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Inspiration 1 - Oxford 2014

Oxford Flood
Network
(oxfloodnet.co.uk)
Ben Ward and
Andrew Lindsay

Citizen -built
flood detection
network
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Press release

£10m Internet of Things competition
for UK cities launched

Cities and businesses can bid for a £10m government fund to
revolutionise the way the Internet of Things benefits citizens.

Published 13 July 20132
From: Department for Digital, Culture, Media & Sport, Innovate UK, and Ed Vaizey
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The Internet of Things

What is all the fuss about?



The Internet of Things

0 T hnetwork of physical devices , embedded with
software, sensors, actuators, and connectivity which
enables these objects to connect and exchange data

Each thing is uniquely identifiable  through its embedded

computing system and is ableto  operate within the Internet
iInfrastructure .

Source : Wikipedia - https://en.wikipedia.org/wiki/Internet_of things
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Smart
home

(heart rate, blood viicropnone pa
pressure, temperature,...) Presence sensor

Wireless AP

Microphone

'resence sensor

e
Wireless AP

Home automation
control

Environmental
sensors (termperature,
light, humidity,...)

;b o i

Temperature § % - 5 Medlcatlon ‘
sensor > ‘ 5 e control |
‘ ,~ | »

PIR sensor

~

CO, sensor

Open/dose blinds

Microphone

Corporal sensor
(heart rate, blood
pressure, temperature,

Location sensor
(GPS receiver)

Sensor to
control food

Home automation
control '

Smartphone
with AAL App.




Why bother?

A Better decision making
V Realtime information and predictive analytics
V Provide new information (bus temperature)
A Service quality
V ldentify and repair faults before they occur
V 24x7 reliable monitoring
A Save money
V Reduce/avoid cost of manual inspections
V Reduce running costs (smart bins, energy bill)



Network Rail / InnovateUK

0 Re ac hi n gclass predicttve maintenance
strategies could delilver the

O 0
8 25l reduZ’[(i)o/:l+
reduction in

. In number of
maintenance costs . )
service failures

35-45% (‘\ i 20%:+
reduction - increase
in downtime - in workforce
following failure productivity

InnovateUK Accelerating Innovation in Rail §January 2018



loT Architecture

Network mgt
Data storage
Complex analytics
Integrations
Apps and
dashboards

Edge analytics
Pass data over
Gateways wireless and
internet
Local storage

Basic processing
OThi e Send/receive data
< Sensing/actuation

Copyright 2018 Coraledge Ltd. All rights reserved.



Question
What one thing do ALL IoT devices need?



A way to communicate



A way to communicate

€3 Bluetooth’




Network technology comparison

Data . .
. Typical battery life
RFID n/a
High Bluetooth Weeks
WiEi Wifi Days
(802.11x) 3G/4G Days
Medium LPWAN Years
Bluetooth
> Range

Short Medium Long



Key features of LPWAN ooty e ranse Do

Years Very low

A Long battery life & months and years

A Low cost of ownership

A Ease of deployment 8 devices and gateways

A Reaching hard to connect areas d farms, basements

Copyright 2018 Coraledge Ltd. All rights reserved.



Battery life Range Data

Bad uses Of I—PWAN Years 1-10km Very low

A Transmitting/receiving larger quantities of data
A Continuous transmission of data

A Truly mission critical / life or death use cases
A Truly instantaneous response

Copyright 2018 Coraledge Ltd. All rights reserved.



Good uses of LPWAN T

o To To Po Do Io o o

Very low

Avoid the cost of manual inspections

Preventative maintenance on equipment ..or people!
Security monitoring / alerts

Asset location tracking (e.g. street cleaning vehicles)
Regular measuring of conditions 9 air quality, moisture
Counting 0 people, vehicles, potholes, power usage
Alerts when thresholds are breached

Remote control 4 irrigation, heating, locks

Copyright 2018 Coraledge Ltd. All rights reserved.



Modulation
Frequency (EU)
Data rate

Max payload
sSize

Max messages

per day
UK operator

Coverage

LoRaWAN

Chirp spread

868 MHz

300 bps 6 50 kbps
51-242 bytes
depending on
power/SF

No max, subject to 1%
duty cycle

Anybody 0 us!
Several private
operators

Patchwork in the UK,
but you can put it
where you need it

Ultra narrowband
868 MHz

100 bps

12 bytes

140 uplink, 4 downlink

WND-UK

Growing coverage in
England and NI

LPWAN: main contenders

NB-lol

OFDMA

800 MHz (licensed)
250 kbps

512 bytes (likely)

Depends on
subscription

Nobody yet in UK, but
Vodafone plan to start
deploying at the end
of this year

None yet in the UK
outside of test beds
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Manchester wins £10m prize to become
world leader in ‘smart city’ technology

Ordnance Survey is part of a public - private C8Msortium that is celebrating winning a
£10m competition for Manchester to be the UK’s Internet of Things (loT) Demonstrator,
awarded by the Department for Culture, Media and Sport.

04 December 2015

Ordnance Survey is part of a public - private consortium that is LATEST NEWS
celebrating winning a £10m competition for Manchester to be the UK’s

Internet of Things (loT) Demonstrator, awarded by the Department for

Culture, Media and Sport.

PUZZLE BOOK

The city will now become an arena for in-field innovation trials that demonstrate the
capability of the loT. The *CityVerve’ proposition aligns with M
commitment to deliver innovative solutions to local needs and priorities and focus on the

continued growth of the digital ecc
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LoRaWAN
Gateway

Traffic Mgt
System

xoh I
& Reading

Working better with you

Thingitude

Copyright 2018 Coraled . All rights reserved.



Traffic flow data

<+ Scoot v -
— status = Sum of scootln — Sum of scootQOut
foom From | May 13, 2017 | To | May 16, 2017
400
200
L ——
14. May 12:00 1 8:00 15. May 12:00

18:00 16. May 12:00

Copyright 2018 Coraledge Ltd. All rights reserved.



Re3DING 4, 2016 5 GREENPARK
< - 2N S . ” : -~ g Copyright 2018 Coraledge Ltd. All rights reserveq Thingitude
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16 artists and geeks exploring

the possibilities of creating new
TEat=a g WiaT=a gl JIt USiNng data about Reading
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Copyright 2018 Coraledge Ltd. All rights reserved.



el il




Monitoring the
effectiveness of
the bus heating
system.
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&5 Reading

Thingitude
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Amsterdam 2015
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WedOre on a

éeto build a gl obal open
Internet of Things data network



The Things Network o worldwide Feb 2019

A 130+ countries
A 6,400 gateways
A 62.000 contributors

THE THINGS

NETWORK




In the UK Feb 2018

A 46 communities
A192 gateways 81 et s ma k
A 480 contributors




In the UK Feb 2019

A 77 communities
A 510 gateways
A 750 contributors

eand GROWI NG!




&% Reading
Borough Council
Working better with you

e

3 years | oSiieses

£1./m LGF grant

for Smart Berkshire
A Reading

A Bracknell

A Wokingham

A West Berks




Coverage forecast for 80 gateways (draft)

Sorry, | am not able to share the map
- but feel free to contact me if you want to know more

THE THINGS

NETWORK
Copyright 2018 Coraledge Ltd. All rights reserved.



£900k INNOVATION
FUND FOR LOCAL
AUTHORITY

CHALLENGES



Example Local Authority use cases

independent Living A Early intervention ( eg UTI)
A Falls prevention
A Reducing home visits

A Reducing night monitoring

Well-being A Reducing social isolation
A Air quality monitoring/alerts
A Water quality alerts
A Legionella monitoring

Copyright 2018 Coraledge Ltd. All rights reserved.



