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Optimize digital twin models deployment
Min (Operational Footprint + Embodied Footprint)

UrbanTwin: An urban digital twin for climate action
Edge-to-cloud and multi-scale digital twin technologies for data 

gathering and application-driven optimization of resources
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Federated models
Water pollution source detection
 Sensor anomaly detection
Mobility forecasting
 Predictive maintenance
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Urban Twin Model
Gather information from the urban 

environment to accurately monitor, model 
and plan the different urban infrastructures

Future City
Simulate alternative climate and 
energy scenarios for sustainable 

planning and decision making

Security & Privacy
Protect integrity of edge 
sensing and confidentiality 
of the raw data processed 
in the cloud

Next step
Scaling up IT 
infrastructures from 
EPFL demo site 
to Lausanne city

Computing node
 Ultra-low power edge 

computing platform (<10mW) 
long operation time

 Reduced communication 
bandwidth requirements 
efficient on-board data 
compression

Sensor node
Equipped with sensors to sample 
the real condition for indoors and 
outdoors monitoring

Energy 
harvesting

Developing digital technologies for sustainable and scalable operation of urban digital twins

Edge AI Processing

Cloud Twin Processing

Contacts: denisa.constantinescu@epfl.ch, david.atienza@epfl.chThe UrbanTwin project is financed by the ETH Board’s Joint Initiative program in the Strategic Area Energy, Climate and Sustainable Environment

Near Sensor Signal 
Processing
 Advanced feature 

extraction using 
multi-model sensing

Modular integration
 Seamless integration of 

external sensor and 
specialized extension boards

 Multi domain applications 
different sensor 
configurations and software 
configurability

Motivation
Urban areas are highly interrelated to the climate change. They are 
responsible for 75% of GHG emissions while their livability is significantly 
impacted by climate change. 

UrbanTwin Aims 
Develop and validate an integrated tool to support decision-makers in the 
achievement of environmental targets at the urban scale, such as the Swiss 
Energy Strategy 2050 and vision of climate-adaptive “sponge cities”.
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