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CS2BIM — Ziel

Bereitstellung von Geodaten (amtliche Vermessung / Cadastral Survey) fur BIM-basierte Bau- und Planungsprojekte
— Rechtliche Grundlagen
— Geo(basis)daten allgemein

Kundengruppen

— Planende (Architektur, Bauingenieurwesen etc.)
— Immobilienbesitzende

— Versicherungen

Technisch
— Transformation Geodaten - IFC (Industry Foundation Classes)

14.05.2025 CS2BIM - Fachveranstaltung KGK www.fhnw.ch/habg
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Kurzdemo

[ B
"KG Konferenz der kantonalen Gecinformations- und Katasterstellen
Conférence des services cantonaux de la Géoinformation et du Cadastre
C G Conferenza dei servizi cantonali per la Geoinformazione e del Catasto
Conferenza dals posts chantunals da Geoinfurmaziun e Cataster
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Herausforderungen

2D/3D
— Oft fehlende 3. Dimension in GIS

Geometrie-Datentypen
— Uneinheitliche Definition Geometrie-Datentypen GIS <-> IFC

Informationsanforderungen BIM (IFC)
— Kaum konkrete, konsolidierte Informationsanforderungen seitens Bau/BIM

Standardisierung Mapping IFC

GIS BIM
2D @ %
3D ~o 1: BIM = GIS 3D cadastre (LADM, CityGML)
‘ 2: GIS(2D) -> BIM(3D) (gap)
S,

— Kein einheitliches fachliches Mapping (Transformationsregeln) GIS - IFC: Verlust Standardisierung und Datenqualitat

Mehrsprachigkeit
— Keine (etablierte) LOsung seitens IFC

14.05.2025 CS2BIM - Fachveranstaltung KGK
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Projektstand
2025
PoC MVP Weiterentwicklung
- Technologie (open source) - Systemintegration Geodienste.ch
- Prinzipien/Konzepte - Schweizweit verfugbar

- Grund-Transformation IFC

— Projektleitung: KGK, Filipa Machado
— Begleitgruppe: KGK, AG CS2BIM / Geodienste.ch
— Implementierungspartner: FHNW, Institut Digitales Bauen/Institut Geomatik

14.05.2025 CS2BIM - Fachveranstaltung KGK www.fhnw.ch/habg
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Implementierung — Systemarchitektur: cs2bim als Dienst

Transformations-Dienst AV(+) - IFC

Parameter

Define Parameters

\ [Perimeter (WKT), IFC version]
-
O O ﬂ Geodienste.ch
Web portal
®$< S e

Downlaod k

IFC
Use IFC
BIM
Application

14.05.2025 CS2BIM - Fachveranstaltung KGK www.fhnw.ch/habg
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Conferenza
¢ Conferenza da

Implementierung — Systemarchitektur: Schnittstellen und Ablauf

Cadastral Survey
(INTERLIS)

Cadastral Survey
(PostGIS/WKT) h’

DTM [ ] IFC BIM
(API) e i | Application
I
|
Perimeter I
(WKT) APl @ :

.ifc

Geodatensatz Datenmodell Protokoll

beliebig SQL/WKT SQL-nativ (ODBC 0.4.)
3D-Stadtmodell CityGML v2 GML (REST API)
Terrainmodell Raster XYZ REST API
14.05.2025 CS2BIM - Fachveranstaltung KGK
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Implementierung — Systemarchitektur: Technologie

Transformations-Dienst i —
— Python-Module
— Docker

— REST API

Open Source
— Python

— IfcOpenShell . :
— PostGIS / (ili2db) e ,

SELECT attrl W attr2 [l attr3  [ENS:Te] VN
7y r

15 ttr2] |
x:
q:
b:
a:
= land_cover:
sql: "sql/land_covers.sql™
esondere Merkmale antity_typa. 1F0. GmosRARHIC 2
E attributes:
- attribute: "PredefinedTvrc

— Konfiguration IFC-Mapping - variabel nutzbar
— IFC «optimiert»

14.05.2025 CS2BIM - Fachveranstaltung KGK www.fhnw.ch/habg
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AV > BIM | GIS > IFC

— Modelltransformation (individuell je Geodatensatz)
— Formattransformation

Geodaten «BIM»
(INTERLIS) (IFC)

EXPRESS
ISO 10303-11

v

eCH-0031:

MOdeHIerungSSpraChe Beschrelbungssprache

[ INTERLIS

- Leitungskataster IFC «Bauwerke»

Datenmodell - OREB DM.01, DMAV
- Stockwerkeig. ‘ 1SO 16739-1 und Bauprozesse
- Geb3dude :

N\

- Bahn-/Strassenachse

v

.ifc
ISO 10303-21
Step Physical File

14.05.2025 CS2BIM - Fachveranstaltung KGK www.fhnw.ch/habg
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GIS =2 IFC - Transformationsprinzipien

GIS ~  ————————- > IFC
(e.g. Cadastral Survey)
i ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
|
| Featuretype e Entity Entity mapping
I o ~ -
c -~ < —
3 R | |
} g > SpatialStructure Spatial structure mapping
S
=
o
|
& -
Attribut .
i & Property ~< :: —_————— Pror;)eL:t\G/E Property mapping
| -~ <~ —
| -~ -~
I ~ - o 2
‘ RN Clesifiesien Functional structure mappin
i Group / Type PPINg
|
|
i g :— - 2D->2D - —:
=
D - -
o SpatialAttribute I I . .
. — —— => Representation Geometry conversion
i % (GM_Obiject) T | P I y vers!
RS I |
9 | |
oS — A 3D->3D - —
E
|
. 9 —
1 8 CRS —_— e - - LeelBe A Coord transformation
! LoGeoRef
|
|

Quelle: (Schildknecht et al., 2025)
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GIS -2 IFC — Geometriekonvertierungen

2D > 3D
— Plane Shift (a)
— Extrusion (b) - |
— Projection (c) AR y [ ¥
4 —— L
(a) (b) (c)
2-5D 9 3D Abstichpunkt P

— Leitungskataster

Abstichpunkt
(Kotegg)

3D > 3D
—2.B. CityGML
— INTERLIS 3D

Quellen: (Schildknecht et al., 2025), (SIA405, 2024)

14.05.2025 CS2BIM - Fachveranstaltung KGK www.fhnw.ch/habg 11
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Geometrie-Konvertierung 2D - 3D: Projektion auf Terrain

Input

: Raster points PR 2D area A -

— Bearbeitungsperimeter (WKT-Polygon 2D) | Y

— Terrainmodell Rasterdaten XYZ | Prwihin Acs

— Feature-Geometrie (WKT-Polygon 2D) ® Vo
E Create TIN by 2D Extrude boundary
i Delaunay triangulation of A in z-direction

Output |

— TIN-Geometrie (optimiert) © Y Y ‘.
! Compute intersection points Project vertices of |
| of TIN and extruded area AcsonTIN Y
: Y |
E Define 3D boundary from |
! vertices and intersection points |
@ Y ‘.
: .| Create TIN by constrained ==y :
: ”~| 2D Delaunay triangulation EEERESSESSSSST
© s | I =~ S
: . o Decimate number a5 8
I max height error > of triangles in TIN | .

_______________________________________________________________________________

Quelle: (Schildknecht et al., 2025)

14.05.2025 CS2BIM - Fachveranstaltung KGK www.fhnw.ch/habg 12
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Roadmap

PoC
- Technologie (open source)
- Prinzipien/Konzepte

- Grund-Transformation IFC
- 2D->3D mit Projektion DTM

Daten

- AV Liegenschaften

14.05.2025

CS2BIM - Fachveranstaltung KGK

2025

MVP
- Systemintegration Geodienste.ch

- Schweizweit verfugbar
- 3D->3D: CityGML->IFC

Daten

-AV BB

- DM.01/DMAV

- 3D-Gebaude
(SwissBuildings3D/CityGML)

Weiterentwicklung

Daten

- AV weitere Themen

- OREB

- Kantonale Datenquellen
(Gebaude, DTM)

- Leitungskataster

- Untergrund ...

www.fhnw.ch/habg
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Dokumentation — Verfugbarkei

Link: https://github.com/idibau/cs2bim

Source-Code

C cs2bim &

$main v | cszoim /| 4+ v

update README
! Joel Gschwind authored 1 hour ago

Name

B examples

Basql

Basrc

B3 uploads
deveontainerjson

© gitignore

@ Dockerfile

+ README.md

# concepts.md

8 config.yml

& docker-compose-dev.yml

& requirements.ixt

14.05.2025

Last commit

#30: add properties and sqls to configu.
clean up, improve code structure and al.
update README, fix typo
documentation updated

change name of devcontainer

update README and .gitignore

update Dockerfile

update README

update README

clean up, improve code structure and al.
#18: change python version

typos corrected

Systemdokumentation, Konzept

Project description

The Conference of Cantonal Geoinformatian and Cadastral Offices (KGK) has launched a research project Cadastral Surveying
Data to Building Information Modelling (CS2BIM). The Institute of Virtual Design and Construction and the Institute of Geomatics
at the University of Applied Sciences N

‘oessm [ leraries. The senvice vanstorms a5 Transformation GIS --> IFC
geometries. The geometry transformat
The transformation of a GIS feature class into the IFC schema takes place as shown in the following figure.
Last update The service contains the following maj¢
. Entity-Mapping | e | ‘
1month ago « Import and processing of Interlis di < e
e ” P 9 Gls-FeatureCla
from WKT format. saL
2 hours ago « Processing of the terrain model da T
2 hours ago = Export of the objects to IFC format AttrZ For each feature class you have to provide a sgl file for querying the data. With the query you are selecting the
Attr3 cadastral data (with area geometry type). The sql query requires to take a polygon wkt as parameter “%(polygon)s”
11 hours ago Anr4 and return a column named “wkt* with wkt string values, To guarantee correct processing it is important to check that
L the sql also delivers all columns that are additionally configured for the according feature class. This can be multiple
2 months ago Attrs
«columns for attributes, properties or groups.
Geometry prop group:
3 weeks ago
The following schema shows the relationship between the attributes defined by the sql query and their linking to the
1day ago configuration.
1hour ago — T
! | (£c nane] |
1 hour ago |
I EN  (UsEiEeT T FROM...
2 hours ago | Y A r 3
4 months ago |
I [actsibute |
. The diagram shows the system archites
— o 4 | ot e !
component | name I [ properties |
‘ T
1 database !
‘ [set ]
|
SpatialStructu
2 swisstopo Assignment | group_column |
database e ]
3 wki2tin
a tin2ifc This component %sme T I
this purpose. [attributes |
5 API & In this service package, con [l
configuration service is build in an decker ET

T T

CS2BIM - Fachveranstaltung KGK

sterstellen

> Catast

Konzeptdokumentation

Drelanertagung der DGPF, der OWE und der SGPF In Muttenz, Schwelz - Publkatonen der DGPF, Band 33, 2025

Integration of land administration data inte BIM/FC -
an open source approach for Swiss cadastral survey data

Lukas ScHiLoknecHT!, Ouver ScHNeEDER!, Jonas Mever?, CHrisTIAN GammaZ &
JoeL GscHwiND?

Building Information Modeiling (BIM) is expeviencing significant growth i the
construction and infrastructura sector. Industry Foundation Classes (IFC) has become the
established exchavge format for data exchange within this sector. However, federal and
cantonal geodaia, particularly cadastral surveying (CS) data, remains unavailable or
seldom available in IFC format. The primary challenges for the provision of geodaa in
IFC format are the abséncs of a third dimension and the lack of standards for model
transformation. This paper presents an approach that aims to facilitate the exchange of
CS data and enhance the usability of geodata for BIM projects in general. A generic
concepi for model transformation and an open system architecture are infroduced as the
basis for a prototype implementation, which in principle can be applied o any geodata.

geomeiry conversion approach inmvolves the projection of 2D geodata ono the digital
ferrain model, thereby restoring the information of the third dimension. The protohpe
service implemented as part of a PoC was tested on the afficial geodata of parcels and
land cover and s pracical suitiliy was cloaly demnsiated. The code of the
developed service is publicly availabla under htmps-/izithub

1 Introduction

The advancing use of the BIM method in the construction sector increases the need for simple,
obstacle-free integration of geodata into BIM systems. Geodata is an important basis for all
planning and construction projects as well as for many operational aspects of buildings.
The acquisition of official geodata (Art. 3¢ Federal Act on Geoinformation) currently takes
place primarily via orzanisations and services that are part of the Swiss National Spatial Data
Infrastructure (NSDI). The NSDI is 2 system for the provision of official geodata that
political. insti measures at all levels of public
administration, in particular the Confedmnon and the cantons (BOTSCHAFT ZUM
BUNDESGESETZ UBER GEOINFORMATION 2006). As part of the NSDI, the cantons operate a
technical platform (“Geodienste.ch™). in which selected cantonal official geodata are made
available in a form The ion of “Gr ch” is ensured by the Conference
of Cantonal Gesinformation and Cadastral Offices (zerman abbreviation: KGK).

Geodata is to be made available via the “Geodienste ch™ platform in the open and widely used
IFC format (Industry Foundation Classes, aso 16730-1 2014)) to make it vsable in BIM
projects. The KGK. as the operator of the 4" platfonn, has therefore
commissioned a proof of concept (PoC) with this ﬁmchma].\ty There are various challenges
to achieving this goal:

1 Umverslty of Appnea Sciences and Arts Northwestern Switzerland FHNW. Institute Virtual Des\gr\

30. 4132 Mutienz, . luk
GIWEr ch. joel.

2 University of Applied Sciences and Arts Northwestern Switzerland FHNW. Institute Geomatics.
Hofackerstrasse 30, 4132 Muttenz, . jonas.meyer@fnw.ch, christian

www.fhnw.ch/habg
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https://github.com/idibau/cs2bim
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Danke!

Fragen gerne an

Prof. Lukas Schildknecht

Fachhochschule Nordwestschweiz
Hochschule fur Architektur, Bau und Geomatik
Institut Digitales Bauen
http://www.fhnw.ch/idibau

lukas.schildknecht@fhnw.ch
T +41 61 228 57 84
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Hochschule fiir Architektur, Bau und Geomatik  Conferenza del servizi cantonali per la Geoinformazione e del Catasto
Conferenza dals posts chantunals da Geoinfurmaziun e Cataster

H - Konferenz der kantonalen Geocinformations- und Katasterstellen
“ ‘ w Fachhochschule Nordwestschweiz KG K Conférence des services cantonaux de la Géoinformation et du Cadastre

- ® s BlMvision 3.0.1[3112.2024] - CATemp\cs2bim\demo\Test-LS-AV-GHKiifc 7 ®2 - X FC Struktur
D ® IFC Strukt
ANSICHT OBJEKTE ABSCHNITTE BEMESSUNG ANDERUNGEN PLUGINS ™,
- [ . . . § Akt ’
o = @ ¢ S ey @ | o T B A toschen DXANE | P prtiichiigungen ) - R Typ Mame Beschreibung
b 2¥Vorderseite ¥, Rechts  * ] . Yy —f— [V] Y-Achse v
v;ﬂw;?:‘:evn 2D-sicht mé:‘::;‘" Zugehen  Flugmodus ik STk dl;l;k:" ::;.: Optionen [ Minikarte = Zutdseien | Y lleloschen o 0| < DEMOof PLUGINS
Sicht Geschoss verschieben Offsets Siehe auch ~ v | = H'Drkt cs bm
— -~
VVVVVVVVVV - '
v = e v vl * Baustele Liegenschaften
""" ] cs2bim —
v vegensdraten v + Baustelle Bodenbededkung
v Bodenbededung L
= —
] Naturgefahren "‘ s Ba-ﬁtdb M
v + Baustelle Naturgefahren

ST — o IFC Struktur v B X

ml\vmﬁ\ﬁﬁqmm m
':;mg B Typ Name Beschreibung
vl = Projekt cs2bim
\w| - Baustelle Liegenschaften
v| # Baustelle Bodenbedeckung
v v/ - Baustelle Gebaeude
v | v IfcGeographicElement 423257
I v v IfcGeographicElement 423126
E— | & IfcGeographicElement 423122
v v IfcGeographicElement 423138
AR IfcGeographicElement 423139
| 1+ Baustelle Maturgefahren

14.05.2025 CS2BIM - Fachveranstaltung KGK www.fhnw.ch/habg 18
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Demo

L2 e IOl 5 BIMvision 3.0.1[31.12.2024] - C:\Temp\cs2bim\demo!Test-LS-AV-GHK.ifc ? = - x

ANSICHT OBJEKTE ABSCHNITTE BEMESSUNG ANDERUNGEN PLUGINS

= 7 | . " . —— .
e e @ ¢ % & Suncad, (g Ober My (e {% P Objekdfarbe - 8 Auswah 16schen 2 XA | B penachichtigungen @) -
Projekti 2D-Sicht z Zugehen  Flugmod: o' Vociesets O Rechis ks Reetts | O Vot z A ¥ Actes
rojektionen  2D-Sic oom ugehen  Flugmodus o ) inl echts | Optionen (1 Minikarte - uriicksetzen Alle Wschen - DEMO of PLUGINS
im Raum - zuricksetzen - @’ Ruckseite ¥ Links  grehen  drehen - e % [V Z-Achse
Sicht Geschoss verschieben Offsets Siehe auch ~ |
SNES T —
---------- o Systeme
3 o N | A v Name Beschreibung
R e e s s o T - -, ] = Projekt i Zonen
V ¥ - Bastele Liegenschaften
v Baustele Badenbedeckung T a
o1 o cebotnde v+ - Andere Gruppen
[V] ¥ Baustele Naturgefahren |

v IfcGroup Amtliche Vermessung
v | # IfcGroup Naturgefahren
Egenschafien | standort | Kassifzerung | Besehungen -
15YjueaxDAv fQEWTqzmNtu
:::«m&m =] Gruppen v B X
®m Att Typ Mame Beschreibung
Systeme . .
Zonen
- Andere Gruppen
=-IfcGroup Amtliche Vermessung

+ IfcGroup Liegenschaften
+ IfcGroup Bodenbedeckung
+ IfcBuildingSystem Gebaeuds
=1 IfeGroup Naturgefahren
+ IfcGroup Gefahrenhinweiskarte

K & &R K] &R
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Demo

B9 ol 5 BIMvision 3.0.1[31.12.2024] - C:\Temp\cs2bim\demo\Test-L 5-AV-GHK.ifc ? = - (=] x
ANSICHT OBJEKTE ABSCHNITTE BEMESSUNG ANDERUNGEN PLUGINS

'ﬁ ~ = (;;)\ " X W] Standerd % Oben D c {% B Ot - X —{f—
30

o Auswahl l8schen DAX-AhSE | My g0 i bbigungen @)

#® Vorderseite ®,, Rechts Y ——f— [ Y-Achse
: Projektionen  2D-Sicht Zoom  Zugehen Flugmodus ) ) Links Rechts | Optionen (g Minikarte - Zuricksetzen Aleloschen - - DEMO of PLUGINS
= imRaum~ zuricksetzen . @’ Ruckseite ¥ Links  grehen  drehen - 7 e A [V Z-Achse
Sicht Geschoss verschieben Offsets Siehe auch ~
S B:‘\‘j“ v Name Beschreibung
T M Proekt csbm
v vl * Baustele Liegenschaften
Vi Baustele Bodenbededung
v + Baustelle Gebaeude
[ Baustele Naturgefahren
Egenschaften | Standort | Kassifizerung | Beziehungen
L] Name Wert Einheit
- Element Specific
CompositionType COMPLEX.
Gud 15VueaxDAYQEWTazNt
IfcEntity IfcSite
Name Liegenschaften
ObjectType Liegenschaften
408 m M s 29+

14.05.2025

CS2BIM - Fachveranstaltung KGK

1 Geoinformations- und Katasterstellen

Conferenza dei servizi cantonali la Geoinformazione e del Catastc
¢ Conferenza dals posts chantunals da Geoinfurmaziun e Cataster

L |
! Konferenz der kantonal
Conférence

®n MName Wert Einheit

Guid 2iIrr' W15z 1aheAOWtevOAS
IfcEntity IfcGeographicElement
MNarne CH182717597923
Liegenschaft
USERDEFINED

CH182717597923
NBIdent BLO200002831
Nummer 3384

Eigenschaften | Standort | Klassifizierung | Beziehungen

m MName Wert Einheit
~ Element Specific
Guid 1JG4AeLQb4DQ7b5Y_WC_b9
IfcEntity IfcGeographicElement
MName 423257
ObjectType Gebaeude
PredefinedType USERDEFINED
- CHKGK_CS
GWR-EGID 423257
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