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• Consists of 28 core XSD schemas
• AIXM uses:

– xlinks.xsd (as is)
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the other GML core schemas in two 
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• No GML object may be the immediate 
child of a GML object - no element may be 
both a GML object and a GML property 

• An association between two features (or a 
feature and an object) is implemented over 
a property of the feature, e.g. 
– <AirportHeliport> <!-- feature --> 

<hasReferencePoint> <!-- property --> 
<ElevatedPoint> <!-- object --> 
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• AIXM uses a 2.5D representation of the 
GML geometry model

• AIXM uses a 2.5D representation of the 
GML geometry model

Curve
<<object>>

Point
<<object>>

Surface
<<object>>

ElevatedPoint
<<object>>

ElevatedSurface
<<object>>

ElevatedProperties
- elevation
- verticalExtent
- geoidUndulation
- verticalDatum
- verticalAccuracy

<<group>>

ElevatedCurve
<<object>>



Property Definition Value Domain

Elevation The vertical distance to the highest 
point on the geometry from 
Mean Sea Level.

Vertical Distance with Unit of 
Measurement (FT, M)

verticalExtent The height of the geometry 
measured from the highest point 
on the geometry to the lowest 
point on the geometry.

Vertical Distance with Unit of 
Measurement (FT, M)

geoidUndulation A distance separating the geoid and 
the ellipsoid at that position. In 
respect of WGS-84 geodetic 
datum, the difference between 
the WGS-84 ellipsoidal height 
and geoidal height represents 
geoidal undulation.

Vertical Distance with Unit of 
Measurement (FT, M)

verticalDatum Attribute to take the "Vertical Datum" 
(viz. the tide gauge to determine 
MSL - for example, 
"AMSTERDAM GAUGE", 
"NEWLYN" etc.).

Text value of vertical datum

verticalAccuracy The vertical distance from the stated 
elevation within which there is a 
defined confidence of the true 
position falling

Vertical Distance with Unit of 
Measurement (FT, M)
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• Declare a target namespace
• Import core schemas from GML
• GML properties declared as

– Global elements
– Local elements within object content model

• GML objects follow rules extension and 
restriction of base types in the GML 
specification (consistent with XSDL)
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– GML object collections derive from abstract 
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El evatedCurve
(from Geometry)

<<obj ect>>
ElevatedSurface

(from Geometry)

<<object>>
ElevatedPoint

(from Geometry)

<<object>>

LightElement

colour : CodeColourType
intensity : CodeLightIntensityType
type : CodeLightSourceType
status : CodeStatusOperationsType

(from Shared)

<<object>>

11

hasPosition

VerticalStructurePartGeometry
<<choice>>

0..10..1

hasCurveShape

0..10..1

hasSurfaceShape

0..10..1

hasPointShape

Timetable
(from Time Management)

<<object>>

MarkerBeacon
(from Navaids Points)

<<feature>>

VerticalStructureLighting
lighted : CodeYesNoType
lightingICAOStandard : CodeYesNoType
status : CodeStatusOperationsType

<<feature>>

0..n0..n

isComposedOf

0..10..1

i sEffective

VerticalStructurePart
verticalExtent : ValDistanceType
verticalExtentAccuracy : ValDistanceType

<<obj ect>>

+horizontalProjection

VerticalStructure
name : TextNameT ype
type : CodeVerticalSt ru ctureType
construct ion Status : CodeStatusConstructi onType
material : CodeMateria lType
markingPat tern : CodeVertical StructureMarkingType
markingFirstColour : Co deColourType
markingSecondColour : CodeColourType
markingICAOStandard : CodeYesNoType
group : CodeYesNoT yp e

<<feature>>

0. .10. .1

isActiveBy

0..10..1

isMarkedBy

0..10..1

isInstalledOn

1..n1..n

isMadeOf



VerticalStructure XSDVerticalStructure XSD

VerticalStructure element

VSPropertyType complexType
References VSTimeSlice

CSType complexType
with TimeSlice element of 
type VSPropertyType

GML nillable attribute

VSPropertyGroup
group:
•has elements of 
complexType
extending a base 
AIXM type and 
referencing a GML 
attribute
•has elements for 
UML associations

VSTimeSlice complexType
References Property Group 
of UML Attributes

GML 
attributeGroup

GML 
AbstractTimeSlice
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• <element name=“VerticalStructure … AIXM VStype …
GML substitutionGroup>

• <complexType name=“VSType”>
– <element name=“TimeSlice” AIXM VSProperty type>
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• <group ref=“VSPropertyGroup”/>
– <element name=“UML Attribute” minOccurs=“0”

{maxOccurs default is 1}>
• <complexType>

– Extension of a base AIXM type
– Attribute name=“nilReason” type from GML

– ….repeated format for all UML attributes in this UML 
class

– Element declarations for UML associations using 
minOccurs and maxOccurs to define UML multiplicity
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VerticalStructureTimeSlicePropertyType
references a GML attributeGroup



gml:OwnershipAttributeGroupgml:OwnershipAttributeGroup



VerticalStructurePropertyGroup references 
GML NilReasonEnumeration
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In-line versus external references in GMLIn-line versus external references in GML

• GML allows for two types of definitions for 
properties (UML attributes):
– In-line; i.e. internal definition
– External, using xlinks

• The use of xlinks requires that a property 
have a unique identifier

• In AIXM, all GML properties require this 
identifier
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Use of  XSDL anyType in GML/AIXMUse of  XSDL anyType in GML/AIXM

By not declaring the type for this element, it can 
be defined as simpleType or complexType



gml:AbstractGMLTypegml:AbstractGMLType



XlinkXlink

• A member of the XML family of languages
• Used to link xml documents
• Allows for

– Simple links
• similar to HTML links

– Extended links 
• Allow bidirectional linking
• not used by GML/AIXM
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XSDL Identity ConstraintsXSDL Identity Constraints

• Xlink is implemented in GML using identity 
contraints
– Unique identification of an xml tag
– Enable connection to external resources
– Can be used only for XSDL attributes (not 

XSDL elements)
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• An example in a notional instance document:
– <Runway gml:id=“A1”>

• <gml CenterPoint xlink:href=“#L1”/>
• {or xlink:href=“http somewhere on the web”}

– </Runway>
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Technology RelationshipsTechnology Relationships

UML GML XSD

Feature Object Element
Object Object Element
Choice Object Element

Datatype Object Datatype
Enumeration Object Datatype

Codelist Object Datatype
Attribute Property Datatype

Relationship Property Element


	AIXM is GML
	Topics
	General Scheme
	AIXM 5 Release Candidate 2 (RC2) xsd files
	GML Basics
	Object Property Model
	GML Basics
	XSDL components used to encode AIXM as GML
	GML Geometry in AIXM
	Rules for the design of GML schemas
	Rules for the design of GML schemas
	VerticalStructure includes Obstacles
	VerticalStructure XSD
	VerticalStructure XSD
	VerticalStructure XSD
	VerticalStructureTimeSlicePropertyType references a GML attributeGroup
	gml:OwnershipAttributeGroup
	VerticalStructurePropertyGroup references GML NilReasonEnumeration
	gml:NilReasonEnumeration �union simpleType
	gml:AbstractTimeSlice
	gml:AbstractTimeSliceType
	In-line versus external references in GML
	gml:AbstractObject
	Use of  XSDL anyType in GML/AIXM
	gml:AbstractGMLType
	Xlink
	XSDL Identity Constraints
	xlinks
	VerticalStructure XSD
	References
	Technology Relationships

