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The goal of (he br'oject is to.con ibut‘e@ smarter and more
efficient pl nﬂ7;;g, control, man_&qm’e,nt- and experience of the
city. This is&he by developing a digital twin, which'enables
medeling, an&l&{is and visualization of the city's physical

“environment and the i ation linked to it
With the digit ' vﬂn %odel, we can understand our
challenges, reatei:c"' Iser ;l)g;n problems and solutions, and
make the necessary ae:.c'is:i,dn required for us to be able to build a
sustainable and even better city
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Investments of about 10 miljon euro in research and development of city digital twin technology in West Sweden
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Key benefits
of a digital
twin in a
sustainable
city
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') ”The Al dilemma” of the Digital Twin
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4 5~ Al and Digital Twins for Urban planning and City management
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Understanding

Data gathering
Surveying
Crowd sourcing
Data analysis

Exploring

Scenarios
Modeling
Parametric
design

P

Consensus

Decision support
Visualization
Metaverse

Actions

Decisions
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Virtual
Gothenburg
can serve all
processes in the
city with relevant
Information and
act as a platform
for planning,
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" BlM-data capture

Analogue drawings,
plans and blue prints

Digital drawings, plans
and blue prints

BIM-models

ETL-processes

Intelligent
3D-models
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© 800 km? digital twin
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World
representation

Associlated data
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Digital Twin / CIM data model v 1

Vegetation module

Transportation module

<<Feature>>
_CityModel
. . . <<Feature>>
Digital Terrain module ~CityObject
&
| class: o~
function:
<<Feature>> usage:
ReliefComponent
Land Use module A
Lod: integerBetweenOand4
<<Feature>>
| | LandUse
<<Geometry>>
<<Feature>> <<Feature>> Jass: ) gml: MultiSurface
BreaklineRelief TINRelief classt
function:
‘l, \L B cn
<<Geometry>> <<Geometry>>

gml: MultiCurve

gml: TriangulatedSurface

Building

module

<<Feature>>
_AbstractBuilding

<<Feature>> |

core Address [~

class: BuildingClassType
function: BuildingFunctionType

usage: BuildingU.sageType <<Geometry>>
yearOfConstruction gml: MulitSurface
roofType
measuredHeight N
storeysAboveGround
storeyHeightsAboveGround
<<Feature>>
Wimdow
<<Feature>>
Opening
N7 <<Feature>>
Door
<<Feature>>
_BoundarySurface
<<Feature>> <<Feature>> <<Feature>>
RoofSurface FloorlSurface CeilingSurface
<<Feature>> <<Feature>> <<Feature>>
WallSurface GroundSurface ClosureSurface

City Furnithre module

<<Feature>>
_CityFurniture

class: CityFurnitureClass Type

function:
SBK v
<<Object>>
ImplicitGeometry
mimeType

libraryObject: xs:anyURI
transformation

<<Geometry>>
gml: _Geometry

<<Geometry>>
gml: _Point

Water module

<<Feature>>
_WaterObject

<<Feature>>
WaterBody

class:
function:
usage:

<<Feature>>
_TransportationObject

/

<<Feature>>
_TransportationComplex

_VegetationObject

class: function:

<<Feature>>
_SolitaryVegetationObject

<<Feature>>
_PlantCover

class: PlantClassType
species: SpeciesType
Function: PlantFunctionType
Height

trunkDiameter

class: PlantCoverClassType
function: PlantCoverFunctionType
averageHeight

crownDiameter

SBK

ry; ry>>
gml: _Point gml: _Point

<<Feature>>
_WaterBoundarySurface

IA

<<Feature>>
WaterSurface

waterLevel

function:
usage:
<<Feature>> <<Feature>>
TrafficArea AuxilliaryTrafficArea
function: function:
usage: surfaceMaterial
surfaceMaterial
K v %
<<Geometry>> <<Geometry>>
gml: MultiSurface gml: GeometricComplex
* Centerline
<<Feature>> <<Feature>>
Track Railway
<<Feature>> <<Feature>>
Road Square

Appearance module

<<Feature>>
_SurfaceData
Shininess
Transperancy...
<<Feature>> <<Feature>>
X3DMaterial _AbstractTexture
Shininess ImageURL
Transperancy...




Visualization o [T i
Climate adaptlon flow analysrﬂﬁ.
Pedestrian flow patterﬁs (Al enhan

Road / a%?ﬁam&ement
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Input
image

Input
prompt

. City of
Gothenburg

Image creation by Al / Neural Networks
Stable Diffusion + Control Net

“full-body, a young female, highlights in hair,
dancing outside a restaurant, brown eyes, wearing

jeans”

annotation
—
(canny edge
detector)

Littcanen
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Image Segmentation - Vectorization / Area classification

Orthophoto
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Land use / Land cover map
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Climate change

response and
adaption modeled k.
and visualized in a
digital twin
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* Metaverse — a new era, and the starting point of the future internet !

»
INTERNET ERA METAVERSE PERIOD CONVERGENCE PERIOD INTERVERSE ERA
: Heavy focuson the =«  + . A T A y
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Heavy focus on bridging to
the physical world (5G, loT,
etc)
PHYSICAL LIFE o
Heavy focus on standards, compatibility,
governance and connectedness between
metaverses and the physical world
i
; 3'!.4:-1 Internet as we have known it <2020 Within the next 3 - 5 years Within the next 3 - 8 years The future of internet
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G bg &cO - GOT EVE RSE Virtual_Gothenburg as a foundation for a versatile

and universal metaverse
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Initializing
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CITY OF GOTHENBURG

ERIC JEANSSON

GEO DATA STRATEGIST
PROJECT MANAGER VIRTUAL GOTHENBURG

eric.jeansson@sbk.goteborg.se
) COM/IN/ERICJEANSSON
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