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Overview



Motivation
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Source: pexels.com (Luftbild einer Stadt), http://steinbeis-3dps.eu/rotterdam/Apps/Rotterdam/Rotterdam_Cesium_Viewer.html, Kolbe et al 2021 
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Research Question
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How and to what extent need the Energy ADE for CityGML 2.0 be adapted 

to be conformant with the newly released CityGML 3.0 standard?

Which classes of the Energy ADE 1.0 become obsolete, which ones need to be adapted 
and which ones can mostly be taken over?

What will the Energy ADE data model for CityGML 3.0 look like, both in terms of UML 
encoding and XSD file?

How can Energy ADE for CityGML 2.0 data be converted to Energy ADE for CityGML 3.0 
data?
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Scientific Context – Energy ADE 1.0

Source: Energy ADE UML Model diagrams
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Scientific Context – Energy ADE 1.0

Source: 
Energy ADE UML Model diagrams
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Scientific Context 
– CityGML 3.0

Goal: Increase usability for more user 
groups and use cases 

 Defined as Conceptual Model 
Standard via UML class diagrams

 Major revision of some modules and 
addition of new ones

 New space and geometry concepts 
defined in Core

 Refined Application Domain Extension 
mechanism

Source:Kutzner et al. 2020. CityGML 3.0: New Functions Open Up New Applications 
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Scientific Context – CityGML 3.0
Space Concept

AbstractSpace:
 Volumetric extent
 Buildings, trees, traffic spaces

AbstractSpaceBoundary:
 Areal extent
 Delimits and connects spaces
 Roof surfaces

Source:Kutzner et al. 2020. CityGML 3.0: New Functions Open Up New Applications 
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Scientific Context – CityGML 3.0
Space Concept

AbstractPhysicalSpace:
 Fully or partially bound by 

physical objects
 Room, furniture

AbstractLogicalSpace:
 Defined according to 

thematic considerations
 Aggregation of rooms

Source:Kutzner et al. 2020. CityGML 3.0: New Functions Open Up New Applications 
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Scientific Context – CityGML 3.0
Space Concept

AbstractOccupiedSpace:
 Volumetric physical objects
 Occupy space in its 

surroundings

AbstractUnoccupiedSpace:
 Volumetric physical objects
 Do not block space for other 

things

Source:Kutzner et al. 2020. CityGML 3.0: New Functions Open Up New Applications 
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Scientific Context – CityGML 3.0
 

«DataType»
ADEOfAbstractBuilding

(from Building)

«DataType»
EnergyProperties

«Property»
+ property1: Double
+ property2: CharacterString [0..*]

«FeatureType»
ThermalHull

«Property»
+ propertyA: Measure [0..1]
+ propertyB: CharacterString [0..1]

AbstractSpace

«FeatureType»
Core::AbstractLogicalSpace

GM_Primitive

«type»
Geometric primitive::

GM_Solid

AbstractConstruction

«FeatureType»
Building::AbstractBuilding

«Property»
+ class: BuildingClassValue [0..1]
+ adeOfAbstractBuilding: ADEOfAbstractBuilding [0..*]

+has
«Property»

0..1

+lod2Solid
«Property»

0..1

ADE mechanism
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Methodology

Model-Driven Approach leaned on van den Brink et al., 2013

Define Data Model at Conceptual Level Transfer 
Format Conversion

Select a 
formal 

modelling 
language

Relate new 
classes to 
CityGML 

base classes

Choose 
subclasses to 
be extended

Define Code 
lists

Define 
geometry re-
presentation

Decide on 
LOD

Derive 
Schema File

Create Test 
Data

Build 
Conversion 

Tool

Source: van den Brink et al. 2013. UML-Based Approach to Developing a CityGML Application Domain Extension
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Methodology

Model-Driven Approach leaned on van den Brink et al., 2013

Define Data Model Transfer Format Conversion

ShapeChange
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Implementation – Mapping 

Model-Driven Approach leaned on van den Brink et al., 2013

Define Data Model Transfer Format Conversion



General Mapping Principles
 Integrate as much as possible
 Maintain a logical symmetry

Mapping applied to all modules
 Use AbstractFeatureWithLifespan over AbstractFeature
 Implement abstract base classes (e.g. AbstractThermalZone)
 Properties and relations generally remain as they are

 Unless they can be replaced by CityGML 3.0

17

Implementation – Mapping 
Mapping strategies



18

Implementation –
Mapping 

Source:Kutzner et al. 2020. CityGML 3.0: New Functions Open Up New Applications 

Two possibilities:

1. Keep them close together at a 
higher level 

2. Integrate them as much as possible 
according to their best semantic fit

Example Building Physics Module

Source: Energy ADE UML Model diagrams
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Implementation – Mapping 
Integration into the space concept

<<FeatureType>>
Abstract 

ThermalZone

<<FeatureType>>
AbstractBuilding

Subdivision

<<FeatureType>>
ThermalBoundary

<<FeatureType>>
ThermalOpening

Source: Kolbe et al., 2021. OGC City Geography Markup Language (CityGML) Part 1: Conceptual Model Standard.
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Implementation – Mapping 
Mapped result

<<FeatureType>>
ThermalZone

<<FeatureType>>
ADE Core::

AbstractThermalZone

<<FeatureType>>
ThermalBoundary

<<FeatureType>>
Abstract

SpaceBoundary

<<FeatureType>>
ADE Core:: 

AbstractLayeredMaterial

<<FeatureType>>
ThermalOpening

<<FeatureType>>
AbstractBuilding 

Subdivision
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Implementation – Mapping 
Properties and geometry

<<FeatureType>>
ThermalZone

+ additionalThermalBridgeUValue: Measure [0..1]
+ effectiveThermalCapacity: measure [0..1]
+ indirectlyHeatedAreaRatio: Scale [0..1]
+ infiltrationRate: Measure [0..1]
+ isCooled: Boolean = true
+ isHeated: Boolean = true

+ floorArea: FloorArea [0..*]
+ volume: VolumeType [0..*]
+ volumeGeometry: GM_Solid [0..1]

<<FeatureType>>
AbstractBuilding

Subdivision

Substituted by volume
and area properties of 
AbstractSpace
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Implementation – Mapping 
The “right” superclass

<<FeatureType>>
Abstract 

BuildingSubdivision

<<FeatureType>>
BuildingUnit

<<FeatureType>>
Abstract 

LogicalSpace

<<FeatureType>>
AbstractThermalZone

AbstractLogicalSpace: abstract superclass for 
all types of logical spaces. Logical space refers 
to spaces that are not bounded by physical 
surfaces but are defined according to thematic 
considerations.

AbstractBuildingSubdivision: abstract 
superclass for different kinds of logical building 
subdivisions.

BuildingUnit: A BuildingUnit is a logical 
subdivision of a Building. BuildingUnits are 
formed according to some homogeneous 
property like function, ownership, management, 
or accessibility. They may be separately sold, 
rented out, inherited, managed, etc. 
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Implementation – Mapping 

<<FeatureType>>
AbstractUsageZone

<<FeatureType>>
AbstractThermalZone

<<DataType>>
ADEOfBuildingUnit

<<DataType>>
BuildingUnit
Properties

Interrelations with other modules
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Implementation – Mapping
Timeseries

<<type>>
RegularTimeSeries

<<type>>
AbstractTimeSeries
+variableProperties

<<type>>
IrregularTimeSeries

<<type>>
RegularTimeSeriesFile

<<type>>
IrregularTimeSeriesFile

<<dataType>>
MeasurementPoint

<<FeatureType>>
AbstractTimeseries

<<FeatureType>>
RegularTimeseries

<<FeatureType>>
TabulatedFile

Timeseries

<<FeatureType>>
GenericTimeseries

<<DataType>>
TimeValuePair

AAT

<<DataType>>
ADEOfAbstractTimeseries

<<DataType>>
TimeValuesProperties

<<DataType>>
ADEOfTFT

<<DataType>>
TFTExtension
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Implementation – Mapping
Schedules

<<type>>
ConstantValueSchedule

<<type>>
AbstractSchedule

<<type>>
DualValueSchedule

<<type>>
DailyPatternSchedule

<<FeatureType>>
TimeSeriesSchedule

<< FeatureType >>
ConstantValueSchedule

<<FeatureType>>
AbstractSchedule

<< FeatureType >>
DualValueSchedule

<< FeatureType >>
DailyPatternSchedule

<< FeatureType >>
TimeseriesSchedule

<<FeatureType>>
AbstractDynamizer

<<dataType>>
PeriodOfYear

<<dataType>>
DailySchedule
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Implementation – Mapping
DailyPatternSchedule

<<type>>
DailyPatternSchedule

<<dataType>>
PeriodOfYear

+period: TM_Period

<<dataType>>
DailySchedule

+dayType: DayTypeValue
+schedule: AbstractTimeseries

<<FeatureType>>
DailyPatternSchedule

+timeDependingValues: Decimal

<<FeatureType>>
AbstractDynamizer

+dynamizer

1

Nested structure of the DailyPatternSchedule
can be replaced by the classes provided in 
the Dynamizer module



<<type>>
DailyPatternSchedule
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Implementation – Mapping
DailyPatternSchedule

<<dataType>>
PeriodOfYear

+period: TM_Period

<<dataType>>
DailySchedule

+dayType: DayTypeValue
+schedule: AbstractTimeseries

<<FeatureType>>
AbstractTimeseries

<<FeatureType>>
AbstractAtomicTimeseries

<<FeatureType>>
CompositeTimeseries

<<DataType>>
TimeseriesComponent

<<DataType>>
ADEOfCompositeTimeseries

<<DataType>>
PeriodOfYear

+period: TM_Period

<<DataType>>
ADEOfAbstractAtomicTimeseries

<<DataType>>
PeriodOfYear

+period: TM_Period
+dayType: DayTypeValue

RTS

TFT

GTS

SFT

+timeseries

+component
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Implementation - Mapping
The remaining modules

 

«FeatureType»
EnergyDemand

«Property»
+ energyAmount: Measure
+ endUse: EndUseTypeValue
+ maximumLoad: Measure [0..1]
+ energyCarrierType: EnergyCarrierTypeValue [0..1]

«FeatureType»
Core::AbstractCityObject

«DataType»
ADEOfAbstractCityObject

(from Core)

«DataType»
ADEOfAbstractBuilding

(from Building)

«DataType»
BuildingProperties

«Property»
+ buildingType: BuildingTypeValue [0..1]
+ constructionWeight: ConstructionWeightValue [0..1]
+ energyPerformanceCertification: EnergyPerformanceCertification [0..*]
+ isLandmarked: Boolean [0..1]
+ refurbishmentMeasure: RefurbishmentMeasure [0..*]

«DataType»
EnergyADECityObjectProperties

AbstractLogicalSpace

«FeatureType»
Building::AbstractBuildingSubdivision

«FeatureType»
AbstractUsageZone

 
 
 
 

  
  
   

 
 
 

  
  

  
  
   

 
 
 
 
 
 
 
 
 

«FeatureType»
WeatherData

«Property»
+ weatherDataType: WeatherDataTypeValue
+ values: Measure

 
 
 
 
 
 
 
 
 
 

GM_Primitive

«type»
Geometric primitive::

GM_Point

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

AbstractFeature

«FeatureType»
Core::AbstractFeatureWithLifespan

«FeatureType»
AbstractLayeredMaterial

«FeatureType»
AbstractEnergySystem

«Property»
+ numberOfDevices: Integer [0..1]
+ model: CharacterString [0..1]
+ serviceLife: ServiceLife [0..1]

   
   
   

«FeatureType»
AbstractThermalZone

energyAmount requires to
be referenced by 
Dynamizer::AbstractTime
series

values requires to be referenced by 
Dynamizer::AbstractTimeseries

AbstractPhysicalSpace

«FeatureType»
Core::AbstractOccupiedSpace«FeatureType»

Core::AbstractDynamizer

+weatherData
«Property»

0..*

+installedIn
«Property»

0..*

+dynamizer
«Property»

1

1 +usageZone
«Property»

0..*

+aggregatedBuildingLayering
«Property»

0..1

0..1
+contains

«Property» 0..*

+dynamizer
«Property»

1

+demands
«Property»

0..*

+demandedBy
«Property»

0..*

+thermalZone
«Property»

0..*

1

+dynamizer
«Property» *

+position
«Property»

0..1

 

AbstractLogicalSpace

«FeatureType»
Building::AbstractBuildingSubdivision

«FeatureType»
AbstractUsageZone

«FeatureType»
UsageZone

«Property»
+ coolingSchedule: AbstractSchedule [0..1]
+ heatingSchedule: AbstractSchedule [0..1]
+ usageZoneType: CurrentUseValue
+ usedFloors: IntegerList [0..1]
+ ventilationSchedule: AbstractSchedule [0..1]
+ averageInternalGains: HeatExchangeType [0..1]

AbstractOccupiedSpace

«FeatureType»
Facilities

«Property»
+ operationSchedule: AbstractSchedule [0..1]
+ heatDissipation: HeatExchangeType [0..1]

«FeatureType»
DHWFacilities

«Property»
+ numberOfBaths: Integer [0..1]
+ numberOfShowers: Integer [0..1]
+ numberOfWashBasins: Integer [0..1]
+ waterStorageVolume: Volume [0..1]

«FeatureType»
LightingFacilities

«Property»
+ electricalPower: Measure [0..1]

«FeatureType»
ElectricalAppliances

«Property»
+ electricalPower: Measure [0..1]

AbstractFeatureWithLifespan

«FeatureType»
Occupants

«Property»
+ heatDissipation: HeatExchangeType [0..1]
+ numberOfOccupants: Integer [0..1]
+ occupancyRate: AbstractSchedule [0..1]
+ occupantType: OccupantTypeValue [0..1]

AbstractFeatureWithLifespan

«FeatureType»
Household

«Property»
+ residenceType: ResidenceTypeValue [0..1]
+ householdType: HouseholdTypeValue [0..1]

«FeatureType»
Building::BuildingUnit

«DataType»
ADEOfBuildingUnit

(from Building)

«DataType»
BuildingUnitOccupancy

«Property»
+ numberOfRooms: Integer [0..1]
+ ownerName: CharacterString [0..1]
+ ownershipType: OwnershipTypeValue [0..1]
+ energyPerformanceCertification: EnergyPerformanceCertification [0..*]

   
   
   
  

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

«FeatureType»
AbstractThermalZone

AbstractFeature

«FeatureType»
Core::Address

  
   

1

+household
«Property» 0..*

0..1

+contains
«Property»

0..*

*

+address
«Property»

*

1

+contains
«Property»

0..*

0..1

+occupiedBy
«Property» 0..*

0..1

+occupiedBy
«Property»

0..*

0..1
+equippedWith

«Property» 0..*

0..1

+equippedWith
«Property»

0..*

 

AbstractFeatureWithLifespan

«FeatureType»
AbstractLayeredMaterial

«FeatureType»
ReverseLayeredMaterial

«FeatureType»
LayeredMaterial

«Property»
+ uValue: Measure [0..1]
+ opticalProperties: OpticalProperties [0..1]
+ serviceLife: ServiceLife [0..1]

  
  
  

 
    

   
   
   

  
  

AbstractFeatureWithLifespan

«FeatureType»
Layer

AbstractFeatureWithLifespan

«FeatureType»
LayerComponent

«Property»
+ areaFraction: Scale [0..1] = 1.0
+ thickness: Length [0..1]
+ serviceLife: ServiceLife [0..1]

AbstractFeatureWithLifespan

«FeatureType»
AbstractMaterial

«FeatureType»
Gas

«Property»
+ isVentilated: Boolean [0..1] = false
+ rValue: Measure [0..1]

«FeatureType»
SolidMaterial

«Property»
+ conductivity: Measure [0..1]
+ density: Measure [0..1]
+ permeance: Measure [0..1]
+ porosity: Scale [0..1]
+ specificHeat: Measure [0..1]
+ embodiedCarbon: Measure [0..1]
+ embodiedEnergy: Measure [0..1]

AbstractFeatureWithLifespan

«FeatureType»
ImageTexture

«Property»
+ url: URI
+ repeatS: Boolean
+ repeatT: Boolean

   
   
   

  
  

+layerComponent
«Property» 1..*

+material
«Property» 1

+layer
«Property»

0..*
{ordered}

+imageTexture
«Property»

0..1

+baseLayering
«Property»

1

 

AbstractOccupiedSpace

«FeatureType»
AbstractEnergySystem

«Property»
+ numberOfDevices: Integer [0..1]
+ model: CharacterString [0..1]
+ serviceLife: ServiceLife [0..1]

«FeatureType»
AbstractEnergyDistributionSystem

«Property»
+ distributionPerimeter: DistributionTypeValue [0..1]

«FeatureType»
AbstractEnergyConversionSystem

«Property»
+ efficiencyIndicator: CharacterString [0..1]
+ installedPower: Measure [0..1]
+ nominalEfficiency: Measure [0..1]

«FeatureType»
AbstractStorageSystem

«FeatureType»
EmitterSystem

«Property»
+ emitterType: EmitterTypeValue [0..1]
+ installedPower: Measure [0..1]
+ thermalExchange: HeatExchangeType [0..1]

AbstractFeatureWithLifespan

«FeatureType»
EnergyFlow

«Property»
+ energyAmount: Measure
+ energyCarriertype: EnergyCarrierTypeValue [0..1]

«FeatureType»
EnergySource

«Property»
+ co2EmissionFactor: Measure
+ energyDensity: Measure [0..1]
+ primaryEnergyFactor: Measure

AbstractFeatureWithLifespan

«FeatureType»
SystemOperation

«Property»
+ endUse: EndUseTypeValue
+ operationTime: AbstractSchedule [0..1]
+ yearlyGlobalEfficiency: Decimal [0..1]

«enumeration»
DistributionTypeValue

 building
 dwelling
 groupOfBuildings
 room
 staircase
 storey

«enumeration»
EmitterTypeValue

 radiator
 convector
 radiantFloor
 radiantCeiling
 radiantWall
 splitUnit
 2PipesFanCoilUnit
 4PipesFanCoilUnit

energyAmount requires to
be referenced by 
Dynamizer::AbstractTime
series

AbstractFeatureWithLifespan

«FeatureType»
Core::AbstractDynamizer

+provides
«Property»

0..*

+isProvidedBy
«Property»

0..*

+dynamizer
«Property»

1

1

+has
«Property»

0..*

+distributes
«Property» 0..*

+isDistributedBy
«Property»

0..*

+stores
«Property»

0..*

+isStoredBy
«Property»

0..*

+isEmittedBy
«Property» 0..*

+emitts
«Property»

0..*

 

AbstractFeature

«FeatureType»
Dynamizer::AbstractTimeseries

«Property»
+ firstTimestamp: TM_Position [0..1]
+ lastTimestamp: TM_Position [0..1]
+ adeOfAbstractTimeseries: ADEOfAbstractTimeseries [0..*]

«FeatureType»
Dynamizer::AbstractAtomicTimeseries

«Property»
+ observationProperty: CharacterString
+ uom: CharacterString [0..1]
+ adeOfAbstractAtomicTimeseries: ADEOfAbstractAtomicTimeseries [0..*]

«FeatureType»
Dynamizer::GenericTimeseries

«Property»
+ valueType: TimeseriesTypeValue
+ adeOfGenericTimeseries: ADEOfGenericTimeseries [0..*]

«FeatureType»
Dynamizer::TabulatedFileTimeseries

«Property»
+ fileLocation: URI
+ fileType: TabulatedFileTypeValue
+ mimeType: MimeTypeValue [0..1]
+ valueType: TimeseriesTypeValue
+ numberOfHeaderLines: Integer [0..1]
+ fieldSeparator: CharacterString
+ decimalSymbol: Character [0..1]
+ idColumnNo: Integer [0..1]
+ idColumnName: CharacterString [0..1]
+ idValue: CharacterString [0..1]
+ timeColumnNo: Integer [0..1]
+ timeColumnName: CharacterString [0..1]
+ valueColumnNo: Integer [0..1]
+ valueColumnName: CharacterString [0..1]
+ adeOfTabulatedFileTimeseries: ADEOfTabulatedFileTimeseries [0..*]

«DataType»
ADEOfAbstractTimeseries

(from Dynamizer)

«DataType»
TimeValuesProperties

«Property»
+ acquisitionMethod: AcquisitionMethodValue
+ interpolationType: InterpolationTypeValue
+ qualityDescription: CharacterString [0..1]
+ source: CharacterString [0..1]
+ thematicDescription: CharacterString [0..1]

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

«DataType»
ADEOfTabulatedFileTimeseries

(from Dynamizer)

«DataType»
TabulatedFileTimeseriesExtension

«Property»
+ recordSeparator: CharacterString [0..1] = \n
+ timeInterval: TM_IntervalLength [0..1]

«FeatureType»
RegularTimeseries

«Property»
+ timeInterval: TM_IntervalLength
+ values: MeasureList

«DataType»
TimeValuePair

«Property»
+ timestamp: TM_Position
+ intValue: Integer [0..1]
+ doubleValue: Real [0..1]
+ stringValue: CharacterString [0..1]
+ geometryValue: GM_Object [0..1]
+ uriValue: URI [0..1]
+ boolValue: Boolean [0..1]
+ implicitGeometryValue: ImplicitGeometry [0..1]
+ appearanceValue: AbstractAppearance [0..1]

(from Dynamizer)

 
 
 
 
 
 
 
 

«FeatureType»
Dynamizer::CompositeTimeseries

«DataType»
TimeseriesComponent

(from Dynamizer)

+timeValuePair
«Property» 1..*

+component
«Property»

1..*
{ordered}

0..1

+timeseries
«Property»

1

 

AbstractFeature

«FeatureType»
Core::AbstractFeatureWithLifespan

«FeatureType»
Core::AbstractDynamizer

«FeatureType»
AbstractSchedule

«FeatureType»
ConstantValueSchedule

«Property»
+ averageValue: Measure

«FeatureType»
DualValueSchedule

«Property»
+ usageHoursPerDay: Decimal [0..1] = 24
+ usageDaysPerYear: Decimal [0..1] = 365
+ usageValue: Measure
+ idleValue: Measure

«FeatureType»
DailyPatternSchedule

«Property»
+ timeDependingValues: Decimal

«FeatureType»
TimeseriesSchedule

«Property»
+ timeDependingValues: Decimal

timeDependingValues 
requires to be referenced 
by Dynamizer

timeDependingValues 
requires to be referenced 
by Dynamizer

+dynamizer
«Property»

1+dynamizer
«Property»

1
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Implementation – XSD Schema derivation

Model-Driven Approach leaned on van den Brink et al., 2013

Define Data Model Transfer Format Conversion

ShapeChange
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Implementation – XSD Schema derivation
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Implementation – Conversion

Model-Driven Approach leaned on van den Brink et al., 2013

Define Data Model Transfer Format Conversion
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Implementation – Conversion 

Imaginary City consisting of

 12 Buildings, each containing
 1 LOD0 footprint
 A LOD2 set of thematic surfaces
 1 ThermalZone comprising the whole building
 A set of ThermalBoundaries (with geometries)
 A set of ThermalOpenings (without 

geometries)
 1 UsageZone
 A set of Facilities, Occupants, Households
 Time series for HVAC and occupancy

 1 WeatherStation

Test Data
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Implementation - Conversion

In B Attribute 
Handling

Schedule FTs

Attribute 
Preparation Out B

Dynamizer FT

Attribute 
Handling

Schedule 
Block

Attribute 
Handling

Dynamizer 
Block

In A Out AAttribute 
Handling

Geometry 
Handling
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Implementation - Conversion
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Results

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

<core:cityObjectMember> 
    <bldg:Building gml:id="id_building_01"> 
 <gml:description>This is Building 1</gml:description> 
 <gml:name>Snoke's Palace</gml:name> 
 <core:creationDate>2019-11-17</core:creationDate> 
 <energy:buildingType>Terraced House</energy:buildingType> 
 <energy:constructionWeight>medium</energy:constructionWeight> 
 <energy:energyPerformanceCertification> 
     <energy:EnergyPerformanceCertification> 
  <energy:rating>B</energy:rating> 
  <energy:name>CasaClima</energy:name> 
  <energy:certificationId>CC_12345_AA</energy:certificationId> 
     </energy:EnergyPerformanceCertification> 
 </energy:energyPerformanceCertification> 
 <energy:isLandmarked>false</energy:isLandmarked> 
    </bldg:Building> 
</core:cityObjectMember> 

 

ADE Hook in CityGML 2.0 ADE Hook in CityGML 3.0
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1 
2 
3 
4 
5 
6 
7 
8 
 
9 
10 
 
11 
12 
13 
14 
15 
 
… 
38 
39 
 
… 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 

<nrg:UsageZone gml:id="id_building_1_usage_zone_1"> 
  <gml:name>UsageZone 1 of Building 1</gml:name>   
  <nrg:coolingSchedule> 
 <nrg:DailyPatternSchedule gml:id="id_building_1_cooling_schedule_1"> 
   <nrg:timeDependingValues>0.5</nrg:timeDependingValues> 
   <nrg:dynamizer> 
  <dyn:Dynamizer gml:id="id_dynamizer_1"> 
    <dyn:attributeRef>//nrg:DailyPatternSchedule[@gml:id='id_ building_1 
                    _cooling_schedule_1']/nrg:timeDependingValues</dyn:attributeRef> 
    <dyn:dynamicData> 
   <dyn:CompositeTimeseries gml:id= 
                    "id_CompositeTimeseries_1"> 
     <dyn:component> 
    <dyn:TimeseriesComponent> 
      <dyn:repetitions>1</dyn:repetitions> 
      <dyn:timeseries> 
     <nrg:RegularTimeseries gml:id= 
                                 "id_timeseries_01"> 
      ... 
     </nrg:RegularTimeseries> 
     <nrg:RegularTimeseries gml:id= 
                                  "id_timeseries_02"> 
      ... 
     </nrg:RegularTimeseries> 
      </dyn:timeseries> 
    </dyn:TimeseriesComponent> 
     </dyn:component> 
     <dyn:component> 
    <dyn:TimeseriesComponent> 
      <dyn:repetitions>1</dyn:repetitions> 
    </dyn:TimeseriesComponent> 
     </dyn:component> 
   </dyn:CompositeTimeseries> 
    </dyn:dynamicData> 
  </dyn:Dynamizer> 
   </nrg:dynamizer> 
 </nrg:DailyPatternSchedule> 
  </nrg:coolingSchedule> 
</nrg:UsageZone> 

 

1 
2 
3 
4 
5 
6 
7 
8 
 
9 
10 
 
11 
12 
13 
14 
15 
 
… 
40 
41 
42 
43 
44 
45 
46 
47 
48 
 
… 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

<nrg:UsageZone gml:id="id_building_1_usage_zone_1"> 
  <gml:name>UsageZone 1 of Building 1</gml:name>   
  <nrg:coolingSchedule> 
 <nrg:DailyPatternSchedule gml:id="id_building_1_cooling_schedule_1"> 
   <nrg:timeDependingValues>0.5</nrg:timeDependingValues> 
   <nrg:dynamizer> 
  <dyn:Dynamizer gml:id="id_dynamizer_1"> 
    <dyn:attributeRef>//nrg:DailyPatternSchedule[@gml:id='id_ building_1 
                    _cooling_schedule_1']/nrg:timeDependingValues</dyn:attributeRef> 
    <dyn:dynamicData> 
   <dyn:CompositeTimeseries gml:id= 
                    "id_CompositeTimeseries_1"> 
     <dyn:component> 
    <dyn:TimeseriesComponent> 
      <dyn:repetitions>1</dyn:repetitions> 
      <dyn:timeseries> 
     <nrg:RegularTimeseries gml:id= 
                                 "id_timeseries_01"> 
                                   ... 
     </nrg:RegularTimeseries> 
                            </dyn:timeseries> 
    </dyn:TimeseriesComponent> 
     </dyn:component> 
     <dyn:component> 
    <dyn:TimeseriesComponent> 
      <dyn:repetitions>1</dyn:repetitions> 
      <dyn:timeseries> 
     <nrg:RegularTimeseries  
                                  gml:id="id_timeseries_02"> 
        ... 
     </nrg:RegularTimeseries> 
      </dyn:timeseries> 
    </dyn:TimeseriesComponent> 
     </dyn:component> 
   </dyn:CompositeTimeseries> 
    </dyn:dynamicData> 
  </dyn:Dynamizer> 
   </nrg:dynamizer> 
 </nrg:DailyPatternSchedule> 
  </nrg:coolingSchedule> 
</nrg:UsageZone>  

 Correct DPS (postprocessing) Wrong DPS (FME)
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Discussion

Mapping Approach

 Not a unique 
solution

 Mapping strategies 
to ensure consistent 
logic

 Still multiple 
possibilities within 
this framework

Geometries

 Integration into 
CityGML 3.0 space 
and geometry 
concept

 Multiple geometry 
representation

 Some features 
obtain geometries

Conversion

 Converts test data

 Some DPS require 
postprocessing due 
to FME bug

 Some 
transformations 
need to be adapted 
to the input data
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How and to what extent need the Energy ADE for CityGML 2.0 be adapted 

to be conformant with the newly released CityGML 3.0 standard?

Which classes of the Energy ADE 1.0 become obsolete, which ones need to be adapted 
and which ones can mostly be taken over?

What will the Energy ADE data model for CityGML 3.0 look like, both in terms of UML 
encoding and XSD file?

How can Energy ADE for CityGML 2.0 data be converted to Energy ADE for CityGML 3.0 
data?
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Conclusion - Future Work

Define Geometries 
 Create a User Guide
 Package Diagrams
 Create a universal conversion for any Energy ADE input data
 Further testing e.g. in real-life applications
 Implement other mapping solutions to test and compare them  
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Discussion – Overall Contribution

Energy ADE
 Shows how new concepts of CityGML 3.0 can be used by the Energy ADE
 Accounts especially for the handling of timeseries
 Suggestions for future versions beyond a mapping

CityGML 3.0
 Example on how ADEs can be mapped to CityGML 3.0
 Integration of a RegularTimeseries in the Dynamizer module
 Integration of a recordSeparator property in TabulatedFileTimeseries
 All over to the establishment of CityGML 3.0 
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Thank you for your attention
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