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As a fully integrated advisory service we will 

support any aspect of plans to expand in the UK 

 

▪ Dedicated, professional assistance on 

locating and expanding your business in the UK 

 

▪ We are a FREE & CONFIDENTIAL service to 

support your UK expansion and growth to be as 

efficient as possible, helping you with: 

 

– Links with centres of excellence (e.g. 

universities); 

– Information on tax, regulatory and business 

planning issues; 

– Information on financial incentives; 

– Information on staff recruitment, retention and 

training programmes; 

– Assistance with immigration issues 

Site and property search 

Visiting the UK 

Building key contacts 

Aftercare 

Maximising your global 
potential 

DIT – Introduction to our services 
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Industrial Digitalization  

UK Government Industrial Digitalization Review,  

November 2017 

 

Focussed on five Industrial Digitalization Technologies: 

• Artificial intelligence, machine learning and data analytics, 

• Additive manufacturing, 

• Robotics and automation, 

• Virtual reality and augmented reality, 

• The Industrial Internet of Things (IIoT) and connectivity (5G, 

LPWAN, etc.) 
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• Applications 

 Smart Cities, Industrial Digitalization, Automotive 

• IoT Security 

• Innovating in the UK 
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The Sensor Systems Stack 
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Building Scotland’s IoT network 
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MANAGE 

Product evolution demands 
connected sensing 

The value of sensor and 
imaging systems is in 
transforming raw data into 
meaningful information 

This enables  
businesses to: 

Applications/ 
Software 

Devices/ 
Hardware 

Analysis & 
Post Processing 

Data Repository 

Communications 
& Networking 

Sensor Element 

POWER CONTROL 
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IoT Network Technologies 

 

• LoRaWAN – new users, companies, private, public open, free access 

 

• Narrowband IoT – cellular mobile network operators 

 

• Telensa – mesh network for connected street lighting 

 

• Sigfox – new network operators, wireless mast owners, cities 

 



11  Presentation title - edit in the Master slide 

Low Power Wide Area Network (LPWAN) for IoT   

Low 

Cost 

Low 

Pow

er 

Devices & 

Infrastructure  

3-5 year 

battery life 

Approx. 3km 

in urban 

areas 

Long 

Ran

ge  

 

 

https://www.lora-alliance.org/
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Where does LPWAN fit? 

Data rate (Mbps) 0.01 100 

RFID 

NFC 

Bluetooth 

ZigBee 
WiFi 

GSM – LTE 

Cellular 

2G, 3G. 4G 

IoT 

LPWAN 

Satellite 

LAN 

WAN 

Licence-exempt ISM 

bands globally 

Sub 1GHz - exceptional 

RF characteristics 

Designed for small IoT 

data packets  

Simple network 

infrastructure 

 Low cost (capex/opex) 
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What LoRa does deliver : 

Transformative technology with positioning capability 

• Cost effective enabling of IoT connectivity to new types of devices  

• Infrastructure needed for development and scaling of new IoT offerings 

 

What LoRa does NOT deliver : 

Internet connectivity to the disconnected 

• MAXIMUM data rate is <1% of an 8Meg link! 

A means for transferring video, audio, etc.  

A head-to-head competitor with cellular M2M 

Low Power Wide Area Network (LPWAN)  
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Network management 

Nodes report 
back to Stream 
data collection 
infrastructure 

IoT-X provides 
management, 

monitoring and 
control to 

subscribers 

Devices publish 
to feeds that 
are allocated 
per company 

Stream manage 
security of 
feeds and 

separation of 
data 

Stream Technologies 

Cloud Platform  
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Network security 

Three level encryption 

Device specific key (EUI128) 

Unique Application key (EUI64) 

Unique Network level key (EUI64) 
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ORKNEY 

GLASGOW 

CENSIS LoRa Network Partnerships 

RENFREW 

INVERNESS 

ABERDEEN 

DUNDEE 
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LoRa network offering 

Lowest possible barriers to entry 

First concept to finished product 

 

Seamless growth with need 

Scale cost and resource as you 

grow 

 

 

Open architecture 
Your data 

 

Collaborative ecosystem 
partnering 

Local delivery and shared 
benefit 

 

Global replication 
From S/W to full deployment 
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Wireless Networks –   NB-IoT 
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Narrowband IoT 

Weightless Open Standard 

 

Neul 

 

MK:Smart  

 

Neul acquired by Huawei 

 

Huawei and Vodafone NB-IoT demo lab, May 2016 
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Narrowband IoT 
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Narrowband IoT 
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Narrowband IoT 
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Narrowband IoT 
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Narrowband IoT 
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Narrowband IoT 
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Narrowband IoT 
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Narrowband IoT 
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Telensa 
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Map of some of the UK wireless technology clusters 

London 

Cambridge 

1:00 by train from London 

 

Bristol 

1:30 by train from London 

M4 corridor. 0:15 to 0:40 from London by train 
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Map of some of the UK wireless technology clusters 

London 

Cambridge 

1:00 by train from London 

 

Bristol 

1:30 by train from London 

M4 corridor. 0:15 to 0:40 from London by train 
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Cambridge cluster companies 

ARM + Softbank: world’s most widely-used microprocessor cores 

  

Imagination Technologies : multimedia processor cores 

Huawei: 

 Neul, now Huawei – Low-Power, Wide-Area wireless network for 

Internet of Things 

Qualcomm: wireless and broadband ICs.  

 CSR, now Samsung: Bluetooth, WiFi and GPS. Low-power RF 

CMOS 

Mediatek( TTPcom, now Mediatek: mobile phone protocol 

stack 

u-Blox 

 Cognovo, now u-Blox: software defined radio for 4G and other 

standards 
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Map of some of the UK wireless technology clusters 

London 

Cambridge 

1:00 by train from London 

 

Bristol 

1:30 by train from London 

M4 corridor. 0:15 to 0:40 from London by train 
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M4 Corridor (between London and Bristol) 

 Vodafone: mobile network 

operator 

 Telefonica O2: mobile 

network operator 
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Map of some of the UK wireless technology clusters 

London 

Cambridge 

1:00 by train from London 

 

Bristol 

1:30 by train from London 

M4 corridor. 0:15 to 0:40 from London by train 
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Bristol cluster companies 

ST Micro: 

 

 

Huawei: Processor development centre 

 

Icera, now Nvidia: multi-standard baseband modem for mobile 

phones 

 

Picochip, now Intel: processor for femto-cell base station 
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Bristol cluster companies 

XMOS: Recent investment by Huawei and Bosch. 

Reconfigurable microcontroller for time critical input/output. 

Used in ethernet audio/video and many other applications. 

Blu Wireless Technology: Silicon IP for 60GHz and other mm 

wave applications 

 

FiveAI: Developing computer vision, artificial intelligence and 

machine learning for autonomous vehicles without the need for 

highly detailed prior 3D maps 

 

Zeetta Networks: NetOS an open platform for software defined 

networks 
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Map of some of  the Universities for wireless technology 

University of Cambridge 

University of Bristol 

University of Surrey, 

Guildford 

London 
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Universities 1 

University of Cambridge 

Computer Science Lab and Engineering Department have many spin-

off companies  and provide talent for companies 

University of Bristol    

Processor design, GPUs (Graphical Processing Units), Multicore 

programming 

University of Surrey, Guildford     

5G Research Centre Supported by: Samsung, Telefonica O2, 

Vodafone, Huawei, Fujitsu and others 

Centre for Vision Speech and Signal Processing 
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Guildford  companies 

 

Lime Microsystems: Field programmable RF transceivers 

(Software Defined Radio) 

 

Quortus: Virtualized core for mobile networks 
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Map of some of the Universities for wireless technology 

Imperial College London 

University of Cambridge 

University of Bristol 

 

University of Southampton 

University of 

Strathclyde, 

Glasgow 

University of Surrey, 

Guildford 
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Universities 2 

Imperial College, University of London    

Biomedical Engineering, Body Area Networks, Wearable healthcare 

devices, spin-off company Toumaz Technology 

University of Strathclyde, Glasgow     

Future Cities Institute, £24 M demonstrator integrating multiple 

systems across the city of Glasgow 

University of Southampton 

Semantic Web, Web Science Institute, The Open Data Institute, Prof 

Sir Tim Berners-Lee (inventor of http and html)  
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Competition open to organizations registered in the UK 

5G Testbed & Trials Programme 

Testbeds for: 

Manufacturing 

Robotics 

5G Equipment 

Entertainment Venue 

Smart City 

Transport 

Autonomous vehicles 

Health and Social Care 

 

 

Universities: 

 

Innovation Centres: 
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Phase 1 funding £ 25 million 

5G Testbed & Trials and Full-Fibre Networks 
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New £42m Institute for Data Science: 
dedicated to British computer pioneer 
and code-breaker Alan Turing 

 

 

New ways of collecting, organising 

and analysing large sets of data 

 

Working with UK universities: 

Cambridge, Edinburgh, UCL 

Oxford, Warwick  

 

Strategic partnerships: Intel, Lloyd’s 

Register, GCHQ, HSBC & other 

corporates. 
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Deepmind: deep neural networks and reinforcement learning. builds 

general-purpose algorithms for use in simulations, e-commerce 

applications, and games. Acquired by Google in 2014 

Won in  five match game of Go against the current world champion.  

 

Dark Blue Labs: Deep learning and language translation, dialogue, 

summarization, sentiment analysis, semantic parsing, question answering 

and, and mapping language to action. Spun-out of Oxford University. 

Acquired by Google in 2015 

 

Vision Factory: Deep convolutional neural networks for image recognition. 

Spun-out of Oxford University. Acquired by Google in 2015 

 

 

 

Examples of UK Artificial Intelligence 

companies that have been acquired 1 
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Evi, natural language understanding, knowledge base and 

semantic search for digital personal assistant. Acquired by 

Amazon in 2013 

 

VocalIQ, voice recognition for devices and apps. Acquired by 

Apple in 2015. 

 

Swiftkey, predictive text recognition for mobile phones. Acquired 

by Microsoft in 2016 

 

Magic Pony, video upscaling, compression and enhancement. 

Acquired by Twitter in 2016. 

 

Examples of UK Artificial Intelligence 

companies that have been acquired 2 
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Oxbotica: spun-out of Oxford University. Autonomous vehicle imaging 

processing and software. 

 

FiveAI: Bristol and Cambridge (team from Icera and Neul). Autonomous 

vehicle imaging processing and software. 

 

Cortexica: visual search and image recognition technology for the retail 

fashion industry 

 

Blippar: consumer-brand interaction on mobile  by image recognition and 

augmented reality (AR). 

 

Speechmatics: spun-out of Cambridge University. Deep recurrent neural 

networks for automatic speech recognition. Converts audio to text. 

 

 

Artificial Intelligence companies - 1 
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AR: Zappar  

 

 

On-line/virtual shopping: Metail 

 

Robotics in Agriculture: Dogtooth Technologies 

 

 

Invrea: Decision Support 

 

 

Light Blue Labs: AI Safety for Self Driving Cars 

 

 

 

 

 

 

 

Artificial Intelligence companies - 2 
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Survey of the UK AI Landscape 

( early stage companies ) 
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Fresh Start Ups, Clear Growth Routes 
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Smart City Projects 

London 

Cambridge 
 

Bristol 

Birmingham 

Leeds 
 Manchester 

Glasgow 

Greenwich 

Falkirk 
 
Newcastle upon Tyne 
 

Milton Keynes 
 

Ipswich 
 

Reading 
Slough 

Liverpool 

Peterborough 
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Falkirk 

Milton Keynes 

Peterborough 

Slough 

Liverpool 

Liverpool 

Ipswich 

Birmingham 

Silvertown, East 

London 

Smart City spending plans, March 2016 

£1.5 billion 

£10 million 

£9.5 million 

£5 million 

£7 million 

£1 million 

£5.2 million 

£30 million 

£10 million 

 

 

IoT, environment sensing, energy, logistics 

Data hub for transport 

Virtual modelling, sensors 

Monitor diabetes patients 

Sensing of transport and environment 

Support patients with dementia 

Sensing of transport by mobile phone 

Business campus, IoT, healthcare, transport 

Smart homes/buildings: transport, energy, 

waste management 
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Manchester 

West London 

Bristol 

Newcastle 

Cambridge 

Reading 

Mobility Fund 

(across the UK) 

Community Action 

Platform for 

Energy 

Smart City spending plans, March 2016 

£10 million 

£700 million 

£15 million 

£200 million 

£8.15 million 

£14 million 

£13 million                   

 

£ 100 million 

 

 

IoT sensor network 

Smart homes, transport, energy, waste 

VR/AR models: traffic, air quality, energy 

Smart building/homes 

Sensor network, transport, environment 

IoT, transport, assisted living, energy 

Venture Capital fund investing in smart 

transport projects across the UK 

Community energy projects. Developed in  

Milton Keynes then spread across the 

UK. 
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Smart City Projects 

London 
Bristol 

1:30 by train from London 

Birmingham 
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Bristol Is Open 

• 1,500 lamppost IoT mesh    
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Bristol Is Open 

• 1,000 Gigabytes per second core network 

 

• 1,500 lamppost IoT mesh    
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Open data platform 

 

Software defined network 

 

City operating system 

 

City networks 

 

Multiple sensors, platforms 

and hardware 

 

  

Bristol Is Open 
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Bristol Is Open 

Driverless cars 

 

Road traffic 

management 

 

Assisted living 

 

Emergency healthcare 

 

Creative & cultural 

content 
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£ 15 million public research funds from central and local government 

Bristol Is Open 

 

Companies: 

 

Universities: 

 

Innovation Centres: 

Open Data Institute 
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MANAGE 

Product evolution demands 
connected sensing 

The value of sensor and 
imaging systems is in 
transforming raw data into 
meaningful information 

This enables  
businesses to: 

Applications/ 
Software 

Devices/ 
Hardware 

Analysis & 
Post Processing 

Data Repository 

Communications 
& Networking 

Sensor Element 

POWER CONTROL 
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Emerging IoT/LPWAN Applications 

Wider 

Applications 

for IoT 

Farming 

Asset 

Tracking 

Remote 

Health 

CBM – 

Equipment 

Monitoring 

SHM -
Structural 

Monitoring BMS & HVAC 

Space utilisation 

Structural fatigue 

Livestock health 

Irrigation and soil condition 

Equipment location and status 

Maintenance planning 

Location monitoring 

Theft detection 

Failure prediction & prevention 

 

Asset location 

Route optimisation 

Cargo conditions 

Health monitoring 

Independent living 

Fall prediction and prevention 
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Example: Building Monitoring - Social Housing 

Remote Building 

Monitoring 

£2 per month per property 

50% saving in long 

term costs due to 

preventative 

maintenance 

Technology 

identifies: 

 

 Damp and 

humidity issues 

 

 Air quality issues 

 

 Failing heating 

systems 

Can be applied to: 

 

 Cannabis farm detection 

 

 Fuel poverty identification 

 

 Vulnerable person 

problems  

 

 Energy reduction 
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Example: 

Commercial building monitoring 
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Applications –  Industrial Digitalization  

UK Government Industrial Digitalization Review,  

November 2017 

 

Focussed on five Industrial Digitalization Technologies: 

• Artificial intelligence, machine learning and data analytics, 

• Additive manufacturing, 

• Robotics and automation, 

• Virtual reality and augmented reality, 

• The Industrial Internet of Things (IIoT) and connectivity (5G, 

LPWAN, etc.) 
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D o w n t i m e  i s  e x p e n s i v e  

$2.5m 
The cost per hour of 

downtime in automotive 

manufacturing 

300% 
The amount by which 

Total Downtime Cost 

is usually 

underestimated 

90% 
Amount of maintenance work 

categorised as ‘crisis work’ 

to fix breakdowns 

24% 
Percent of total  

manufacturing cost  

attributed to 

downtime 

problem: downtime 
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Scalable  

Predic t ive Maintenance  

 

 

  

R e d u c e  u n p l a n n e d  d o w n t i m e  a n d  

m a x i m i z e  O E E  w i t h  S e n s e y e ,  t h e  

u l t i m a t e  c l o u d - b a s e d  p r e d i c t i v e  

m a i n t e n a n c e  a p p l i c a t i o n  
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technology: convergence 

Condition monitoring 

Prognostics 

Machine learning / AI 

Industry 4.0 
/ Industrial 

IoT 
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Any & 

many 
Any connected machine 

is supported, big or 

small, from 10 to 10,000 

Scale effortlessly 

Remaining 

Useful Life 
Understand for how long your 

machinery is likely to perform 

 

Improved predictive maintenance 

planning 

Web based 
Nothing to install or 

maintain, powered by the 

cloud and accessible on all 

devices. 

 

No infrastructure to 

support 

“Motor has 

a 70% risk 

of failing 

within two 

weeks” 

Condition 

Monitoring Automated condition monitoring 

insights, only relevant information 

is highlighted. 

 

Takes the pain out of asset 

management 



77  Presentation title - edit in the Master slide 

D I A G N O S T I C S  &  

C O N D I T I O N  

M O N I TO R I N G  

P R O G N O S T I C S  

it’s: automated 

AUTO 

OPTIMISATION 

AUTO TRAINING 

AUTOMATED 

THRESHOLDING 

ANOMALY 

DETECTION 

AUTO 

CONDITION 

EXTRACTION 

STATE AND 

USAGE 

DETECTION 

REMAINING 

USEFUL LIFE 

DEGRADATION 

FORECASTING  

PROBABILITY OF 

RISK 

FORECASING 

“When will my 

machine fail?” 
“How is my machinery behaving 

right now?” 

A s s e t  

H e a l t h  

PRIORITISATION 

CRITICALITY 

ANALYSIS 

HEALTH 

ASSESSMENT 

“Which machines 

should be prioritised for 

maintenance?” 
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S e n s e y e  h e l p s  y o u  t o  a v o i d  d o w n t i m e  a n d  s a v e  m o n e y  

key: differentiators 

Cloud 

based 

product  

 
Get started 

right away! 

Prognostics 
 

The only product to 

give Remaining 

Useful Life 

Scalable 

 
From tens to 

thousands of 

machines 

Easy to 

use  

 
No 

technical 

knowledge 

necessary 

Know-

how 

 
Embedded 

mechanical 

knowledge 

Zero-

touch 

 
No 

configuratio

n needed! 



79  Presentation title - edit in the Master slide 

Automotive 

OEM 

 

CASE STUDY 

C H A L L E N G E  

A major automotive OEM was 

embarking on a Condition 

Based Maintenance 

programme to help to avoid 

downtime on the production 

line, reducing it by up to 50%. 

They were attracted to 

Senseye by their strong 

prognostics offering 

underpinned by machine 

learning. 

 

R E S U LT S  

Senseye works with the OEM  by integrating data taken 

from the factory floor. Identifying anomalies and trends 

used to forecast machine failure and predict Remaining 

Useful Life, automatically. 

 

• Increased value proposition of their condition 

monitoring project by introducing prognostic 

capabilities 

• Project expanded to cover the whole factory 

 

• On target to achieve 50% downtime reduction 

• Over £1m of unplanned downtime saved in first six 

months 
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YEAR 2 

Traditional predictive maintenance project: 

YEAR 1 

Requirements  

capture 

SW implementation 

 starts 

SW Commissioning System  

validation 

Change 

requests 

Benefit? 

SW costs alone > £500k + dedicated experts to use it 

YEAR 1 

Connect to data 
Information in 14 days 

why: Senseye 

No customization needed 
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IoT Security - PETRAS 

A consortium of nine universities researching 

issues around  

• Privacy, 

• Ethics 

• Trust 

• Reliability, 

• Acceptance and  

• Security 

Living in the Internet of Things: 

Cybersecurity of the IoT  

A PETRAS, IoTUK & IET Event 

28 - 29 March 2018. London 
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IoT Security – IoT Security Founbdation 

Build Secure Ensure security capabilities are provisioned at the design stage 

Buy Secure Specify/ask for security requirements before purchase 

Be Secure Stay secure, maintain security hygiene 

IoT Security Foundation delivers through a programme of awareness, 

education and best practice 

 

Working Groups:  

• Self-Certification/Requirements,  

• Best Practice Guidance,  

• Compliance and Test 

• Vulnerability Disclosure,  

 

 

 

 

 

 

 

 

• IoT Landscape,  

• Smart Buildings 

• Trustmark 



88  

IoT - ARM 
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As a fully integrated advisory service we will 

support any aspect of plans to expand in the UK 

 

▪ Dedicated, professional assistance on 

locating and expanding your business in the UK 

 

▪ We are a FREE & CONFIDENTIAL service to 

support your UK expansion and growth to be as 

efficient as possible, helping you with: 

 

– Links with centres of excellence (e.g. 

universities); 

– Information on tax, regulatory and business 

planning issues; 

– Information on financial incentives; 

– Information on staff recruitment, retention and 

training programmes; 

– Assistance with immigration issues 

Site and property search 

Visiting the UK 

Building key contacts 

Aftercare 

Maximising your global 
potential 

DIT – Introduction to our services 
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There are many reasons for which UK is the 

top investment destination 

Vast market 
opportunity 

Favourable 
business 
environment 

High quality of life 

Easy access to 
talent 

Attractive tax 
regime 

• 6th largest economy in the world 

• Excellent international accessibility  

• Robust infrastructure  

• Enterprise zones 

• Ease of set-up and operation 

– Language  

– Stable business environment & efficient legal system 

• High standard of living, appreciated by relocating international executives 

• Rich cultural heritage easily accessible language-wise 

• 4 of the world’s top ten universities 

• Strong research base 

• Educated & flexible workforce 

• Reduction of corporation tax to 17% by 2020 

• Most competitive tax regime in G20 

• R&D tax credits, Patent Box 
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Access to Talent from Top Universities 

Shanghai Global 

Ranking 2017 
University Country 

3 University of Cambridge UK 

7 University of Oxford UK 

16 University College London UK 

19 ETH-Zurich Switzerland 

27 Imperial College London UK 

30 University of Copenhagen Denmark 

32 University of Edinburgh UK 

38 University of Manchester UK 

The UK is home to 6 of the top 8 universities in Europe 
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The UK has an outstanding and highly 

productive research base 

Less than 1% of global population: 

Excellence 

 

4 of top 10 universities 

 

16 %  most cited articles 

 

12 %  citations 

 

  6 % of research papers 

 

  4 %   researchers 

 

  3 %   R&D spending  

 

   

 

 

 

Innovation 

 

Top G20 country in the 

Global Innovation Index 

(WIPO 2013) 

11% patents cite UK 

research  

 

2.4%  global patents  
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• Responsible for investing over £560m pa in innovation 

• Helps businesses develop new ideas and technologies 

• Supports all types of business – pre-starts, start-ups, small and 

medium enterprises up to major corporations 

• Awards c70% of its funding to support SMEs 

• Encourages and supports networking and knowledge exchange 

• Manages and oversees the network of Catapults 
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National Centre to rapidly advance 
UK’s best digital ideas to market 

Data, metadata & data value chain 

 

Pit-stop events - test new tech ideas 

 

Data Catalyser - Secure environment 

for companies  & data innovators to 

work together 

 

Located in London and also in  

Brighton, Bradford & Sunderland 
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Catapult Centres 

Source: Innovate UK 9

6 

• Part of a world-leading network of 

technology and innovation centres 

• Bridge the gap between 

businesses, academia, research 

and government 

• A long-term investment to 

transform the UK’s ability to create 

new products and services 

• Open up global opportunities for 

the UK and generate sustained 

economic growth for the future 

• Established and overseen by 

Innovate UK 

11  

Catapults  

>£1.6bn 
Private & public sector 

investment 
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Transport Systems Innovation Centre 

Using new and emerging 
technologies to transport people 
and goods more smartly and 
efficiently 

Intelligent Mobility 

 

Test bed for the transportation 

industry 

 

Automated transport systems, 

modelling & visualisation, 

customer experience and 

information exchange 

 
Milton Keynes 
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Businesses + universities  + cities 

solve city problems, now & future 

 

Urban Innovation Centre (London) 

 

Good relationship with city councils to 

evaluate IoT & data analytics projects 

 

MK:Smart (Milton Keynes) 
 

Accelerate urban ideas to market, to 
grow the economy and make cities better 
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Focus on programmes relating to 

Power Electronics;  

RF & Microwave;  

and Photonics 

The CSA Catapult aims to bridge the gap between  
companies developing novel semiconductor materials, topologies and devices,  
and those developing systems for end-user applications 
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Thank you for your time 

 

 

Please ask your questions later 
  

 

 

 



104  

For more information 

Sophia Sheu,  Head of Investment, Taiwan 

Department for International Trade, Taipei 

sophia.sheu@fco.gov.uk 

 

Juliet Su, Senior Investment Officer, Taiwan 

Department for International Trade, Taipei 

juliet.su@fco.gov.uk 

 

Phillip White, Sector Specialist 

Department for International Trade, London 

phillip.white@trade.gsi.gov.uk 




