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Quality of CityGML data

XMLSchema-compliant

correct geometry / topology

correct semantics

spatio-semantical conherency

…
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List of Geometry Checks
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not planar because P3 is not in the plane 

defined by the other points
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Structure
• SpecificationSpecificationSpecificationSpecification of modeling alternatives

VerbalVerbalVerbalVerbal description of constraints

FormalFormalFormalFormal description with UML and OCL (Object 

Constraint Language), e.g. Building / BuildingPart

• PlausibilityPlausibilityPlausibilityPlausibility checkcheckcheckcheck

e.g. measuredHeight, storeysAboveGround, …

• ValidationValidationValidationValidation planplanplanplan defines, which model structure is 

accepted
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Building / BuildingPart in LoD1
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Alternative 1:

1 Building (Solid)

Alternative 2:

1 Building (Solid)
1 BuildingPart (Solid)
Complete geometry: Composite Solid

Alternative 4:

1 Building (Multisurface)
1 BuildingPart (Multisurface)
Complete geometry: Solid

Alternative 3:

1 Building (--)
2 BuildingParts (Solid)
Complete geometry: Composite Solid

recommended



Building / BuildingPart in LoD1
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Conformance Requirements

Describe the properties of a data set in 

order to be conform with a specified

standard.
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Conformance Requirements in 
CityGML

Base requirements

Usage restrictions (certain modules)

Referential integrity

Verbal description
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Test for conformance

Goal:

Derive a rule for each conformance

requirement

Quality of CityGML data

11

Studienbereich/Absender

11



Munich, June 21, 2013

SIG3D – Quality Working Group
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Collection of requirements
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Collection of requirements
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If a bridge only consists of one (homogeneous) part, 

it shall be represented by the element Bridge. 

However, if a bridge is composed of individual 

structural segments, it shall be modelled as a 

Bridge element having one or more additional 

BridgePart elements. Only the geometry and non-

spatial properties of the main part of the bridge

should be represented within the aggregating

Bridge element. 

ForForForFor allallallall ( BridgePart ) existexistexistexist ( Bridge ) withwithwithwith ( 

Bridge/consistsOfBridgePart == BridgePart ) 

CR-Bridge-001
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Combination of modeling advice and 

conformance requirement. 

CR-Bridge-001
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Starting from LOD3, openings of _BoundarySurface elements 

may be modelled using the opening property (type: 

OpeningPropertyType) of _BoundarySurface. This property 

shall not be used for _BoundarySurface elements only 

represented in LOD2. Accordingly, the surface geometry 

representing a _BoundarySurface in LOD2 must be simply 

connected. 

The opening property of _BoundarySurface may contain or 

reference _Opening elements. If the geometric location of an 

_Opening element topologically lies within a surface 

component of the _BoundarySurface, the opening must also 

be represented as inner hole of that surface. The embrasure 

surface of an _Opening element shall belong to the relevant 

adjacent _BoundarySurface. 

CR-Bridge-009
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First part unnecessary (part of schema).

Only one rule per conformance 

requirement.

CR-Bridge-009

18



Munich, June 21, 2013 19

Studienbereich/Absender

"Accordingly, the surface geometry 

representing a _BoundarySurface in 

LOD2 must be simply connected."

This should be a requirement on its 

own.

No restrictions/rules concerning the 

topology of MultiSurface 

representations exist.

CR-Bridge-009
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The boundedBy property (type: BoundarySurfacePropertyType) of 

the element _AbstractBridge may contain a _BoundarySurface
element inline or an XLink reference to a remote 

_BoundarySurface element using the XLink concept of GML 3.1.1. 

In the latter case, the xlink:href attribute of the boundedBy
property may only point to a remote _BoundarySurface element 

(where remote _BoundarySurface elements are located in 

another document or elsewhere in the same document). Either 

the contained element or the reference must be given, but neither 

both nor none. 

Only RoofSurface, WallSurface, GroundSurface, 

OuterCeilingSurface, OuterFloorSurface and ClosureSurface
elements are allowed to be encapsulated or referenced by the 

boundedBy property of _AbstractBridge. 

CR-Bridge-013
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The requirements for referential 

integrity contain a lot of repeating text 

in many variations.

Essentially, a sub-element can be 

contained inline or via Xlink reference, 

but neither both nor none. Which 

elements are allowed can be derived 

from the schema.

CR-Bridge-013
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The gml:MultiSurface geometries that are associated using

the lod0FootPrint and lod0RoofEdge properties must have

3D coordinates. For each surface, the height values of the

coordinate tuples belonging to the same surface shall be

identical.

ifififif ( _AbstractBuilding/lod0FootPrint != NULL ) thenthenthenthen ( 

_AbstractBuilding/lod0FootPrint/MultiSurface/surfaceMe

mber/Polygon/exterior/LinearRing/posList[∀z]} == h )

z=3v-1 mit v ∈ [1..p/3], p=Anzahl der Koordinaten mit 

Indizierung ab 0, h = const

CR-Building-002
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•Reorganization

•Removal of pure modeling 

requirements

•Separation from requirements which 

are part of the XML schema

•Definition of formal rules here possible

•Add missing requirements

•Combine similar requirements

Discussion
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