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Motivation

OGC® DOCUMENT: 20-010 \ OGC
External identifier of this OGC® document: http:/www.opengis.net/doc/IS/

—CityGMI-1/3.0 b Making location count

OGC CITY GEOGRAPHY
MARKUP LANGUAGE
(CITYGML) PART 1:
CONCEPTUAL MODEL
STANDARD

STANDARD

APPROVED

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

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

«applicationScheman» «applicationSchema»
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Scientific Context — Energy ADE 1.0

atypes
«enumerations WeatherData
EndUseTypeValue
- + weatheDataType ‘WeatheDataTypeValue
cooking + values :AbstractTimeSeres
domesticHotWater feature Type + position :GM_Point [0..1]
electricalAppliances * »
lighting o EnergyDemand +demands +weatherData/[\ 0.*
omEIOCr:Z}}oIr_rlblnalmn + energyAmount -AbstraciTimeSeries
spacel.oo !ng + endUse EndUseTypeValue o |
magllaH;almg + maximumLoad -Measure [0_1] -
;en?ce:s on + energyCamierType EnergyCamierTypeValue [0..1] «ADEElements
_CityObject
wcodelLiss
EnergyCarrierTypeValue
+demandedBy . ADEs
«featureTypes \[)’ N
AbstractEnergy System
+ingalledin ) :tealureTypg; )
- + numberOfDevices :Integer [0..1] > CityGML_Core::_CityObject
_Site + model -CharacterString [0.1] 0.
«featureTypes + senicelife :Servicelife [0..1] —
Building:;_AbswactBuilding + yearOfManufacure “Year[0.1]

A

«ADE»
«ADEElement»
_AbstacBuilding .%GZ“"B «featureTypes
1 0 Abswracil/sageZone
+  buildingType :BuildingTypeYalue [0..1] -
+ constnuction\Weight -ConstructionWeightvalue [0..1] +contains o.*
+ energyPerformanceCerification :EnemgyPerformanceCeriification [0..*]
+ vyolume VolumeType [0..%] 0.1
+ isandmarked :Boolean [0..1] . “ihemalzo "e; <featureTypes
+ referepceant IGM_P{EIII'I[ [01] 1 AbstractThenmalZone
+ rmefubishmentMeasure :RefurbishmentMeasure [0.*] 0+
+ floorArea Floordrea [0..%]
(; + heightAboveGround HeightAboveGround [0..%] +aggregatedBuildingCongruction
I U Delft Source:

o Energy ADE UML Model diagrams 8




Scientific Context
— CityGML 3.0

CityGML Core 1
: Appearance J
Goal: Increase usability for more user Revised Generics ‘

groups and use cases :
Dynamizer

Versioning

PointCloud

N\ N "

Defined as Conceptual Model

Standard via UML class diagrams

5
z

. - Construction
Major revision of some modules and | )

addition of new ones

,‘

N f N B

New space and geometry concepts
defined in Core

LandUse
Relief
Transportation
Vegetation
WaterBody

Building
Bridge
Tunnel
CityFurniture
CityObjectGroup

Refined Application Domain Extension
mechanism
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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

BuildingFurniture:

OccupiedSpace < urniture:

piedSpace

BuildingRoom: |
UnoccupiedSpace =—

Building:
OccupiedSpace ~—————

Road:
UnoccupiedSpace

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

= Fully or partially bound by
physical objects

= Room, furniture BuildingFurniture: T | cievurnit
: I ityFurniture:
OccupiedSpace < I OcZupiedSpace

BuildingRoom: \
UnoccupiedSpace =

] . Building:
= Defined according to OccupiedSpace
thematic considerations Road:

. UnoccupiedSpace
= Aggregation of rooms piecsp

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

= QOccupy space in its
surroundings

AbstractUnoccupiedSpace

=  Volumetric physical objects

= Do not block space for other
things

BuildingFurniture:
OccupiedSpace <<

CityFurniture:

OccupiedSpace
BuildingRoom:

UnoccupiedSpace <—

Building:
OccupiedSpace

Road:
UnoccupiedSpace

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

ADE mechanism

AbstractConstruction

«FeatureType»
Building::AbstractBuilding

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

«DataType» AbstractSpace
ADEOfAbstractBuilding «FeatureType»
Core::AbstractlogicalSpace

(from/_ilding)

«DataType» +has L L +lod2Solid ER S mitive
EnergyProperties «Property» et «Property» «type»
Geometric primitive::
«Property» PSR GN: ’S)ollidl )
B herty1: Double 0.1 + propertyA: Measure [0...1] 0.1 =
+  property2: CharacterString [0..*] +  propertyB: CharacterString [0..1]
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m—— Methodology

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

/

Define Data Model at Conceptual Level

)

Select a
formal
modelling
language

(&

N~

)

Relate new
classes to
CityGML

base classes

~

)

Choose
subclasses to
be extended

Define Code
lists
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m—— Methodology

Model-Driven Approach leaned on van den Brink et al., 2013
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Define Data Model
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= |mplementation — Mapping

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

-

Define Data Model Transfer Format Conversion

ENTERPRISE

r‘ ‘_'
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Implementation — Mapping
Mapping strategies

= 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

Example Building Physics Module

Two possibilities:

Keep them close together at a
higher level

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

]
TUDelft

AbstractThemmalZone

afeatureTypes
ThermalZone

e T "

additionalThemmalBridgeUValue :Measure [0..1]
effectiveThemal Capacity :Measure [0..1]
floorArea :FloorArea [0..%]

volume VolumeType [0..%]
indirectlyHeatedAreaRatio :Scale [0..1]
infiltrationRate :Measure [0..1]

isCooled :Boolean = true

isHeated :Boolean = true

volumeGeometry :GM_Solid [0..1]

i 1.2
+delimits {ordered}

+boundedBy, 0.*

_CityObject
«feature Typen
ThermalBoundary

+ o+ o+ o+ o+ o+

themalBoundaryType :ThemalBoundaryTypeValue
azimuth :Angle [0..1]

inclination :Angle [0..1]

area -Area [0..1]

surfaceGeometry :GM_MultiSurface [0..1]
refurbishmentMeasure :RefurbishmentMeasure [0..%]

+contains o.*

_GityObject

afeatureTypes
ThermalOpening

+consgtruction 0.1

«featureTypes
Energy ADE Core::
AbstractConstruction

+consgtruction 0.1

area -Area [0..1]

indeorShading :ShadingType [0..1]
outdoorShading :ShadingType [0..1]
openableRatio :Scale [0..1]
surfaceGeometry :GM_MultiSurface [0..1]

+ o+ o+ o+

Source: Energy ADE UML Model diagrams
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Implementation — Mapping

Integration into the space concept

<<FeatureType>>
e — o— ThermalBoundary
Core module - Space concepts FestrsTypes
AbstractCityObject
mT i ReativeToTenain [0 1]
+ Ol emarn: Ol erman U
+ relaieToNaEr RelaieTolster [0.1] <;FeatulrgType>>
+  aoeOifstractCiyObjsct: ADEORMbetractCiyObject [0.*] Therma enin
<<FeatureType>> ZF‘ p g
Abstract
ThermalZone - =
¥ F * qﬁmmm
aPropertys sPropertys
+ cpmeType: SpaceType [0..1] +  ak0ifkeractSpaneBoundary: ADECHAbsractSpacsBoundary [0 *]
wolume: Cuaifisdvolume [0.-
<<FeatureType>> e K
AbstractBuilding + aeOlfedaaSyace: ADEObstraciSpace 0. FereType
.« o Abstracf ThematicSurface
Subdivision %
| + arex Quaifiedifrea[0.7]
+  ak0ifkeractThematicSuriace: ADECEAketraciThematicSurface [0. *]
aFeatureTypes areaiueTypes
Propertys ePropertys eFeaureTypes
+  akeDiMbetract ngicalSpace: ADEOAbstract ogicalSpace [0.7] +  akeDibstactPhysicalSpace: ADEOfbsiractPhysicalSpace [0.%] ClosureSurface
b g =
+  ade0ileusturface: ADEOCiosursSurface [0..%)
eFedureTypes cheatureTypes
AbstractOccupiedSpace AbstractlUInoccupiedSpace
aFropertys aPrpertys
+  adeOibetractOooupiedSpacs: ADECAbstractOccupisdSpace [0 4] & aceOfbstrctnoonupiedSpace: ADECfAbstractUnoccupisdSpace [0_7]

]
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Source: Kolbe et al., 2021. OGC City Geography Markup Language (CityGML) Part 1: Conceptual Model Standard. 19
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Implementation — Mapping

Mapped result

<<FeatureType>>
ADE Core::
AbstractThermalZone

<<FeatureType>>
ThermalZone

¢

Y

<<FeatureType>>
AbstractBuilding &
Subdivision
<<FeatureType>>
Abstract <
SpaceBoundary

<<FeatureType>>
ThermalBoundary

Y

<<FeatureType>>
ThermalOpening

<<FeatureType>>
ADE Core::
AbstractLayeredMaterial

N

20
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Implementation — Mapping

Properties and geometry

<<FeatureType>>

AbstractBuilding <I—

Subdivision

v/

X

<<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..*]

Substituted by volume

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

» and area properties of
AbstractSpace

21



Implementation — Mapping

The “right” superclass

AbstractLogicalSpace: abstract superclass for

BuildingUnit: A BuildingUnit is a logical
subdivision of a Building. BuildingUnits are
<<FeatureType>> | formed according to some homogeneous

BuildingUnit - property like function, ownership, management,
or accessibility. They may be separately sold,
rented out, inherited, managed, etc.

<<FeatureType>> . .
Abstract 1 all types of logical spaces. Logical space refers
LogicalSpace to spaces that are not bounded by physical
surfaces but are defined according to thematic
considerations.
D - AbstractBuildingSubdivision: abstract
Abstract - <<FeatureType>> superclass for different kinds of logical building
BuildingSubdivision i AbstractThermalZone | ¢\ divisions.

]
TUDelft
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Implementation — Mapping

Interrelations with other modules AbstrctSpace
«FeatureTypen»
Core::
AbstractLogicalSpace
«FeatureType»
AbstractBuildingSubdivision

«Property» i
+ dlass: BuildingSubdivisionClassValue [0..1] > <<FeatureType>>
+  function: BuildingSubdivisionFunctionValue [0..7] ™
+ usage: BuildingSubdivisionUsageValue [0..*] [ AbStraCtusagezone
+ elevation: Elevation [0..7]

<<DataType>> +  sortKey: Real [0..1]

Buildin gU nit +  adeOfAbstractBuildingSubdivision: ADEOfAbstractBuildingSubdivision [0..*]

Properties Q | <<FeatureType>>
AbstractThermalZone
% «FeatureType» «FeatureType»
<<DataType>> BuildingUnit Storey
ADEOfBuildingUnit «Property» «Property>
+  adeOfBuildingUnit: ADEOfBuildingUnit [0.."] + adeOfStorey: ADEOfStorey [0..%]
P * /I\ +buildingUnit . * +storey i
«Property» «Property»
TUDelft
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Implementation — Mapping

Timeseries
<<DataType>>
ADEOfAbstractTimeseries
<<type>> <<FeatureType>> [F
Abs_tractTimeSgries AAbstractTimeseries B .
+variableProperties TimeValuesProperties
A AAT
N
<<type>> <<FeatureType>>
RegularTimeSeries RegularTimeseries
<<type>> <<dataType>> <<FeatureType>> <<DataType>>
IrregularTimeSeries MeasurementPoint GenericTimeseries TimeValuePair
<<type>>
c c c <<DataType>>
RegularTimeSeriesFile <<FeatureType>> e
TabulatedFile D
<<type>> Timeseries <<DataType>>
P IrregularTimeSeriesFile TFTExtension
TUDelft
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Implementation — Mapping

Schedules

<<FeatureType>>
AbstractDynamizer

]
TUDelft
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Implementation — Mapping

rdynamizer|  <<FeatureType>>
1 AbstractDynamizer

DailyPatternSchedule

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

]
TUDelft
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Implementation — Mapping
DailyPatternSchedule

]
TUDelft

<<DataType>> +timeseries <<FeatureType>>
TimeseriesComponent AbstractTimeseries
<<type>> . A
DailyPatternSchedule +component
I —1 RTS
<<dataType>> ¢
PeriodOfYear -1 GTS
neriod: TV Period <<FeatureType>> <<FeatureType>> B
i CompositeTimeseries AbstractAtomicTimeseries | | | -
<<dataType>> <<Data1:ype.>> . <<DataType.>>. . L TET
. ADEOfCompositeTimeseries ADEOfAbstractAtomicTimeseries
DailySchedule p :
+dayType: DayTypeValue Lﬁ lﬁ
+schedule: AbstractTimeseries <<DataType>> <<DataType>>
PeriodOfYear PeriodOfYear

+period: TM_Period

+period: TM_Period
+dayType: DayTypeValue

27




Implementation - Mapping

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

-~

Define Data Model

~
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Transfer Format

o ShapeChange

Implementation — XSD Schema derivation

-~

Conversion
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Implementation — XSD Schema derivation

<?xml version="1.0" encoding="UTF-8"72>

<ShapeChangeConfigquration zmlns:xi="http://www.w3.0rg/2001/XInclude"
xmlns="http://www.interactive-instruments.de/shapeChange/Configuration/1.1"
xmlns:sc="http://www.interactive-instruments.de/ShapeChange/Configuration/1.1"
xmlns:xsi="http://www.w3.oxrg/2001/XMLSchema-instance"”
x5i:schemalocation="http://www.interactive-instruments.de/ShapeChange/Configuration/1.1
http://shapechange.net/resources/schema/shapeChangeConfiguration.xsd">

<!-- defines some input parameters —->
<input>
<parameter name="inputModelType" wvalus="EART"/>
<!-— the EA file that is read out -->
<parameter name="inputFile" wvalue="C:/Users/carcol/Documents/Geomatics/Thesis/EA/CityGML 3.0 EnergyADE tryouts.eap"/>
<!—— the application schema / packages within the ER file which is processed —--»>

<parameter name="appSchemaName" value="EnergyADE"/>

<parameter name="checkingConstraints" valus="disabled"/>

<parameter name="addTaggedValues" value="itemType"/>

<!-— some custom stereotypes and how they can be translated -->

<xi:include href="http://shapechange.net/resocurces/config/standardaliases.xml"/>

<stereotypelkliases>
<Stereotypeklias wellknown="property" alias="Property"/>
<Stereotypeklias wellknown="version" alias="Version"/>
<Stereotypelklias wellknown="FeatureType" alias="TopLevelFeatureType"/>

</stereotypekliases>

</input>

<!—— specifies where the log files are saved —->
<log>
<parameter name="reportLevel" valus="INFO"/>
<parameter name="logFile" value="C:/Users/carcl/Documents/Geomatics/Thesis/EA/logs/Log CityGML 3.0 EnergyADE.xml"/>

“]
TUDelft </teg>
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Model-Driven Approach leaned on van den Brink et al., 2013

-

Define Data Model

~
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Transfer Format

Implementation — Conversion

Conversion

F. %
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Implementation — Conversion
Test Data

Imaginary City consisting of

= 12 Buildings, each containing

1 LODO 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

32



Implementation - Conversion

In A

Attribute

—

S

Handling

In B

I

Attribute
Preparation

Attribute
Handling

—
/
/
/

N
\
\
|
\
\
\
N
~N

Geometry
Handling

\
)

Out A

5
TUDelft

Schedule

Block

Dynamizer W

Attribute
Handling

Out B

)

Attribute
Handling

Schedule FTs

Dynamizer FT
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= Implementation - Conversion
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W Results

15
16

<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:buildinglype>
<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>

<energv:islandmarked>false</energv:islandmarked>

</bldg:Building>

17 </core:cityObjectMember>

ADE Hook in CityGML 2.0

5
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20

<core:cityObjectMember>
<bldg:Building gml:id="id building ©1">

<gml:description>This is Building 1</gml:description>
<gml:name>Snoke's Palace</gml:name>
<core:creationDate>2019-11-17700:00:00</core:creationDate>

<bldg:adeOfAbstractBuilding>
<nrg:BuildingProperties>
<nrg:buildingType>Terraced House</nrg:buildingType>
<nrg:constructionWeight>medium</nrg:constructionleight>
<nrg:energyPerformanceCertification>
<nrg:EnergyPerformanceCertification>
<nrg:rating>B</nrg:rating>
<nrg:name>CasaClima</nrg:name>
<nrg:certificationId>CC 12345 AA</nrg:certificationId:
</nrg:EnergyPerformanceCertification>
</nrg:energyPerformanceCertification>
<nrg:islLandmarked>false</nrg:isLandmarked>
</nrg:BuildingProperties>
</bldg:adeOfAbstractBuilding>

</bldg:Building>

21 </core:cityObjectMember>

ADE Hook in CityGML 3.0
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1 <nrg:UsageZone gml:id="id building 1 usage_zone_1"> 1 <nrg:UsageZone gml:id="id_building 1 usage zone_1">
2 <gml:name>UsageZone 1 of Building 1</gml:name> 2 <gml:name>UsageZone 1 of Building 1</gml:name>
3 <nrg:coolingSchedule> 3 <nrg:coolingSchedule>
4 <nrg:DailyPatternSchedule gml:id="id_building 1 cooling_schedule_1"> 4 <nrg:DailyPatternSchedule gml:id="id_building_1_cooling_schedule_1">
. <nrg:timeDependingValues>@,5¢/nrg:timeDependingValues> 5 <nrg:timeDependingValues>@.5</nrg:timeDependingValues>
6 <nrg:dynamizer> L ) . 6 <nrg:dynamizers>
Y <dyn:Dynam1;er L 1d_Qynamlzer_1 > L o 7 <dyn:Dynamizer gml:id="id_dynamizer_1">
8 <dyn:attributeRef>//nrg:DailyPatternschedule[@gml:id="id_ building_1 . . R .
. , . ) . . 8 <dyn:attributeRef>//nrg:DailyPatternschedule[@gml:id="id_ building_1
_cooling_schedule_1']/nrg:timeDependingvalues</dyn:attributeRef> . , . . K .
9 <dyn:dynamicData> _coollng_sch.edule_l ]/nrg:timeDependingvalues</dyn:attributeRef>
10 <dyn:CompositeTimeseries gml:id= 9 <dyn:dynam1cDataf . . .
"id CompositeTimeseries 1"> 10 <dyn:CompositeTimeseries gml:id=
11 <dyn: component> "id_CompositeTimeseries_1">
12 <dyn:TimeseriesComponent> 11 <dyn:component>
13 <dyn:repetitions>1</dyn:repetitions> 12 <dyn:TimeseriesComponent>
14 <dyn:-timeseriess 13 <dyn:repetitions>1</dyn:repetitions>
15 <nrg:RegularTimeseries gml:id= 14 <dyn:timeseries>
"id_timeseries_01"> 15 <nrg:RegularTimeseries gml:id=
m cen "id_timeseries_01">
40 </nrg:RegularTimeseries> . ...
41 </dyn:timeseries> 38
42 </dyn:TimeseriesComponent> 39 <nrg:RegularTimeseries gml:id=
43 <Jdyn-comnonent> "id timeseries 02">
a4 <dyn:component> - -
45 <dyn:TimeseriesComponent> 66 </nr‘ .RegularTimeseriess
46 <dyn:repetitions>1</dyn:repetitions> CRINEBUISCIANESENLEs
47 < - s 67 </dyn:timeseries>
48 <nrg:RegularTimeseries 68 </dyn:TimeseriesComponent>
gml:id="id_timeseries_02"> 69 e ———
- . 70 <dyn:component>
73 </nrg:RegularTimeseries> 71 <dyn:TimeseriesComponent>
74 </dyn:timeseries> 72 <dyn:repetitions>1</dyn:repetitions>
75 </dyn:TimeseriesComponent> 73 </dyn:TimeseriesComponent>
76 </dvn:component> 74 </dyn:component>
77 </dyn:CompositeTimeseries> 75 </dyn:CompositeTimeseries>
78 </dyn:dynamicData> 76 </dyn:dynamicData>
79 </dyn:Dynamizer> 77 </dyn:Dynamizer>
80 </nrg:dynamizer> 78 </nrg:dynamizer>
81 </nrg:DailyPatternSchedule> 79 </nrg:DailyPatternSchedule>
82 </nTg:coollngSchedule> 80  </nrg:coolingSchedule>
83 </nrg:UsageZone> 81 </nrg:UsageZone>

Correct DPS (postprocessing) Wrong DPS (FME) 36



Discussion

Mapping Approach

= Not a unique
solution

= Mapping strategies
to ensure consistent
logic

= Still multiple
possibilities within
this framework

]
TUDelft

s
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



]
TUDelft

Conclusion

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?

O 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
L . .
c encoding and XSD file?

‘O How can Energy ADE for CityGML 2.0 data be converted to Energy ADE for CityGML 3.0
% data?

38
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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

39
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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

40
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Thank you for your attention

o

41
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