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Societal challenges



Virtual Gothenburg
A digital twin of the physical environment



The goal of the project is to contribute to a smarter and more 
efficient planning, control, management and experience of the 
city. This is done by developing a digital twin, which enables 
modeling, analysis and visualization of the city's physical 
environment and the information linked to it

With the digital twin as a model, we can understand our 
challenges, create consensus on problems and solutions, and 
make the necessary decisions required for us to be able to build a 
sustainable and even better city



Investments of about 10 miljon euro in research and development of city digital twin technology in West Sweden
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Climate
Towards a climate-neutral 
city where measures are
taken based on a broad 
understanding and 
consensus 

Resilence
A safer and more robust 
and resilient city adapted
for the future challenges

Urban planning
A smarter, sustainable
urban planning with a 
multidisciplinary
approach

Maintenence
A smarter, sustainable
and more efficient
management and 
maintenence of our built
environment

Tourism
A city you want to visit, 
create meetings, events 
and experiences in

Innovation
A deeper collaboration
with the business 
community that
creates the basis for 
innovation and 
sustainability

Learning
A city you can explore and 
learn about, from history,  
present day and future

Democracy
A more open, 
transparent and 
democratic city where
everyone is involved in 
the development

Branding
We strengthen the 
Gothenburg brand as 
an sustainable and 
innovative city at the 
forefront of technology

Key benefits
of a digital 
twin in a 
sustainable
city
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Visual (and/or functional) representation Connected information
(could also be a twin by itself)

Actual eventsActions (AI)



”The AI dilemma” of the Digital Twin
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AI and Digital Twins for Urban planning and City management 

Understanding Actions     DecisionsConsensus

?

Data gathering
Surveying

Crowd sourcing
Data analysis

Decision support
Visualization
Metaverse

AI
Exploring

Scenarios
Modeling

Parametric
design



Present
Maintenance

Real time
Observe / Control

Simulated
Planning

Time dimensions in a digital twin

Timeless
Experience



City development
Environment

Business and 
labour

Health and safety

Education

Democracy and 
engagement

Culture and 
leisure

SOCIALLY

SUSTAINABLE

ECOLOGICALLY

SUSTAINABLE

ECONOMICALLY

SUSTAINABLE
VIRTUAL

GOTHENBURG

Virtual

Gothenburg

can serve all 

processes in the 

city with relevant 

information and

act as a platform

for planning, 

monitoring, 

maintenance, 

experience,

and also, an

open testbed for 

innovation



Smart City / IoT

Planning Maintenance

Shared data

Open data

STEERINGDIALOGUE

MONITORING

ANALYSISSCENARIOS

CONSTRUCTION

BIM

City data

CIM Information model

CIP (City Information Platform)

Virtual Gothenburg
”Twin as a Service”

Supporting the life cycle of the 
built environment



BIM-data capture

AI

Analogue drawings, 
plans and blue prints

Intelligent
3D-models

Digital drawings, plans 
and blue prints

BIM-models

ETL-processes
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800 km2 digital twin









Associated data

World 
representation



CityFurniture

class

function

usage

_geometry

TransportationObject

class

function

usage

_geometry

Building

class

function

usage

_geometry

VegetationObject

SolitaryVegetationObject

class

function

species

height

trunkDiameter

crownDiameter

_geometry



”A common ownership, definition-

and information model describing

the physical built environment”

CIM – City Information Model
A ”BIM-model for the built environment”



Digital Twin / CIM data model v 1 
<<Feature>>
_CityModel

<<Feature>>
_AbstractBuilding

class: BuildingClassType
function: BuildingFunctionType
usage: BuildingUsageType
yearOfConstruction
roofType
measuredHeight
storeysAboveGround
storeyHeightsAboveGround

<<Feature>>
_CityFurniture

class: CityFurnitureClass Type
function:

<<Feature>>
_CityObject

class: 
function:
usage:

<<Feature>>
_TransportationComplex

function:
usage:

_VegetationObject

class: function:

<<Feature>>
_SolitaryVegetationObject

class: PlantClassType
species: SpeciesType
Function: PlantFunctionType
Height
trunkDiameter
crownDiameter

<<Feature>>
_PlantCover

class: PlantCoverClassType
function: PlantCoverFunctionType
averageHeight

<<Feature>>
ReliefComponent

Lod: integerBetween0and4

<<Feature>>
TINRelief

<<Feature>>
BreaklineRelief

<<Geometry>>
gml: TriangulatedSurface

<<Geometry>>
gml: MultiCurve

Digital Terrain module

<<Feature>>
_AbstractTexture

ImageURL

<<Feature>>
X3DMaterial

Shininess
Transperancy…

<<Feature>>
_SurfaceData

Shininess
Transperancy…

Appearance module

<<Feature>>
LandUse

class: 
function:
usage:

Vegetation module

<<Feature>>
WaterBody

class: 
function:
usage:

PONFSBK

<<Feature>>
_TransportationObject

<<Feature>>
TrafficArea

function:
usage:
surfaceMaterial

<<Feature>>
AuxilliaryTrafficArea

function:
surfaceMaterial

<<Feature>>
Track

<<Feature>>
Road

<<Feature>>
Railway

<<Feature>>
Square

<<Geometry>>
gml: MultiSurface

TK

Transportation module

<<Geometry>>
gml: GeometricComplex

TK

<<Geometry>>
gml: MultiSurface

Land Use module

<<Object>>
ImplicitGeometry

mimeType
libraryObject: xs:anyURI
transformation

City Furniture module

<<Geometry>>
gml: _Geometry

<<Geometry>>
gml: _Point 

SBK

SBK

<<Feature>>
_WaterObject

<<Feature>>
_WaterBoundarySurface

<<Feature>>
WaterSurface

waterLevel

<<Geometry>>
gml: MulitSurface

Water module

<<Feature>>
_BoundarySurface

<<Feature>>
RoofSurface

<<Feature>>
WallSurface

<<Feature>>
GroundSurface

<<Feature>>
FloorlSurface

<<Feature>>
CeilingSurface

<<Feature>>
ClosureSurface

<<Feature>>
Opening

<<Feature>>
Wimdow

<<Feature>>
Door

Building module

<<Feature>>
core Address

TK

<<Geometry>>
gml: _Point 

<<Geometry>>
gml: _Point 

* Centerline



AI in urban planning and management

▪ Multi Criteria Analysis – for a sustainable city
▪ Planning and design
▪ Visualization
▪ Climate adaption – flow analysis (AI enhanced)
▪ Pedestrian flow patterns (AI enhanced)
▪ Road / asset management
▪ Decision/Document tracking



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







Image Segmentation - Vectorization / Area classification

Orthophoto

Land use / Land cover map

Learning process Automated process





Climate change 
response and 

adaption modeled 
and visualized in a 

digital twin



Urban Planning
(Backaplan)



Urban planning, Centralenområdet



Digital Twin – Gothenburg Prototype / 400 years Anniversary event
Virtual model collaboration and system interoperability in Omniverse (Nvidia)





Metaverse – a new era, and the starting point of the future internet

INTERVERSE ERAMETAVERSE PERIOD

PHYSICAL LIFE

CONVERGENCE PERIOD

Internet as we have known it < 2020 Within the next 3 - 5 years

VIRTUAL LIFE

The future of internetWithin the next 3 - 8 years

Virtual and physical worlds 
amalgamate

Heavy focus on the 
establishment virtual worlds

Heavy focus on standards, compatibility, 
governance and connectedness between 

metaverses and the physical world

INTERNET ERA

Heavy focus on bridging to 
the physical world (5G, IoT, 

etc)

AI enhanced



Gbg&Co - GOTEVERSE Virtual Gothenburg as a foundation for a versatile 

and universal metaverse



FILM GOTEVERSE



”Fake City”



”Fake City”



”Fake City”



”The real city””
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