE FIGHTING SERVICES

AD category for fire fighting
Rescue equipment

CAT9

1 crash wvehicle
3 cranes

Capability for removal of disabled aircraft
Remarks
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Airspace
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Derived Airspace

r

~ Shared
haorizontal
boundary

Global airspace
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<<feature>>
HoldingPattern

+ type : code TypeHoldProc

+ outboundCours : valAngleBrg

+ outboundCourse Type : codeTypeCourse
+ inboundCours : valAngleBrg

+ turnDirection : codeDirTurn

+ upperLimit : val DistVer

+ upperLimitReference : codeDistVer

+ lowerLimit : valDistVer

+ lowerLimitReference : codeDig Ver

+ speedLimit : valSpeed

+ description : txtDescr

+ nonStandardHoldingReasn : txtDescr

Aeronautical Information Exchan_ge Model

<<object>>
SegmentPoint
(from Navaids Points)

+ reportingATC : codeRepAtc
+ flyBy : codeYesNo

+ waypoint : codeYesNo

+ radarGuidance : codeYesNo

engthDistance

<<choice>> hasLengthDuration
HoldingPatternLength
- ]
]
'/1

<<object>>
HoldingPatternDistance

+ length : valDist




Navaids and Points

Significant Points
Used for Navigation

- .

Navaids Designated Points
Navigation Service based on Equipment  Points not associated with equipment
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Obstacles

* ICAQO Annex 4, 14,
15 & DOC 8126

« RTCA /EUROCAE
DO-276A/ED-98A

 |IATA

=

Flight

Aeronautical Information Exchange Model



Organizations and Units

e Qrganization Authority
— “Model organizations and authorities”

— ATS organizations (IATA), Aircraft Operators
(United), States (Argentina), Groups of States
(NATO Members)

e
e A, - ———
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Terminal Procedures

 Coverage

— PANS-OPS, TERPS
— Arinc 424

— Conventional and GPS
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Services

o Airspace

 Route

o Aerodrome/Heliport
» « Route

* Holding
Unit provides service  Procedure

Unit

e« Communication

* Flight Information
o Air Traffic Control
Meteorological
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