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Introduction
More than half the world’s population already lives in towns and cities. As
a result, countries around the world face the challenge of how to meet
sustainability targets in the face of growing urbanisation. From transportation
and communications networks to social, economic and health ecosystems,
the building blocks of cities are under increasing strain from urbanisation and
climate change.

SmartCitiesWorld Insight Reports examine an emerging or
growing trend in smart cities, highlighting progress so far and
future potential, as well as spotlighting case studies from cities
around the world.
In this report, we explore the technologies that are defining
Industry 4.0, and by extension the technologies that are
transforming global cities.

www.smartcitiesworld.net
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That’s why city authorities are increasingly turning to smart technology to deal
with the challenges of today. IoT technology, such as cameras and air quality
sensors, are capable of capturing data for various purposes that enable city
infrastructure to run in a more efficient and eco-friendly way.
Using technologies such as AI and Blockchain, this data is helping to drive
the future of urbanisation – opening the door to a whole new generation of
Industry 4.0-based digital services to better manage and control city activities.
This digital transformation is wholly reliant on a reliable and robust network
infrastructure. 5G gives us the potential to connect smart city infrastructure
over private wireless networks, for seamless operation.
Not only does urban digitisation help cities to meet their sustainability goals,
it also enhances public safety, and improves quality of life for the
local population. What’s more, it enables new business and innovation models.
By providing the infrastructure for smart data collection, smart city platforms
give startups the opportunity to develop new solutions to real-life problems.
As well as benefitting citizens, these new business models can help innovative
cities to generate a new socio-economic climate in a way that is eco-friendly
and sustainable.
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Infrastructure
In order to power the smart cities of the future, sites for deploying IoT sensors
and communication infrastructures are absolutely essential, and that’s where
smart street furniture can help. Ranging from public transport shelters and
light poles to traffic lights and even rubbish bins, smart street furniture can
host a citywide network of sensors that bring a number of benefits to urban
environments. A number of forward-thinking cities are already trialling such
technology.
LuxTurrim5G: Espoo, Finland
One city that is already exploring the benefits of energy-efficient smart pole
technology is Espoo in Finland. A major hub for large tech organisations as
well as start-ups, Espoo is home to the publicly funded LuxTurrim5G research
project. Driven by Nokia, which is headquartered in Espoo, the project aims to
showcase today’s cities’ future capabilities, driven by a 5G network deployed
using street lighting poles. The idea is that this smart 5G infrastructure will act
as a digital backbone to spark innovation by supporting new digital services
and business opportunities.
“The LuxTurrim5G pilot is a marvellous example of the ways Nokia and Espoo
are building a smart city of the future and its requisite infrastructure in
collaboration,” said Tuula Antola Director for Economic Development City of
Espoo. “Smart light pole networks will provide lucrative business opportunities
for companies both large and small”.
Over the past two years, Nokia and its ecosystem partners have been testing
and running the technology on its campus in Espoo where the 5G-powered
smart street lighting pole network collects a huge amount of data from
integrated sensors. Smart poles have also been installed in the local area,
outside of the campus. Data from the poles is then delivered to a local
Blockchain-based data platform known as Nokia Data Marketplace for
processing and analysis.
This analysis helps to give a digital real-time snapshot of the city, helping
authorities to make more efficient decisions on further investments based
on socio-economic impacts. The project aims to publish large datasets in
the Nokia Data Marketplace available to the local ecosystem.This enables
them, based on GDPR-regulated data access rights, to use the unique data to
develop new services that can help to support sustainable growth for the city
and help enrich the lives of its citizens. This kind of shared data network and
connectivity can substantially reduce the deployment and operating costs of
mobile operators and digital service providers.
The possible applications of this 5G-powered ecosystem are wide-ranging,
from sensors that collect data on air quality to traffic collision alert systems
and even smart city lighting that could guide a lost child home.
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“LuxTurrim5G is an intensive joint development activity bringing together
key experts from our high-tech companies and top-notch research groups
working together with cities and public authorities,” said Markku Heino,
Spinverse, LuxTurrim5G, Ecosystem Coordinator. “Together we are combining
5G, sensors and data with urban planning, taking new business models and
operating models and building the digital services needed in a real smart city”.
The LuxTurrim5G project has already set the standard for smart cities, winning
the 5G Innovations Award from the Finnish Traffic and Communication
Agency. What’s more, the results of the project are followed closed by
organisations interested in sustainable development, including the United
Nations (UN). The LuxTurrim5G digital backbone and the new services its
supports are vital in helping Espoo to reach its sustainable development goals
and act as a model city for the UN.
The collaborative efforts of the 26 members of the LuxTurrim5G ecosystem
are a vital part of its success. “One company alone has only one piece of the
puzzle,” said Jacques Vermeulen, Director, Future Cities, Nokia. “We are all
working on collaborating together in order to solve the complete puzzle as
best as we can today.”
TRES: Leuven, Belgium
Another major pilot project is taking place in the Belgian city of Leuven, which
was named as 2020’s European Capital of Innovation. The project, know as
TRES, aims to create a sustainable city that is comfortable to live in for its
citizens. “TRES facilitates the transition to sustainable cities by means of a
digital public light pole,” explained Jan Callewaert, CEO, TRES.
Nokia is working with TRES and its partners to transform digital lights poles
into intelligent urban infrastructure that will use IoT technology to improve
quality of life, enhance safety and support business development. The
project is paving the way for citywide 5G connectivity that will enable the
development of new applications and enable city services to respond to
situations more dynamically.

“

The LuxTurrim5G project has
already set the standard
for smart cities, winning
the 5G Innovations Award
from the Finnish Traffic and
Communication Agency.

”
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New Mobility & Associated Infrastructure

For example, the infrastructure could be used to dispatch support drones
to help fire and police crews. These would send real-time aerial images of
emergency situations to personnel on the ground to inform and potentially
speed up their response. A citywide 5G infrastructure could also support
the use of smart walkie talkies, enabling the transmission and processing of
images, video and other data.

To achieve the goal of decarbonising inner cities, next-generation mobility
infrastructure is essential. In particular, smart public transport involving IoT
sensors and autonomous vehicles dispatched according to real-time demand
could be truly revolutionary. Nokia is already supporting a number of projects
that aim to aid the transition to a new era of urban mobility.

A smart pole-based network of IoT sensors would help to support a greener
city, by measuring air quality or limiting energy usage by only providing light
when people pass by. Smart poles could also support crowd management
using integrated cameras measuring real-time visitor flows. They could also
help to manage smart parking spaces, and enable cars to park outside of the
inner city so that citizens can travel the last part of their journey in eco-friendly
autonomous robot-taxis.

Paris2Connect: Paris, France
Initiated in 2018, the Paris2Connect project is aimed at creating a more
resilient and sustainable city at the service of the community. Led by American
Tower Company (ATC), a consortium of companies, including Nokia, work
in close collaboration with the City of Paris. The aim is to demonstrate
how a shared urban digital infrastructure can meet the growing needs of
the smart city, connectivity and autonomous mobility, in an inclusive and
environmentally friendly way.

Data gathered by the smart pole network feeds into the Nokia Data
Marketplace, again demonstrating the ‘city-as-platform’ approach. Going
forward, 5G will be essential in underpinning this next-generation smart city
infrastructure and its related platforms.
“TRES is unique because they combine electromobility with 5G networks,”
explains Nokia’s Jacques Vermeulen. The TRES network of smart light poles
can also integrate charging points for electric vehicles, supporting the
transition to widespread e-mobility.

Paris2Connect launched its smart street furniture infrastructure in the first half
of 2021 and the project recently unveiled six key use cases along with a call for
new innovations. The new use cases include the use of data for autonomous
transport services, highlighting the role that connected vehicles will play in
the green transition of major cities. The project illustrates how data collection
for the supervision of autonomous mobility services can be used to detect
everything from obstacles and traffic jams to crowds and special vehicles.

A number of smart light poles have been installed in Leuven, including
twenty demo poles which were installed at Arenberg Science Park as an early
pilot case for the wider ecosystem. Eventually, TRES hopes to develop new
partnerships with local businesses before scaling up and putting the light
poles in wider production in future.

“

Going forward, 5G will be essential
in underpinning this next-generation
smart city infrastructure.
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Autonomous vehicles will rely heavily on strong network connectivity to enable
mobile edge computing. Vermeulen explains: “For a real-time response,
algorithms needs to run very close by the source of the data, rather than going
via distant data centres. Local processing is essential for the data that will drive
urban autonomous vehicles”.

”

Another use case showcased by the Paris2Connect project is that of
autonomous urban logistics. The TwinswHell parcel delivery droid from Soben
demonstrates the reliability of autonomous delivery, with an operator able
to intervene remotely if necessary using the 4G, and later 5G, network. The
autonomous driving mode relies on pre-built maps along with pre-established
virtual routes. The trial includes hazard simulations to demonstrate how the
droid can be safely controlled by the operator if needed.
Paris2Connect also highlights the importance of current and future traffic
management operations. The latest demo shows how upgraded traffic light
junctions can receive messages from priority vehicles and integrates these
into the traffic light priority plan. The idea is to better manage traffic flows by
prioritising emergency vehicles. This will be particularly important in the near
future with Paris set to host the 2024 Summer Olympics.
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What’s more, several observatory technologies are also being piloted. Videobased mobility observatory ParkingMap uses sensors installed on Quai de la
gare to perform real-time analysis of traffic flows on the busy boulevard. The
aim is to get a better understanding of road use and possible malfunctions or
alerts caused by congestion.

The WAVE project marks the first time that an autonomous shuttle and its
smart infrastructure will be integrated into an existing transit service route.
The shuttle has already undergone road testing after which it will be opened
up for public riders.

Another technology, Securaxis focuses on traffic noise and its environmental
impact. Two sensors installed in each direction on Quai d’Austerlitz make it
possible to detect specific sounds, such as electric vehicles, provide acoustic
analysis and issue alerts when sound thresholds are exceeded. Paris2Connect
is also testing Free, wave observatory technology that uses eight sensors to
monitor the population’s exposure to electromagnetic fields. The sensors are
disputed throughout the city’s 12th and 13th districts, performing up to 20 daily
measurements.

“It’s important to show that those kinds of solutions are not only for
Greenfield situations but can be integrated into existing infrastructure,”
said Vermeulen. “It’s also important to provide citizens with the density
of public transport that will allow them to move across the city as if they
were in their own car. If you’re not able to provide this, they will not or will
only marginally buy into the concept”.
The pilot scheme is a perfect example of how existing infrastructure
can be enhanced to support next-generation transport services and
on-demand mobility, boosting safety and reliability in an
environmentally-friendly way.

Whitby Autonomous Vehicle Electric: Ontario, Canada
Also demonstrating the shift to next-generation mobility is the
Whitby Autonomous Vehicle Electric (WAVE) pilot scheme in Whitby, Ontario.
This self-driving shuttle travels along the waterfront in Whitby and is North
America’s longest autonomous shuttle deployment to date. The project is
supported by the Government of Ontario along with local authorities and a
number of partners including SmartCone Technologies, AutoGuardian By
SmartCone and Nokia Canada.

“We are proud to play our part in enabling the launch of the WAVE,”
said Shawn Sparling, VP Enterprise and Public Sector, Nokia Canada.
“Secure, reliable and high-bandwidth private wireless connectivity
has an important role to play in the roll-out of autonomous vehicle
systems, where safety and dependability are top priorities.”

The emission-free electric vehicle travels along a six-kilometre route
through the residential, recreational and industrial areas of the Port Whitby
neighbourhood. It is supported by more than 50 pieces of smart infrastructure
which are designed to boost road safety for all road users. This includes the
elimination of blind spots and the use of real-time audio and visual to alert
other road users to the shuttle’s presence. The autonomous shuttle travels at a
top speed of 20km per hour with a safety attendant on board who can control
the vehicle manually if required.
“Transportation advancements, like autonomous vehicles, have the potential
to transform the way people live, work and move across the province,” said
The Honourable Caroline Mulroney, Minister of Transportation, Government
of Ontario. “The introduction of this innovative new autonomous shuttle pilot
will help connect people in Whitby to GO services, creating a more connected,
efficient transit system for the region.”

“

Transportation advancements,
like autonomous vehicles, have the
potential to transform the way
people live, work and move.
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Conclusion
These case studies offer just a glimpse of what is possible for cities powered
by smart infrastructure. The LuxTurrim5G project in Espoo, Finland perfectly
showcases the opportunities offered by energy-efficient smart pole
technology. Not only can these be used to deploy a 5G network that will
provide the digital backbone for new services and business opportunities,
they also host IoT sensors that can gather all sorts of useful data. Shared data
networks can then help local businesses to develop new services based on
accurate information.
The TRES project in Leuven, Belgium also demonstrates the possibilities
offered by smart lights poles in offering a citywide 5G network. Not only
can these support new applications from emergency response support to
air quality monitoring, but they can also be combined with electric vehicle
charging points to support the shift to e-mobility.
The Paris2Connect initiative demonstrates a wide range of potential uses cases
based on shared urban digital infrastructure, along with the importance of
combining 5G with mobile edge computing for real-time data processing.
And in Whitby, Ontario, the WAVE autonomous shuttle is demonstrating
how emission-free public transport uses smart street infrastructure to
improve safety in a real-world setting. It also highlights the importance of
demonstrating how new smart city initiatives can be integrated into existing
infrastructure.
In conclusion, it’s clear that there are lots of technologies and components
available to aid the digital transformation cities into a smart future. What’s
also clear is that these initiatives can only be effective when we work together.
Collaboration between local city authorities, technology suppliers and local
businesses is absolutely vital to the future of greener, smarter, safer cities.

To found out more about how Nokia can help to
support the transformation of the smart cities of the
future, go to:
https://www.nokia.com/networks/industries/smart-city/
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