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Motivation

1. Papers on floor plans in GIS: almost none
2. Modelling floor plans in CityGML.: topical subject
3. Not much work on sourcing floor plans from BIM

4. Not much talk on use cases in the frame of 3D GIS






CityGML and floor plans

- Floor plans and storeys not much of a topic until the
development of CityGML 3.0

- LODA4 is being phased out in favour of multiple indoor
levels (i.e. LODO/1/2/3 supporting interior)

- CityGML LODO interior = floor plans



Biliecki, F., Ledoux, H., & Stoter, J. (2016). An improved LOD specification for 3D building models. Computers, Environment and
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Current LOD proposal
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Figure 2. LoDO representation of the exterior and the interior Figure 3.. LoD2 representation of a building (exterior) and of
(rooms) of buildings. rooms.

Lowner, M. O., Groger, G., Benner, J., Biljecki, F., & Nagel, C. (2016). Proposal for a new LOD and multi-
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—xtension of the current LODO proposal
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Figure 2. Multiple variants of the realisation of the LoDO of
floor plans. This conceptual illustration does not imply the
different ways of the geometric realisation of the features. That
1s topic 1s subject of Fig. 3.




—xtension of the current LO

DO proposal
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Figure 3. Variants for the geometric representation of floorplan
features. This illustration does not imply presence or absence of
specific features. For each variant, rooms could be removed or

openings could be added (Fig. 2).



Implementation

ifcr gmll
IfcSpace bldg:Room
lrepresentation lodOMultiSurface boundary
ifc2
IfcProductDefinitionShape
representationsl representations
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f3 gml4 gml2
IfcShapeRepresentations gml:MultiSurface con:InteriorWallSurface
Representationldentifier: Body llodOMultiCurve
contextOfItems Q
ifed gml3
IfcShapeRepresentation gml:MultiCurve
RepresentationIdentifier: Footprint
RepresentationType: GeometricCurveSet
contextOfItems
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ifc5 ifc6

IfcGeometricRepresentationSubContext

Contextldentifier: Brep

IfcGeometricRepresentationSubContext

ContextType: Model

ContextIdentifier: Footprint

ContextType: Model

ifeto~~ gml3
IfcShapeRepresentation gml:MultiSurface
surfMember
Representations
ifcll gml4
IfcProductDefinitionShape gml:TriangulatedSurface
trianglePatches
Representation
ifc7 gml5
IfcProduct gml:Triangle
l Geometry exterior

pre:GeometryInfo

transformation:

l Data

ifc9
pre:GeometryData

vertices:

indices:

gml:LinearRing

poslist: calc(
ifc.ifc2.transformation,
ifc.ifc3.vertizes,
ifc.ife3.indizes)




<<Feature>>
CityGML Core: _CityObject

T

<<Feature>>
_AbstractBuilding

interiorRoom

+ class : gml::CodeType [0..1]

+ function : gml::CodeType [0..”]

+ usage : gml::CodeType [0..*]

+ roofType : gml::CodeType [0..1]

+ storeysAboveGround : xs::nonNegativelnteger [0..1]

+ storeysBelowGround : xs::nonNegativelnteger [0..1]

+ storeyHeightsAboveGround : gml::MeasureOrNullListType [0..1]
+ storeyHeightsBelowGround : gml::MeasureOrNullListType [0..1]

<<Feature>>
Room

+ class : gml::CodeType [0..1]

+ function : gml::CodeType [0..”]

+ usage : gml::CodeType [0..*]

+ elevation : gml::HeightAboveGround [0..*]
+ ifc:IsExternal : ifc::IfcBoolean

+ ifc::NetPlanned Area : gml::AreaType [0..1]
+ ifc::GrossPlannedArea : gml::AreaType [0..1]
+ ifc::Publicly Accessible : gml::Boolean

+ ifc::HandicapAccessible : gml::Boolean
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Use cases

Emergency, resilience and safety planning
Indoor navigation

Macro-scale energy demand estimation



Conclusions

- Floor plans may sound simple, but there are
many ways to model them and not many
ways to find data

- BIM/IFC is obviously one of the principal
channels to source floor plans

- First CityGML 3.0 LODO dataset?

- Future work: explore integration with exterior
(leading to multiple combos)
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