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Automate actions in a space with custom functions that send events 
and /or notifications to endpoints based on incoming telemetry.

Virtually represent the physical world with a digital twin that 
models the relationships between people, places and devices. 

Leverage predefined and extensible Twin Object Models to build contextually-
aware solutions uniquely attuned to your industry domain. 

Securely replicate solutions across multiple tenants through 
built-in multi- and nested-tenancy.

AZURE DIGITAL TWINS

Build next generation IoT solutions with Azure Digital Twins



MODEL & INTERACT WITH THE REAL WORLD

THINGS INSIGHTS ACTIONS
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Azure City Digital Twin
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Public Safety & 
Security

Housing,
Buildings

Environment

Social

Economy

Municipal Command 
& Control Center
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Digital Twins powering 
the City of Things



▸ World-leading R&D in nano-
electronics & digital technology

▸ 4000+ international R&D top talents

▸ Unique € 2.5B leading-edge 
semiconductor fabs

▸ Delivering industry relevant 
technology solutions serving ICT,  
IOT, Healthcare and Energy markets 
serving 500+ companies

▸ € 600M revenues: 70% industry, 
20% regional gov’t, 10 % EU & 
regional programs

▸ Created 40 spin-off companies and
incubated 100+ start ups

▸ 8 sites worldwide

IMEC

Belgium
The Netherlands

Taiwan

JapanUSA China

India
USA

300 mm  R&D Pilot Line
Operated 24/7

Sub 10 nm CMOS

200 mm  R&D pilot Line
Operated 24/7

Sensor Technologies

HQ – LEUVEN BELGIUM

R&D HUB
BUSINESS OFFICE 
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Air quality 
imec approach

Any City/ Government

• Reference 
Stations

• Existing 
sensors (no 
vendor lock-in)

• Citizen 
Science 
Sensors

• Mobile 
Sensors

Any AQ Sensor Data Quality
• Calibration Algorithms
• Quality Label

IMEC Air Quality stack

Analytics
• Prediction
• Hotspot detection
• Historical Analytics and trend analysis

Accurate fine-grained real-time map

Needs
Reduce emission à Comply with the EU and WHO Levels
• Where is pollution coming from? 
• Which intervention to prioritize? 
• Where and when are the hotspots?
• How effective are my interventions?
• New cost-effective policies

INSIGHTS



imec AI hyperlocal 
interpolation program



Text layout with bulleted text



16



17



18







21 |   WWW.BENTLEY.COM    |    ©  2019 Bentley Systems, Incorporated

• IoT feeds
• Sensors
• Drones
• Cameras
• LiDAR
• Point clouds

Operations

• Asset tags
• Work orders
• Maintenance

records
• Inspection 

records

Information

3D/XR
Immersive
Visualization

AI/ML
Analytics
Visibility

An iTwin enables you to visualize the asset, track 
change, and perform analysis to better understand 
and optimize asset performance. 

iTwins are continuously updated with data from the physical asset. This data 
is used to understand and model the asset's performance.

• Specs
• Drawings
• Documents
• Models
• Analyses
• Geotech
• OEM specs

EngineeringWhat is a 
Digital Twin

4D
Timeline of
Change
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FEDERATED, OPEN
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DIGITAL CONTEXT
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ABOVE & BELOW GROUND



25 |   WWW.BENTLEY.COM    |    ©  2019 Bentley Systems, Incorporated

SEMANTIC MODEL
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OperateBuildDesign

Transportation Energy Water Buildings

ITOT

GIS CAD Standards

ET

SCADA Live
Feed

Video Sensors

OpenCities

Plan
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PLANNING & VISUALIZATION
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STAKEHOLDER ENGAGEMENT
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INFRASTRUCTURE RESILIENCE
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SIMULATION & MOBILITY
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SIMULATION & MOBILITY
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iModel.js
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Create and visualize digital 
twin at city-scale

• Planning and 
visualization

• Stakeholder engagement
• Infrastructure resilience

Model, analyze and simulate to improve 
performance & predict outcomes

Support smart city initiatives 
with digital city operations





MindSphere City Graph 
siemens.com/citiesIntern © Siemens AG 2019
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Market view IoT Platform for Cities

Extract of current discussion with city stakeholders

• Human-centric approach, smart city is not all about technology. The citizens are 

in the center of attention.

• Cities are broken down to communities, districts or campuses – but we see 

also a trend in integration of multiple smaller cities, communities. 

• Instant interoperability among devices and platforms as the IoT connects more 

diverse technologies to ever growing network fabrics. Single use cases had been 

realized already.

• Convergence of IT and OT solutions to IOT

• Multi-Platform approach, user driven, not „one-size fits all“, a lot Start-Ups

• Discussion on-premise versus cloud respectively hybrid solution

• Monetizing of data

• Potential of neuronal networks are discovered in city context

• Open systems request, no „vendor lock-in“

• Shortage on experts



How to turn data into value? 

Co-location

Customer

Domain know-how/vertical expertise

Digitally enhanced services Integrated digital solutions

Co-creationIoT integration competence

Data capabilities

IT and Software portfolio

City appsDigital offerings
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Demand for a domain-overarching 
city "operating system" is emerging

WaterBuildings & 
Campuses

Environ-
ment

Energy WasteSecurity Transport

Navigator
Climatix IC

EnergyIP
DEOP
eCar

City Air 
Management

Critical 
infrastructure 
security

Railigent
Advanced 
traffic 
management

Bin 
monitoring
Collection 
route 
optimization

Leak 
detection
Sewer 
monitoring
Smart 
irrigation

Cross-domain city solutions

"Operating system" for Cities (OS)

City IoT domains

Exchange of selected data

othersSiemens Domains

Integration of data 
from various domains 
(platform of platforms)

Dynamic visualization 
capabilities

Alerts and decision support

Control over interfaces for 
developers (APIs)

Requirements for city "OS"
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Networks
Software & hardware
Hyper scale
Gateways
& other
communication
Big data
Data security CERT
Tracking & analytics
Cloud
Machine Learning
Artificial intelligence

Co
m

po
ne

nt
s o

f I
T

Embedded computing
Machinery

SCADA, HMI,
PLC

Plant equipment
Monitoring &

control systems
Remote industrial

HW & software
Plant safety

Cyber Security
Operations

Processes
Supply chain

Logistics

Com
ponents of O

T

Source: Frost & Sullivan

IT OT

Benefits from the convergence

Connected factories
Inventory management

Analytics

Predictive maintenance
Visualization

Security
Hyper-scale 

Reliability
Plant safety & security

Quality control

Logistics & supply chain optimization
New business models

IOT

Collaboration with Microsoft
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Microsoft and Siemens
Joint offering for Cities and Smart Districts

MindSphere City Graph
Collaboration between Microsoft and Siemens to target the needs of cross vertical data integration and analysis within 
cities, communities, districts or campuses. An Open Urban Platform based on MindSphere hosted on Microsoft Azure
enabling a digital model of a city. It is planned to integrate legacy systems and optimizing smart city operations step-by-
step through IoT and advanced analytics.

IT OTIOT

Traditional IoT systems have a device centric view, 
connecting an IoT device is not enough. Graphs model a 
business view and have context. The data will be modeled in 
the City Graph, which will be based on the new Microsoft 
Azure IoT Digital Twin Definition Language (DTDL) - still to be 
released.



Collaboration is Key
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Problem – Missing Interoperability




