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Smart Citi es

There are no universally agreed defi niti ons about what 
exactly consitutes a smart city, but essenti ally Smart 
Citi es uti lise data collected by sensors connected to 
various IoT (Internet of Things) enabled devices. This data 
is then shared (oft en publicly) and uti lised to manage the 
citi es’ assets and resources in an effi  cient way.

What is a Smart City?
Smart citi es have come about in an era that has 
been dubbed by the World Economic Forum as the 
‘Fourth Industrial Revoluti on’. Connected machines 
communicate with one another, uti lising arti fi cial 
intelligence to automate and integrate the runnings of 
city life to improve the lives of citi zens and visitors alike

IoT interconnects computi ng devices, machinery (both 
mechanical and digital), objects, animals and people to 
each other via the internet. It may involve a pati ent’s 
pacemaker speaking to a medical department, a biochip 
transponder implanted into a farmyard animal, a car that 
interacts with other cars to avoid collisions or a waste bin 
that alerts the owner when it is full.

Big Data refers to extremely large sets of data which can 
be analysed and mined for correlati ons, patt erns and 
trends. The data that is produced by devices connected 
to the internet in a Smart City context can be used to 
make the daily lives of citi zens easier, and to create 
effi  ciencies in the city environment.

IoT is a hot topic amongst the tech community at the 
moment, and when IoT soluti ons turn citi es into massive 
data gathering operati ons, it will be 5G that is going to 
provide the backbone.

What enables a Smart City?

There are two main components at 

play in a Smart City: The Internet 

of Things (IoT) and ‘Big Data’
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Why do Smart Citi es matt er?
The world is becoming more urban. 68% of the world’s 
populati on is expected to be living in citi es by 2050. This 
equates to another 2.5 billion residents in the world’s 
citi es by that date. City planners are asking themselves 
how sustainable this accelerated 
growth is, and what can be done 
to facilitate a city’s smooth 
running in the face of 
it. With this amount 
of people living and 

equates to another 2.5 billion residents in the world’s 
citi es by that date. City planners are asking themselves 
how sustainable this accelerated 
growth is, and what can be done 

working within the confi nes of citi es, bold visions are 
needed if they are to sustain this growing populati on.

Since the industrial revoluti on, technology has led the 
way for growth, and it will be technology which will 

enable and empower citi zens 
and offi  cials to cope with the 

increasing demands on 
infrastructure whilst 
delivering an increased 
quality of life.

Potenti al Smart City Projects

Smart Traffi  c Management
One of the things that most citi es are grappling with is 
congesti on, and the problems associated with getti  ng 
people out of their cars.

The classic response to increasing traffi  c on 
our roads has been simply to build more 
lanes on those roads. Unfortunately, the 
new lanes soon get fi lled up by yet more 
cars. Technology can off er soluti ons to 
traffi  c congesti on problems, and Smart 
Citi es are set to benefi t hugely. 

The massive traffi  c problem in citi es leads people 
to ask where everyone is going. Very oft en, cars are 
driven bumper to bumper just looking for parking spaces. 
Drivers are literally driving around and around causing 

congesti on in search of somewhere to stop and park.

Smart Citi es can go some way to solving this problem by 
putti  ng sensors in parking spaces, and collecti ng data as 

to whether a parking space is occupied or not. 

A combinati on of sensor arrays feeding 
back to a central point can aggregate that 
data and do things with it. This data can 
be shared in the cloud publicly, and any 
number of apps can uti lise that data and let 

drivers know where the locati on of the free 
parking spaces.

Another integrated approach to traffi  c management 
might see smart traffi  c signals which can detect when 
emergency vehicles are approaching at speed, and could 
change automati cally to green to let them through.

5G networks in Smart Citi es, towns and villages will 
become the backbone of interconnected IoT devices and 
sensors, allowing them fast and reliable communicati on, 
and also allowing informed and automated decisions to 
be made.

5G is going to fundamentally change the way that mobile 
technology aff ects society, delivering new services in 

fi nance, transport and healthcare sectors.

For instance, the low latency and reliability of 5G 
will help to make vehicle telemati cs and driverless 
cars a reality in everyday life in the Smart City. The 
technologies for driverless cars are already there, but 
cars must be able to talk to one another, and to the 
road-side in real ti me. Fast reliable connecti vity is 
essenti al for them to operate safely and eff ecti vely.

Smart Citi es and 5G
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Connected Smart Street 

Lighti ng is oft en the fi rst 

step on the path to a wider 

renovati on of aging city 

infrastructure. 

Smart Waste Management
Currently, waste is created by the city’s people and 
businesses and is disposed of in waste bins very near 
to where it is created. Either the city’s waste disposal 
service or a private company removes the city’s rubbish 
at pre-determined ti mes, transfers it to temporary 
waste disposal centres from where it is sent on for fi nal 
disposal, and for recycling.

Problems with this approach include some 
bins overfl owing (creati ng unhygienic 
conditi ons) whilst some bins will be 
underuti lised and not ready for collecti on. 
The waste removal companies will 
generally collect the waste according to 
their ti metables, regardless of how much 
there is to collect.

A bett er soluti on is provided by implementi ng smart 
waste management systems. An ultrasonic sensor 

att ached to the waste bin can measure the distance 
between the sensor and the waste in the bin. 

The waste bin transmits its data to the cloud where it 
is processed. Armed with this data, waste management 
companies can opti mise their waste collecti on routes.

Recycling of used products could become simpler 
and cheaper by taking things a step further. 

Opti mised recycling collecti ons will minimise 
the need for a recycling sorti ng depot stop.

A smart system automati ng the 
management of a product’s lifecycle 
using informati on contained in RFID tags 

within the products themselves, will allow 
waste bins to scan materials and exchange 

informati on on ways to target the recycling process 
on a waste bin by waste bin, or item by item, basis.

There is a compelling case to be made not least because 
of the huge savings (up to 80%) to be gained from using 
LED lighti ng in combinati on with smart technology 
systems.

Renovati ng street lighti ng also allows a city to connect 
street lighti ng furniture to a centralised management 
system, allowing for future Smart City applicati ons to be 
developed. 

Los Angeles started a Smart Street Lighti ng project 
in 2015 with 100 smart poles which integrated LED 
lighti ng with 4G LTE wireless connecti vity, enabling the 
city to increase the broadband network without having 
to create more cell towers. Various monitors and sensors 
have been installed on the city’s street lights to monitor 
environmental issues such as street noise, traffi  c 
congesti on and polluti on. Los Angeles now connects 
110,000 street lights on its lighti ng management 
programme.

Smart 
Street 
Lighti ng

Smart 
Street 
Lighti ng
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Smart Water Management
With a warming climate and more than 1/3 of the world’s 
drinking water supply lost before it ever reaches 
consumers, smart water management has 
become a vital part of the Smart City. More 
so because by 2025, it is esti mated that 
1.8 billion people will live in areas with 
absolute water scarcity.

This scarce resource needs monitoring 
and managing with a holisti c approach. 
The sourcing, treatment and delivery of 
water can be monitored more eff ecti vely with 
internet enabled tools.

Water sensors in a Smart City will measure fl ow rates at 
diff erent points across the water network to detect and 
prevent leaks. As inferred above, water loss management 

will become increasingly important because of the 
strains put on water supplies by populati on 

growth, water waste and record droughts 
with associated depleted aquifers and 
reservoirs.

Sensors will also monitor water quality 
issues such as pH balance, chlorine content, 

algae and dissolved oxygen levels, as well as 
allowing the monitoring of consumpti on and 

forecasti ng of water use.

Smart Buildings
So far we’ve been looking at Smart Citi es and the 
interconnectedness of sensors and data gathering 
which enables them. Smart Buildings can be looked at 
as a microcosm of Smart Citi es. Structures within citi es 
which may monitor electricity, water and all elements 
of building performance can interact with the wider 
Smart City.

Buildings account for around 70% of all energy usage 
in large citi es, and for around 30% percent of global 

greenhouse gas emissions. Reducing 
energy consumpti on therefore is 

an important step forward not 
only fi nancially, but for the 
environment as well.

By learning about the 

Smart Buildings can be 
looked at as a microcosm of 
Smart Citi es.

occupants’ energy usage, and by taking weather 
conditi ons into account, smart buildings can make the 
automati c adjustments necessary to increase effi  ciency.

In a smart building, lighti ng, video surveillance, fi re 
protecti on, security and air conditi oning all work in 
tandem, but aren’t necessarily connected. The centralised 
control within a smart building of IoT connected devices 
and sensors will make for more effi  cient buildings. For 
instance, if a building detects that a certain offi  ce has low 
occupancy for a period of ti me, then it can adjust climate 
control and lighti ng effi  ciently.

Not only that, if a Smart City’s power grid is detected as 
running at close to maximum, then Smart Buildings can 
react by curtailing power consumpti on accordingly.

The fi nancial gain from Smart Buildings for developers 
and landlords is obvious. Buildings that are more effi  cient 
att ract a premium, whilst remaining att racti ve to tenants, 
leading to lower vacancy rates.

Whilst city planners are busy implementi ng Smart City 
projects, it may well be Smart Buildings which will act as 
the building blocks for the rise of smart communiti es and 
then smart citi es.
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Radio Design are RF fi lter specialists, enabling 

many of the world’s largest network operators 

to achieve maximum data throughput and 

capacity for their cell sites, whilst achieving 

signifi cant CAPEX and OPEX savings by using 

RD’s unique soluti ons.

If you would like to fi nd out more about Radio 

Design’s vast product portf olio, or enquire 

about the consultati ve service off ered, please 

contact Anthony Chadwick (Commercial 

Director) at: a.chadwick@radiodesign.eu  

Plans for Smart Citi es are being implemented around the world. Whilst 

technology is there to create smart devices and machinery needed for 

smart, interconnected citi es, the backbone on which the devices will talk 

to each other eff ecti vely is not yet implemented. 5G infrastructure with 

its higher spectral effi  ciency and low latency will allow much larger data 

volumes without loss of data quality. 

The Smart City projects enabled by 5G will lead to greater effi  ciency and 

security in tomorrow’s citi es.

Get in touch


