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Overview

1) Introduction: 3D city models vs BIM and GeoBIM
* General issues
« Related open standards: CityGML and Industry Foundation Classes

» Non technical issues

2) Working towards GeoBIM for the building permission use case
the EuroSDR GeoBIM project

3) Investigating the interoperability technical issues
the ISPRS-EuroSDR GeoBIM benchmark

4) Conclusion and final remarks
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J B 3D city models use cases

3D city
models vs GeoBIM -

BIM and l
GeoBIM

energy =% pollutant

3D geoinformation: - . tracking

3D city models

Navigatio |
Flood simulations
Multivariate analysis
3D cadastre
3D archive
Multitemporal analysis
Risk assessment...

4’ \
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GeoBIM for
the building
permits:
EuroSDR
GeoBIM
project

Interoperabilit
y technical
issues:
ISPRS-
EuroSDR
GeoBIM
benchmark

Conclusions

Building Information Models use cases

S

GeoBIM

Building
Information
Models

design options assessment;
quantities and cost estimation;
construction simulation;

[

project management support (efficient
collaboration, multi-disciplinary project
team);

energy modelling;

facilities and asset management;

better design and construction
coordination;

reduced construction costs (less delays
on-site, rework...)

reduced operational costs (seamless
information delivery for facilities
management at handover).
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3D city

models vs GGOB I M

BIM and l
GeoBIM

3D geoinformation: *5
3D city models

Rotterdam

Difficult to update (new building, building changes...)

Missing detailed building information (materials, energy

related information...)

Difficulties in modelling large numbers of high level of detail

buildings HHHE m
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GeoBIM

Building
GeoBIM for Information
the building Models
permits:
EuroSDR
GeoBIM
project No context (transport networks, environmental features, urban
Interoperabilit values, infrastructure connections...)
y technical
'ISSS;S‘;_ Somewhere in the world (only generic location information, with
EuroSDR @ very low accuracy...)
GeoBIM
benchmark

Discrepancy between the precision of what is modelled in the
Conclusions BIM and the context where it is supposed to be built

(possible need to fix them on site, during construction)
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GeoBIM for
the building
permits:
EuroSDR
GeoBIM
project

Interoperabilit
y technical
issues:
ISPRS-
EuroSDR
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benchmark

Conclusions

Great advantages from integration o

GeOBlM = integration of geoinformation with BIMs

l

Context for design reference

Improved test of building
3D properties: designed building
geoinformation: into its context
3D city Test of the impact of the
models building on the city or

+ ' landscape.

IBL;iIding:_ High level of detail 3D cadaster Multiscale vision (from
“;:ozrer?: 'on No tasks duplication (3D data collection) construction elements to whole

Efficient databases updates without
additional costs

— Effective data exchange with
professionals (architects, engineers,
environmental scientists, etc.)

Stronger information for lifecycle asset
management & city analysis

GEO world point of view

M3IA Jo juiod pliom |9
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3D cit
modelys . GeoB”\/l = integration of geoinformation with BIMs
BIM and
GeoBIM 3D 1. Integration of data (common characteristics, they fit together)
geDoci:r;I;rmation: 2. Data interoperability
m°‘_3:_e's 3. Integration of procedures (BIM and GIS tools)
Building
Informatio
n Models

E
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Evolution of GIS;
GeoBIM e o
» a; == |n cartographic field and city management (not
l , T &8 pushed by industry!);

3D geoinformation:

GeoBIM for 3D city models
the building

Ei:r:ggR Geometry Georeferencing Semantics

GeoBIM
project City representation and

n management aims
Interoperabilit |

y technical City\

issues:
Buildings

Medium levels of detail objects (e.g. ~20 cm
- accuracy);

ISPRS-
EuroSDR
GeoBIM
benchmark

Vegetation

' Boundary representation
Conclusions ry rep Water
Storage of all the coordinates
composing a surface (explicit

representation) Roads

Levels of Detail

(Biljecki, 2016)
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GeoBIM for
the building
permits:
EuroSDR
GeoBIM
project

Interoperabilit
y technical
issues:
ISPRS-
EuroSDR
GeoBIM

benchmark W \W‘m

Conclusions

Building Information Models data

GeoBIM

Building ||
Information 'l
Models

Geometry

\ a
/n\
%

Many possibilities
(explicit, Construction
Solid Geom., extrusion...)

Detailed building components.

+

Building management: energy
information, cost, installations...

Beam

Evolution of CAD;

In Architecture Engineering and
Construction field (pushed by industry!);

Very high detail objects (e.g. ~1 mm
accuracy);

LOD 100

Semantics

Roof Installations
elements

lift

Column

\

Slab

Glazed wall

Window

Staircase

Levels of Development

Stair
element
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3D city models standard

3D city _ _
models vs GeoB IM CityGML - open standard for 3D city models
BIM and . .
GeoBIM by Open Geospatial Consortium (OGC)
1 1 [ 1 1 [ 1 1
<<Leaf>> <<Leaf>> <<Leaf>> <<Leaf>> <<Leaf>> <<Leaf>>
Appearance Bridge - Building CityFurniture CityObjectGroup |- Generics
!“::1‘? L i é i ! !
"ﬁ‘;ihtg 1 | . [ . .
L\ ‘l‘ <<Leaf>> i <<Leaf>> <<Leaf>> <<Leaf>> <<Leaf>> i <<Leaf>>
“\i\ ? LandUse Relief 1| Transportation |4 Tunnel Vegetation WaterBody
A ' |
S 470 ! ‘
E _l <<import>>
_________________ -d----->| <<Application Schema>> |« ____ _L___ o foooo__.i
<<import>> CityGML Core <<import>> ]
__________________________ ! <<Leaf>>
v . | L - | TexturedSurf
Core model: central and smpor> <cmport> P
most general classes in <<XSDschema>> <<XSDschema>>
Geography Markup Language extensible Address Language
the data model. (from OGC) (from OASIS)

Possibility to extend the model with
application-related classes and
attributes:

CityGML Application Domain
Extensions (ADEs)

2. Data interoperability

CityGML

" Modules: data model
. specification for each
icategory of city objects
' (Buildings, Vegetation,
' Transport network,

Water...).

: = [*
Y




@ fuoer 3D city models standard A b
i
city GeoBIM ﬂ 2. Data interoperability

models vs a
@ We can love CityGML because: m O

BIM and
Intended to cover the most basic 3D city information

with meaningful “object-oriented” representation.

%\

GeoBIM

CityGML

Multiscale .H.
l ' representation!

LOoLo LOD/ LOD2 LOD3 SO

Standardised mechanism to extend the model following
the needs of specific domains: C ’

Application Domain Extensions (ADES)

- Customised information can be modelled, through a : . '

>

known procedure. |fl®

Intended as open format + human-readable |DH|

- information won’t be lost even when losing backwards-compatibility.

Making location count.

8D o
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GeoBIM for
the building
permits:
EuroSDR
GeoBIM
project

Interoperabilit
y technical
issues:
ISPRS-
EuroSDR
GeoBIM
benchmark

Conclusions

3D city models standard

GeoBl\V

Q CityGML can potentially disappoint because:

If you are a software developer:

Development process of the model not always very transparent and
open (although recent changes in working methods)

Geography Markup Language (GML) ML madnoss

to store geometry: many issues. e o e b e v
E.g. a polygon can be stored in 25 ways
(implementation must support all of
them!)

Complex data model and weird
possible connections to
internal/external information can give |

implementation problems: 0 1

LESS IS MORE http://erouault.blogspot.com/2014/04/
gml-madness.html

CityGML

1. READ DRECTIONS ON BoX 3¢

2 THROW BOX AWAY ﬁ

3. PULL BOX OUT OF TRASH
15 SECONDS LATER

4 REPEAT O

Seriously, what's
/ wrong with me?!

le ﬁ%’)

Image by by talin401
imgur.com 17/1/2018
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3D city models standard

GeoBl\V

GeoBIM for

the building : ]

S RESULT: If you are a user:

EuroSDR

G:oBIM Very few software support the correct and
oroject complete import, view, edit and analysis..

The richness is lost + no user-friendly

Interoperabilit tools to manage data.

y technical

issues: .

ISPRS. The data are computationally very heavy

USRI Metadata are not systematically associated

GeoBIM to dat

benchmark O data
: No clear coded rules about how to store

Conclusions

information (e.g. Levels of Details)

Different ADEs can exist for the same
domain, and can have differences

Q CityGML can potentially disappoint because:

Great, powerful use of
such data is prevented

Use of such data is
prevented

Reuse of such data is
prevented

Reuse of such data is
prevented

Reuse of such data is
prevented

CityGML

Anyway, we trust it is
possible to work
towards the good
side of CityGML!

1’ ‘j
CityJSON

https://www.cityjson.orqg
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GeoBIM for
the building
permits:
EuroSDR
GeoBIM
project

Interoperabilit
y technical
issues:
ISPRS-
EuroSDR
GeoBIM
benchmark

Conclusions

Building Information Models standard

GeoBIM

standard for BIM

by buildingSMART (ISO
16739).

Part of complex standard
about processes,
technical requirements
and coordination.

1SO 16739 (IFC)

Building
Controls
Domain

Electrical
Domain

Construction
Management

Domain

Shared Bldg
Services
Elomants

Shared
Component
Elements

Shared Building

Elements

Control
Extension

Process
Extension

Product
Extension

DateTime Material
Resource Resource

W\ /7
\\ //
AN\ /) eometric ometric
\\"Y// Geometry
Reforence \// Constraint Model e
\"/ Resource / \ Resource

Load
Resource

Presentatio Presantatio Presentatio Repres- Structura

Constraint Approval Cost
Appearance Definition Drganization entation R R &
Resource Resource Resource e =

Industry Foundation Classes (IFC) — open

Domain layer: even more specific
information, specifying classes in the
interoperability layer + in the product
extension directly.

Interoperability layer:
specializes the classes in the
IfcProductExtension schema,
increasing the level of detail of
the represented information.

Core layer: central and most
general classes in the data model.

Resource layer: entities to further
describe the objects in the other
levels (Materials, Geometry, Cost...).


http://www.iso.org/iso/catalogue_detail.htm?csnumber=51622

& . . .
J Teane  Building Information Models standard M =
3D city

models vs GeOB I M ﬂ

BIM and

We can love IFC because: Q

GeoBIM

Inclusive full domain data model:
interoperable information for any building use case
*one common language*

Standardised mechanism to extract application data
models to structure use-case specific information:

Information Delivery Manual (IDM) :#

+

Model View Definition (MvD) NIl

Even very different information is interoperable:
refer to the same domain description.

Intended as open format + human-readable |DH|

- information won’t be lost even when losing backwards-compatibility.

- Only needed information used, and effectively.

uj @lbuil_dirlwgSl\/\HR'E
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GeoBIM

Q IFC can potentially disappoint because:
GeoBIM for

the building Its ‘openness’ sometimes is hampered:

permits: .

EuroSDR

GeoBIM  to find simple explanations about the model, (how is it conceived,
project structured and used) can be tricky;

Iynfz(r:?‘?]?g;b'm « the work-in-progress for schemas and MVDs cannot be accessed
issues: (e.g. draft of “Energy Analysis View” cannot be seen);

ISPRS-

EuroSDR « certification procedure and criteria are not openly accessible (only
GeoBIM general information, no reference data nor access to the procedure)
benchmark

Conclusions ~ « Maybe too affected by ‘company approach’: great efficiency and
adoption, but high certification costs, dense new-release schedule

» 1SO standard: has to be bought
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Building Information Models standard

GeoBIM

Q IFC can potentially disappoint because:
GeoBIM for

the building
permits:
EuroSDR
GeoBIM
project

Interoperabilit
y technical
issues:
ISPRS-
EuroSDR
GeoBIM
benchmark

Conclusions

Only export to Model View Definitions (MVDs) (no fully inclusive IFC
model generated by software)

Customised MVDs are seldom supported by software - only official
MVDs can be used.

RESULT: proprietary formats used as inclusive ‘domain ontology’, and
export formats (e.g. IFC MVDs, gbXML for energy, etc.) are the used
subsets of the model information.

- IFC not used as inclusive domain data model supporting
interoperability; MVDs used as ‘operational’ formats;

- However, IFC MVDs are not often fully supported as operational
formats in many tools (YET)

24

«V
Anyway, we trust it is
possible to work

towards the good
side of IFC!

S~~—
o —4 g
.
Image by Gerd

Altmann, Pixabay
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2. Data interoperability

models vs GeOB I M
BIM and o oy B IFC Timeline
2
Geo B I M ev I FC IDM /)I(S)i))q)‘ldﬂl DM / ISi)();;dBl:pd)
Version Published Status
4200 2019  Candidate . = |
standard
41.0.0 2018 Official 1997 2000 2003 2007 /2013 2020
4-0.0.0 - IFC1.0 IFC2x IFC2x2 IFC2x3 IFC4 / 1SO 16739 lFC?
(IFC4) 2013 Retired
2.3.0.1 2007 Official
2 . 3 . O . O . 96 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
IEC2x3 2005 Retired | |
Every 1-5 years a new version is released!
spENEYE.
lrllllll
CityGML
Version Published Status
3.0 - Announced
2.0 2012 Official

1.0 2008 Retired?




@ fuoer Not only one standard.. o
3D city GeoBIM "

2. Data interoperability

models vs
BIM and o
2 IFC
GeoBIM &0
Version Published Status Available data
4200 2019 Candidate No
standard
4.1.0.0 2018 Official No
4.0.0.0 .
(IFC4) 2013 Retired Few -
2.3.0.1 2007 Official Yes. by practice +
2.3.0.0 DY P

IECoyx3 20095 Retired  open repository
The implementation phase, at present, needs

HH-HHH- ~ 10 years
CityGML
Version Published Status Available data
3.0 - Announced No Version Published Available data
Yes, mainly by 6.01 (current) 2017 No
2.0 2012 Current few groups / 5.12 2014 No
few tools No
1.0 2008 - Yes 5.00 2012 No

0.37 2010 Yes, official data samples
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Teesns  INstitutional challenges
Fire Fighters

GeoBIM g

A4
Architects FAAY
@

GeoBIM for w _
the building " 1]- Installations
permits: . Engineers
EuroSDR Engineers
GeoBIM
project S e
Municipality ) et
Interoperabilit - ' ‘
y technical . (™
issues:
ISPRS- \\ (€
EUrOSOR National Mapping
GeoBIM d Cadastral
penchmark 9" ? astra
Agencies
Conclusions Infrastructure

managers

]

Citizens

Researchers

Asset managers

Environmental
authorities
A

I":"\

o

New procedures

New protocols

New kind of knowledge
New Skills

New points of view

.. Change in institutions needed



fuoan  Conclusion 1: State of art challenges *mﬁ

* Need to harmonise the different features of 3D city models and BIMs w.r.t. Geometry &
Semantics

« Need to provide georeferencing for BIMs

GeoBIM for
the building
permits:
EuroSDR * Need to align open standard
Ge‘?B't'V' development with
Projec implementation and use by the
Interoperabilit community, in terms of use cases
?gi‘;hsr_“ca' support, implementation feasibility,
ISPRS- data production,_ non-expert users
EuroSDR needs and requirements (e.g. user-
GeoBIM friendliness)
benchmark

: * Need of institutional changes,
Conclusions

new skills and new agreements

Image by Elias Sch. from Pixabay


https://pixabay.com/users/EliasSch-3372715/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2127669
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2127669
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Towards some solutions

*{EuroSDR

uuuuuuu

’
lelelele
nnnnnnn

TEeSa —'.._.!_.!i..

nnnnnnnn

ISPRS-EuroSDR GeoBIM
benchmark project
https://3d.bk.tudelft.nl/projects/eurosdr-

geobim/
Addresses:

« Data interoperability

 Reliable conversion
procedures

https://3d.bk.tudelft.nl/projects/eurosdr-geobim/

Addresses:

* Integration of data (common
characteristics, they fit together)

* Integration of procedures (BIM
and GIS tools)

% * % EuroSDR GeoBIM project



https://3d.bk.tudelft.nl/projects/eurosdr-geobim/
https://3d.bk.tudelft.nl/projects/eurosdr-geobim/

J fuoat The EuroSDR GeoBIM project

National Mapping and Cadastral Agencies (NMCAs)

¥***

@ﬂ§ o ~ %E?{;;nce kadastel gﬁgmwh "'“ "‘ ! = g.p:. gggfcnyceouma *
e \ — Kartverket * Eur OSDR
-  LANTMATERIET NLS =) EE%%}:;E?‘%E’%“""‘“ @ozoomrsu memrsiovewe European aSSOCIatIOI’l fOI'
GeoBIM ICN LAND Skvey Spatial Data Research
:;or_ It:e Universities 2017-2020
ul |.n g J a{‘:{; pelt m S ;_\ , ; « oy w, y
permits: \ O i
EuroSDR LUND . 9
S s | | Use cases.
project Coherent approach to GeoBIM integration 1) Building , -
- consensus between multiple stakeholders  permission L
- international level (share national experiences) issuing w v
Point of view of use cases: 2) Life cycle : .
- Analysis of current practice asset Tk,
_ | management - @
- How to improve current practice w.r.t. FUSH "e‘ Qo
automation using a combined Geo and BIM N

;
e

approach?

- Experiments to show the improvements https://3d.bk.tudelft.nl/projects/eurosdr-geobim/



https://3d.bk.tudelft.nl/projects/eurosdr-geobim/

J%'Z‘QEO‘?AE EuroSDR GeoBIM use case ‘Building permission issuing’ .“ &

Use case 1
From global design to building permission issuing

GeoBIM
for the
building
permits:
EuroSDR
GeoBIM

project

-

W0 S S

il b Bk 2l
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3D city
models vs
BIM and
GeoBIM

Interoperabilit
y technical
issues:
ISPRS-
EuroSDR
GeoBIM
benchmark

Conclusions

EuroSDR GeoBIM case studies

>

Bottom-up approach
They provide us with:

ol *ﬁﬁ

Y\ . Data (IFC BIM and CityGML 3D city model) Y\
* Nice and enthusiastic people to collaborate with

Case studies:

The Netherlands
(Rotterdam, Den Haag,
Almere, Amsterdam)

France (Epone)
 Data

* Regulations
« Practice expertise

Sweden / Slovenija

Rotterdam

Case study in
Rotterdam (NL)

Case study in
Epone (F)

Interviews and
collaboration

'5:’“

1) Workflow +
stakeholders

2) Regulations
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3D city
models vs
BIM and
GeoBIM

Interoperabilit
y technical
issues:
ISPRS-
EuroSDR
GeoBIM
benchmark

Conclusions

EuroSDR GeoBIM use case ‘Building permission issuing’ mm,f‘z\ufﬁ
I.i‘j‘.&\ 37
1) Workflow '

Proposal of

a GeoBIM
workflow

i

<

Read as
reference and
building
design

A

Validation
of
Geometry
Georef.
Semantics

yl
Q

v
oD

® .

Conversion

CityGML

CityGML

Compliancy not
checked

/

Eventual refinement
or changes during
construction

<

v
Regulations
check for
building
permission

City Regulations

3D city model

Building
permission issued
And
3D city model
updated

i

(3




Action/Activity
assisted by tool:a

4 | should ist i
TUDelft tol shoudasist

provision of the

1) Workflow

BDQEOInfO Loop 1 is not indicated explicitly for readability I__ e e End
reasons, since it is still not concerning the
interaction with the municipality, and it is | tool
. Ibv:pl icit Inhthe d:ls ign phaje:es :greemem '
tween the applicantand t esigner. -
sart  End (A) Pre-consultation and
The colours of the boxes refer to the ones in . preliminary analysi 5: input (3D) digital
the corresponding sequence diagram loops; if 1 input W — — — — — — — — — — — — P city regulations -
one activity is part of more than one loop, it is i Read and analyse the city T -— 3: input n r I n
left white. ):‘:zslcfaor:t data as reference and AR ety sho ) | IS
train to desi
3D city model data new constranto deson inbut link 3D city model
building — — |l A 4_7 __________ (CityGML)
i ' = . +
The workflow focuses on the case of a L_ . Is the constuction ro ce u ra
Building model data pcrmissilon fc:re:er:’ew bl;‘i Idinhg, where the infr:r:i:t?on design-compliant
approval is n: . In the phase 1 N e
(preconsultation and preliminary analysis) a Q Completlo.n e n!ﬂ catefuse YES L
. system checks this, together with the further permit issuing 44:
regulations data requirements influencing the checks \l, 35R:

IFC part of 3D
city model and oy i h:’"“' 42: 41R: H
- gh in structure
| input | Activity
| | | supported by
36: ! | GeoBIM data
or e o : v NN
| r
I vo mporcas || " n modade
|
- . 1 reference | ! o S YES 29:26R
| 10: 7R: Asks — ~ - .| inp of the works
u I I n I for formal I Activity B) Building Information Modelling N | | input | |
revision assisted [ [ K) Construction works
1 — by BIM tool I [
- Loop 2 Anr'fm:ned I ool = F------1 | | | | | 34: 29: 26R: Is the
e rm Its n 1 . /35R' g; L i L : o ! construction
: - i 1 design- liant? i .
] l Asks for :r:(I,Ifisanon I : : | : : j esign-complian L input 18:
ot Y A M 0y
1 ’f:w[fs':::,‘ I Export the useful part of the s | : | I3 33:
i . |
EuroSDR oo IR ool EE
I 1
I ! : | | | | | ' f—\/ ) J) Building permission issuing
I D) Application reviewed 1 6: 1R: = N ’h_AI\_A\ N Loop 4 1 N (M) Ref it or 31
(formal requirements) == i"'“( == application . . I " | | - [ changes throughout ...
I eq 34:33R: [ ' | | | | | | |
| e 1 ;’ff:_vl'i‘; 40: 39R - TN ! P
IFC H Validation of the geometry . . iy A\ eh g A NO (1) Technical consultation and
u del I 7: submit N[ 23:22R ‘ J < 3 | v | v 21: 7R Asks YES starting clearence
I mode applicati | " r | | | \ | \ 24:7R:Buildin 9
valid? I pplication \ ‘ b | | | | for content .
I 8: [IPCOERS, W pR—— e H | Wlﬂ--mm--EER-Dd-‘“wm---------.'
on ¢ | . : : Did it
I Validation of the semantics Ap::\'ﬂdmn \ Sy A - ":" . | IZZS. pass the checks? I
formMl ! )
I (fori I ] a9 | I
| Yes Vvalidation of the 1 Application BIM (IFC) : |
1 13: georeferencing submission Ippmhn-r | T 1
I I y reviewed(content I
1 ! L___‘!_‘,_,i_ngu_t__ _________ ] : h i —I—r‘——) et 1
I input Input ' .
I 45: e v T ~ I ' Dimen g I
I E) Conversion to CityGML ';_| - J=====zz=zz===zzz====% 4 requirements I
I I FC V I ld tl n R ' provisional updated 3D city model input 16: I I
ctigty L~ (Y | T T T T T T T T T T T T T T T
1 a I a IO ] Conversion to CityGML LoD 3/4 | 1 ) .
I by .‘ | I Fire safety requirements __tooland data i
— 46: 45R: 14: 13R: | R e I
tools ! Generalisation to the output from output | I steps and
< . N
|__tool __ lower LoDs final version from : I Health requirements {:ur;ceczﬁ;;;n I
of IFC application | I and requires I
adi | -ready | specific data
Adding eventual model I Environmental requirements format, I
additional information | 15: Application review (content) contents and I
! 1 requirements
L " | to be I
! I \ J specified,
| I together with I
input I specific tools. I
!
M " Integration of the | I
existing 3D city model | | o N | - I
witni D e B, '
su| i
- J \( (F) Public consultation with bypcp;:BIM I @ T‘h:“ss':? and I
optional neighbours and other interested ... data P " I
Muni p liti ¥ ' Regulati heck
No V Yes _l_-_-_-_-_-_-------------------l
Powered By Visual Par m Community Edition €

Was the consultation favorable?
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3D city

models vs Regulations most effectively checked through GeoBIM
an

GeoBIM
Zoning and dimensions: max height, volume, densification, distances
(overhanging objects, balconies), pipe heights (restaurants).
Parking availability and plans connected to the new buildings ‘P.\ E
ﬁ h m Function and zoning plan
I
Interoperabilit _\‘,_ \’
y technical Impact of the building in environment and of environment on the &, ‘/
ilsésgsg building: shadows analysis, noise analysis, air quality, energy. !
EuroSDR ® ﬁ
GeoBIM Accessibility of the buildings in higher detail: disabled
PENCAMArK 5 -cessibility and usability, and escape routes planning.

Conclusions
Structural safety in specific cases (e.g. Amsterdam cellars)



4 ] [ [ ] [ [ L)
Toweens,  EUrOSDR GeoBIM use case ‘Building permission issuing

3D city

glmielsdvs Regulations most effectively checked through GeoBIM:
an

el Interpretation issue is being tackled with the help by the nice, enthusiastic
people in the Municipalities

4.2 Building rules

Francesca Noardo

-4 Why only centrum 2?
421 General -~ = . L B : v oy

The land intended for '‘Centrum - 2' may only be built for the functions mentioned there| Francesca Noardo
Otherwise, what is the limit?

4.2.2 Co-destination

In so far as the grounds are also intended for 'Value - Archeology 2', 'Value - Cultural History', the Francesca Noardo
relevant provisions in the aforementioned destination also apply to the building. . Aligned
4.2.3 Building standards -~ | Francesca Noardo
Construction volume up to 200 meters high is permitted within the destination, subject to the following .~ .~ The basis?
conditions} Francesca Noardo
a. as a basis, a building mass of at least 4 meters and at most 9 meters high must be realized .-~ .-~ | \ryimumo
BEEENEOEEE e ey $Z80000 s
Interoperabilit b. an additional building volume may be added above the abovementioned building height of 9 _ ..--"" | Francesca Noardo
. meters, P2 m*per m* of building plot surface area, with a maximum of 55,000 m® per building _ 1 building = 1 plot?
Yy technical plot, oh the understanding that land once considered in the granting of an environmental " "----... |
R . permit, which has been or can be carried out, is not taken into consideration when assessing Francesca Noardo
ISSUEsS: subsequent construction plans;| If lanq NOT considered in the granting of an environmental
ISPRS- c. along the Wiinhaven, north and south side and the Glashayen. the above under b. the permit BEFOREHAND?
aforementioned extra building volume must first be realized in a strip jn_the front facade Jine = . """~~~ Francesca Noardo
EUFOSDR with a helgh‘t of 20 to 25 meters, |o_r in agcordance with the building helghF existing at the_ time Extra with respect to the ones cited before (in b)? O this s
GeoBIM of presentation of the deS|gr.1| for this zoning plan; - along the other streets it may be mentioned the additional building volume above the basis (the b)?
under b. said additional building volume is realized in a strip in the front fagcade line with a .
benchmark maximum height of 20 meters, or in accordance with the building height existing at the time of Francesca Noardo
pio=eniationof the design focthis zoningplan:... = . = & = = o | Aligned?
d. after [deduction of the volume to be realized in accordance with the provisions of ¢ in this <
Conclusions paragraph, the remaining extra building volume in towers can be realized on the understanding ﬂrtzncescalNoargo
that: \\ €y are lower!
- the fowers [15 meters behind the building lines of the Wiinhaven, south side and 10 -._ .
meters behind the building lines of the Wijnhaven north side are placed, Francesca Noardo

_________________________________________________ X . i ?
- the maximum permitted surface area per floor pf the towers amounts to 50% of the - Retishonnon Retsibitng

[ PR { DO T JURUY [ RS 7 S Sy Y < ¥ YT SN R RN SR R S R | IR i | N2 ~d
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Conclusions

EuroSDR GeoBIM use case ‘Building permission issuing’ At B

What part of the 3D city model (CityGML) is useful?

Selection of the needed classes

In a useful Level of Detail

Eventually with ADEs

- Conversion to a proper format, if needed

What part of the BIM is useful?

Selection of the needed classes

In the useful Level Of Development

Export to a proper IFC Model View Definition
- Conversion to a proper format, if needed

v (N P
3 ToS. &

2

== Se X

- v

LIy 1 1 -ATrE—"—

. ..'E_E_El“-ﬂ.' - v.
e

Depends on the

regulation to be
checked

Clear metadata
are needed!
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JEE%EO‘?AE Conclusion 2: Towards automatic building permission dd i

* Not straightforward process (data issue, regulation issue, technical issue...)

GeoBIM » Specific development are needed in a complex workflow;
for the

building
permits:
EuroSDR
GeoBIM

» Consensus by Municipalities on the proposed workflow

project
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Conclusions

The ISPRS-EuroSDR GeoBIM benchmark TEN é

information from

imagery

1. What is the support for
IFC within BIM (and

G other) software?
(S,) 2. What options for geo-
QV referencing BIM data

are available?

3. What is the support for
CityGML within GIS (and
other) tools?

4. What options for

conversion
(IFC—CityGML) are

Investigation of the available technical solutions to support the s
< °pen standards IFC (by buildingSMART) and CityGML (by OGC). * EuroSDR

[}
& & f‘-':w!x;: |

o &.sﬁ Al

x X S

S —
>

@\
)
' 7

georeferencing

£3

i j\ ff i ‘;‘f
External voluntary
participants can

perform one or more
tasks with the tools they
are familiar with, and
deliver their results in
the provided on-line
results template.

semantics

Sw functionalities
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Conclusions 3: Initial GeoBIM benchmark outcomes

Large interest has been awarded!

GeoBIM benchmark

Submitted test results

background - tasks - data software participants faq

Intermediate results as expected: ™

Interoperab

ility

. Important dates and next 12
. . steps
15 Participants . .
- Problems with multi-LoDs. 1
el The following people are the registered participants to the GeoBIM benchmark, * Complete materials ro e S WI m u I o s -
Thank you! available 8
. . ® Start of declaration of -
IS S * Loss of semantics
X Name Affiliation Country participants
+ EuroSDR Dogus Gller Instambul Technical Turkey Sth/8th July 2019 . - 4
University W d t
"+ G e - Weird geometries...
meeting wi
J{UDelft ) 3 o . participants and 2
3Dgeoinfo Rudi Stouffs National University of Singapore proponents .
sor L Looking forward the complete o
Salman Khalili-Araghi  University of Toronto Canada lober 31,
SR I t I Task 1 Task 2 Task 3 Task 4
processing and res u s L] I
LU_N D benchmark answer En. submissions ®n.software
=7 UNIVERSITY . X submission
Diana Moraru Ordnance Survey United
Kingdom December 2019
Mohsen Kalantari University of Melbourne  Australia ® |SPRS-EuroSDR
BE ® q
N US Imke Lansky & Celine  Geomatics MScstudents  The GeoBIMwinter school

National University
of Singapore

Jansen

Amber Mulder &
Kostantinos
Mastorakis

Felix Dahle & Danny

TU Delft
B

Geomatics MSc students

Netherlands
B

The

Team
Francesca Noardo

Ken Arroyo Ohori .
n Marx TU Delft Netherlands antienStoter pS . . . u e .

te c h n I c a I Vasileios Alexandridis ~ Geomatics MScstudents  The Filip Biljecki . .

& Giulia Ceccarelli TU Delft Netherlands Claire Ellul I/p I t /q b l I I-

i i i Lars Harrie n ro e C S eo I
- Pantelis Kaniouras &  Geomatics MScstudents  The Thomas Krijnen
™ X N

Is s u es . Maria Moscholaki TU Delft Netherlands Giorgio Agugiaro be n Ch m a rk/

Christina Fratzeskou & Geomatics MScstudents  The Margarita Kokla

Chirag Garg & Wessel  TU Delft Netherlands

ISPRS-

deJong

Gabriella Wiersma &

Geomatics MSc students

The

lam a:

Karin Staring &Jordi  TU Delft Netherlands
E u ros D R van Liempt 73 out of 73 people answered this question (with multiple choice)
Liyao Zhang & Mutian ~ Geomatics MScstudents  The
Deng TU Delft Netherlands
G e o B I M Yifang Zhao &Jinglan  Geomatics MScstudents  The
Li TU Delft Netherland:
! © emenands - 60.3% researcher 44 responses
MariaPla ICGC, Head Databases Spain
benchmark
i 39.7% student 29 responses
Nebras Salheb TU Delft (MSc Geomatics) The
Y Netherlands
i
21.9% professional 16 responses
Amer Jbeili Académie Libanaisedes  Lebanon
beaux-arts (student in
Architecture) 5.5% public administrator worker 4 responses
Nichersu Alexandru EIFER Germany 4
Vinicius Cruvinel Rego Brazil o
0% Other 0 responses

Registered’participants from 19 Countries


https://3d.bk.tudelft.nl/projects/geobim-benchmark/
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3D city

models vs :

BIM and No packed solutions yet, but:
GeoBIM

GeoBIM for ] ]

the building * Wide interest from both
permission: academy and stakeholders
EuroSDR points of view

GeoBIM

project « The GeoBIM topic has now
Interoperabilit clear specific issues to be
y technical addressed

issyges: ) msazszsszzzzEE | NC g Y G
ISPRS- :

EuroSDR Contlnuous: exchange and
GeoBIM collaboration between
benchmark researchers, stakeholders,

software implementers and
standardization institutions is
essential to overcome those
issues

| —

Image by ranier from Pixabay


https://pixabay.com/users/rawpixel-4283981/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=3385068
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=3385068

3
TUDelft
3Dgeoinfo

3D city
models vs
BIM and
GeoBIM

GeoBIM for
the building
permission:
EuroSDR
GeoBIM
project

Interoperabilit
y technical
issues:
ISPRS-
EuroSDR
GeoBIM
benchmark

EuroSDR-AMS GeoBIM benchmark workshop

December 2nd/3rd 2019

At the Amsterdam Institute for Advanced Metropolitan
Solutions, in Amsterdam,

Insight into GeoBIM benchmark results
Related topics:

3D city models,

*Building Information Models,

-open standards (CityGML, CityJSON, IFC, and
more),

*GeoBIM use cases (automatic building
permission issuing, asset management, energy
simulations).

L e Q)
https://3d.bk.tudelft.nl/projects/geobim-benchmark/events.htmi

GeoBIM benchmark EE X
workshop 2019 EuroSDR

2" - 34 December 2019

at the Amsterdam institute for Advanced

MetropolitavnVSolutions (AMS), A Mgs

Kattenburgerstraat 5, Building 027W, 1018 JA Amsterdam,
12-minutes walking from Amsterdam Central

= December 2" h.9.30-17.30

Welcome and Introduction on GeoBIM

3D City models
[What are 3D city models? How are they powerful to support use cases?
How are they modelled? What standards make them interoperable
| (CityGML, CityJSON...)?]

Building Information Models (BIM)
[What are Building Information Models? How do they support the
design and management of a construction? How are they modelled?
What standards make them interoperable (IFC...)?]

GeoBIM benchmark results
The support for CityGML & The support for IFC within software
Workshop - replicating the benchmark results for software support of
CityGML and IFC

The world is not all CityGML and IFC: other Geo/BIM standards
December 3 h.9.00-16.00
The EuroSDR GeoBIM project

GeoBIM use cases
¢ GeoBIM for Building permission issuing
¢ GeoBIM for asset management
* GeoBIM for microclimate simulations

GeoBIM benchmark results
Georeferencing IFC & Conversions IFC-CityGML and CityGML-IFC
Workshop - replicating the benchmark results for Georeferencing IFC
nversions IFC-CityGML and CityGML-IFC

...
_______

/projects/geobim-ben ’:
chmark/events.html
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https://www.ams-institute.org/
https://3d.bk.tudelft.nl/projects/geobim-benchmark/events.html
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AMU m

o/ A International Journal fK\
isprs ernational Journal o MD\Py

Geo-Information

applied sciences

an Open Access Journal

Special Issue

Integration of BIM and GIS for Built

BIM and HBIM: Standardisation and . . L.
Environment Applications

interoperability
Special Issue Editors:

Guest Editors

Prof. Dr. Antonia Spano’, Dr. Francesca Noardo, Dr. Margarita Kokla Prof. Dr. Lars Harrie: Lund University, Sweden

Dr. Francesca Noardo: Delft University of Technology, the Nethlands

Deadline Dr. Claire Ellul: University College London, UK

31 December 2019
(Submission Deadline: 29 February 2020)

https://www.mdpi.com/journal/ijgi/special_issues/BIM_GIS_built

GeoBIM benchmark

GeoBIM benchmark 2019
&  Workshop 2/3 December

" E_! 2019, Amsterdam

ot [a]



https://3d.bk.tudelft.nl/projects/geobim-benchmark/
https://3d.bk.tudelft.nl/projects/geobim-benchmark/events.html
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Amsterdam

Thank you for your attention,

Enjoy the conference!

Francesca Noardo
f.noardo@tudelft.nl
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Open special
issues:

Integration of BIM
and GIS for Built
Environmental
Applications

International Journal
of Geo-Information

Deadline: 29/02/2020

BIM and HBIM.
Standardisation and
interoperability

Journal of Applied
Science

Deadline: 31/12/2019



