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Van Heerden, N., 2021. BIM and 3D City Models as Input for Microclimate i et
Simulation. MSc thesis, Delft University of Technology.
http://resolver.tudelft.nl/uuid:630d57 be-5660-4971-84c2-83bf12b1d204 3 Jialun Wu, 2021. Automatic building permits checks by means of 3D city models.
gl% [e)o?rl‘;g MSc thesis, Delft University of Technology, Geomatics

Tool demo: https://drive.google.com/file/d/1gtO4v-iupA5f5SxmhkQhFx2ATMxIWY OZ/view
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standardization Alignment with use case requirements ‘ y
+
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Interoperability is the ability of systems or products to operate effectively and efficiently in
conjunction, on the exchange and reuse of available resources, services, procedures, and
information, in order to fulfil the requirements of a specific task (Kavouras and Kokla, 2007).

Integration is the combination or conflation of information from different data sets (Worboys,
Duckham, 2004).
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Supporting Interoperability and integration

ISO19115 INSPIRE?! IFC CityJSON
Spatial extent Geographic geographic geographicalExte
location of the bounding box nt
2 dataset
S | Temporal frame Dataset reference | temporal datasetReference
B date, Additional reference, Date
S extent information | temporal extent,
S, for the dataset date of last
'g revision, date of
® creation
*'3 Scope Dataset topic resource type, IDM, IDS datasetTopicCate
@ category topic category gory
8 Goal and use case Abstract Resource IDM, IDS Abstract,
O | requirements describing the abstract specificUsage
dataset
Lineage Lineage Lineage lineage
Author Dataset Responsible
responsible party | organization
Implementation specifications? spatialRepresent
requirements ationType
Accuracy specifications
Abstraction level Spatial resolution | Spatial resolution presentLoDs
of the dataset
| Geometry paradigm | Spatial specifications IDM, IDS, MVD
g representation
S type
O | Topology specifications IDM, IDS, MVD
Georeferencing Reference specifications IfcMapConversio |referenceSystem
system n
Unit of measure specifications IfcProject -
ProjectUnits
Entities specifications IDM, IDS, MVVD
Properties and specifications IDM, IDS, MVVD
attributes
@ Codelists and values specifications IDM, IDS, MVD
'g Terms specifications IDM, IDS, MVVD
& | Accuracy (vagueness) specifications
E Approximation level specifications
“ | Semantic paradigm specifications IDM, IDS, MVD
Language Dataset language | resource datasetLanguage
language
Encoding specifications
Is-a hierarchies; specifications IDM, IDS, MVD
Part-of meronymic specifications IDM, IDS, MVVD
o Lhierarchies;
S | Relationships specifications IDM, IDS, MVVD
§ Reference data model, specifications IDM, IDS, MVVD
+ | version specifications IDM, IDS, MVVD
@ profile specifications IDM, IDS, MVD
extensions specifications IDM, IDS, MVD
Granularity specifications IDM, IDS, MVVD
” Data format specifications IDM, IDS, MVVD
Objects’ behavior specifications IDM, IDS, MVD

Initial simple rules...
Good metadata

Specify data requirements
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Use Open standards as much as possible

Align with:
. User requirements

. Use case Fequirement

+ Implementation F€QU iIrements
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Noardo, F. Multisource Spatial Data Integration for Use Cases Applications. Preprints 2021,

2021120286 (doi: 10.20944/preprints202112.0286.v1).
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Objective parameters

A GeoBIM —
integration Integrability Scope Spatial / Time framework
methodology Pre-assessment Geographical
parameters extent
CHEK
Integrablllty Geometry Semantics Structure
Otn gdomé; ’ Detailed Geometry Accuracy
sStanaaraization Entities - _ _
assessr;?ent m Abstraction Terms and Definitions  |/s-a hierarchy — — Data format;
parame erS ; Vagueness ObjeCtS’
MUDDI Structure Faladigm e Part-of meronymy<—|Paradigm |behavior
Approximation 1
Topology Codelists and SR s
Syntax _ V:/u:f > Paradigm Encoding
Georeferencing . _
Relationships.
Unit of measures
Qualitative parameters
A‘;d’t’o';‘f"l Original goal (Software-specific) Authorship and context
n ormzilon dat (intended use) Implementation details within which data were
.SL;p PO 'tn? ata generated: discipline,
m er retation _ ethno-/cultural-/socio-
anare-use Lineage based view, human
cognitive diversity

ACTIONS

Noardo, F. Multisource Spatial Data Integration for Use Cases Applications. Transactions in GIS 2022, 26,7, 2874-2913 (doi: https://doi.org/10.1111/tgis.12987).
EU MSC cofund ‘Leading Fellows’ Postdocs Programme, grant agreement No. 707404. Multisource Spatial data integration for smart city applications.

2
>
D
m
0
c
D
m



https://doi.org/10.1111/tgis.12987

N ,"; Open

~ ceoseatiol The integration workflow JGWEFE

GEOSPATIAL WORLD FORUM N

2-5 May 2023, Rotterdam, The Netherlands

A GeoBIM
integration
methodology
CHEK l ' No
On going Define Can legal < . Define and
for otrieval with data —» ofdata ——  andefiectivelo ==, npeeded
MUDDI Integrated requirements? integrability mtegrat?) e harmonisation
data data” actions
T No. |
Update / [?atq Data
" validation :
writing of et merging/
metadata agains fusion

requirements

0
2
0
=
0
q

g

Noardo, F. Multisource Spatial Data Integration for Use Cases Applications. Transactions in GIS 2022, 26,7, 2874-2913 (doi: https://doi.org/10.1111/tgis.12987).
EU MSC cofund ‘Leading Fellows’ Postdocs Programme, grant agreement No. 707404. Multisource Spatial data integration for smart city applications.
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Horizon Europe HORIZON-CL4-2021-TWIN-TRANSITION-01-10. G.A. 101058559 v/ Q"ifl“E._
A GGOB'M DIGITAL BUILDING PERMIT E- " :j
::teet?]ga;g’lggy Approximate budget: 5.000.000 € - 3 years (October 2022-September 2025) https://chekdbp.eu E:_@Eg
CHEK 19 European partners, including international standardisation organisations (OGC, buildingSMART) and is strongly
related to the European network for Digital Building Permits (EUnt4DBP).
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A GeoBIM CHEK Standard best practice about Geo and BIM integration

iIntegration

methodolo

e . buildingSMART-OGC joint GeoBIM working group led by Jagannath Mallela
Lo B

T OGC GeoBIM related Domain Working Groups and Standard Working

MUDD Groups

* 3D Information Management DWG
 Digital twin DWG
* Geotech SWG

* Model for Underground Data Definition and Integration (MUDDI) SWG
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A GeoBIM Underground Infrastructure Information — Challenges
Integration
met?\odology
CHEK « Present data quality Is poor
|  Different data models
On going : :
standardization * Stored in different ways
DD * Different geometry and semantics

» Inability to exchange data

* Maintainers have different purposes
* Ownership, governance challenges
* Interoperability issues

» Costs of failures are recognized
* Routine excavations can be disastrous

Open

» Inefficiencies in construction RO ot

Consortium

e Unable to pred Ict cascadi ng fallures 2017 - OGC Underground Concept Development Study
Report

b . ey o o &aow §F .


http://docs.opengeospatial.org/per/17-048.html

Open
Geospatial
Consortium

A (2anRIN

MUDDI Model for Underground Data Definition and Integration
MUDDI Conceptual model
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class MUDDI Conce ptual Model /

«FeatureTypen»
Observation

«FeatureType»
Denotation

«FeatureType»
Action

<3

«FeatureType»
MUDDIEvent

«property »
validTime: AbstractValueType

«FeatureType»
PlanningArea

«FeatureTypen»
MUDDIObject ~ ~ =
-7 {root}
e, il «property»
= |+ objectID {id}
e /,/ «FeatureType»
- ~ et / GeotechUnit
///
,/’/ N i
«FeatureType» «FeatureType» «FeatureType»
MUDDISpace MUDDIAsset MUDDIEnvironmentUnit Featirel e
e DTOReTITE «property» e < ChemicalUnit
+ extent: AbstractValueType + assetOwnerID: AbstractValueType |,  poundary: AbstractValueType
N~
A AN e
T
e «FeatureType»
] HydroUnit

«FeatureType»
Site

«FeatureType»

«FeatureType»
NetworkAccessory <

«FeatureType»
GeologicUnit

«FeatureType»
Access

NetworkAsset
«FeatureType» «propertys
ServiceArea + utilityType: AbstractValueType
\ Of, selvit.cdev \
I |
«FeatureType» «FeatureType»
Network B NetworkConveyance /_ linke
. - .. .
«property»
+ commodityType: AbstractValueType
«FeatureType» N «FeatureType»
NetworkLink «FeatureType»
from Sensor

; \\\
A \ «FeatureType»
Protection
«FeatureType» «FeatureType»
Support Container
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A GeoBIM MUDDI Roadmap

iIntegration
methodology
CHEK Model Driven Specification Development:
e UML Conceptual Model = OGC Standard (2023)
On going , _ _
standardization ® UML Logical Models - Schema encodings (JSON-FG, CityGML, SF-SQL, 3D
DD, Tiles, IFC)
Completes Physical Model /
ﬁ)ﬂ(())zjeef)onceptual ( Core Logical Model / Engcs)lgi?wg 1o e
Extond o Extended Logical y implements
odels \ Physical Model /

- Logical Model Encoding 2

ull Conceptual 1 Completes Extensions (..

Model Environment)

. Conceptual model (entities and relationships) -> 1-way interoperability
. Logical model (completed attributes & datatypes) -> 2-way interoperability
. Physical model (implemented encoding) -> platform interoperability
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