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1.

Introduction.

£650 billion a year is wasted due to inefficient
operations and poor decision making, this number is
for the UK alone. Using their own industrial intelligence
technology, MAIO and data science experts, Smartia
aims to help companies to stop bleeding money and
convert data into profit.

This paper looks into how Smartia is enabling
its partners to adopt digital technologies, how
this impacts their business, what is required to
achieve this digital transformation and most
importantly, how to get started.

UK companies are partnering with Smartia for various
reasons, some are struggling against innovative
competitors, others have high operational costs or are
looking for new revenue streams. Smartia are providing
tangible value to customers, from OEMs such as Rolls
Royce and BAE Systems to companies like Airedale
International. In just 3 months, Smartia saved one
OEM over £1m a year in inventory costs, and in a similar
time frame provided the National Composite Centre
the ability to reduce failures, saving them over £100k
per manufactured part.
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2.

How Airedale
benefits from
partnering with
Smartia.

Airedale International Air Conditioning
Ltd, are a leading UK based manufacturer
of precision air conditioning systems.
They are developing industry disruptive
services through remote monitoring and
control solutions for their products. Their
industrial cooling equipment has various
applications and can be found across
facilities such as data centres, hospitals,
commercial buildings and even remote
sites supporting critical national telecoms
infrastructure. Surprisingly, a typical
maintenance routine would involve an
engineer(s) visiting the site in person
before they can access any information
from the equipment. This becomes a
bottleneck when trying to service remote
sites as well as more accessible sites,
particularly, in the current COVID-19
climate. Smartia’s industrial intelligence
platform MAIO, is being used to help
overcome such challenges and, in fact,
provides a platform where maintenance
engineers can remotely monitor assets
and plan maintenance operations based
on available and real time information.
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Airedale are looking at remote monitoring
of critical sites such as data centres as
well as national infrastructure. Collecting
data is nothing new, analysing that data
and gaining insights is the key to success.
Focusing on the data centre applications
and building on top of the remote
monitoring, Smartia are using the available
data to also develop artificial intelligence
(AI) applications around energy usage
optimisation.
Currently, optimising energy usage
involves physically making changes to
the live infrastructure. However, Smartia’s
application will provide a medium to
simulate the effect of any parameter
changes before deployment, allowing
operators to model energy usage
improvements and select optimised
operating conditions. Again, given the
connectivity infrastructure provided by
MAIO, such changes can be initiated by
operators in a remote manner.
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3.

Outperform
competitors.

UK organisations risk
falling behind global
competitors unless they
accelerate their use of
artificial intelligence (AI)
technology. Organisations
currently using AI are
outperforming those that
are not by 11.5%.
Microsoft UK, Oct 2019

It is well accepted that many companies
risk falling behind rivals unless they use
more artificial intelligence (AI) technology.
For many years the UK has not had the
right structures in place to fully capitalise
on its standing as a leader in AI. However,
with the surge in interest and readiness to
adopt this technology, it has led to the rise
of disruptive AI companies such as Smartia,
which are now flying the flag for the UK’s
AI capability. Countries such as the United
States and China are leading the way on
AI and attracting tens of billions of pounds
of investment and talent that goes with it.
The UK has historically been a global leader
in the creation of technology. Losing that
position would have a negative impact on
the economy. McKinsey Global suggests
the technology will add $13 trillion to
global economic activity by 2030. However,
less than a quarter of UK organisations in
2020 have an AI strategy in place.
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A well thought out and defined AI strategy
is critical, and it is not enough to just
experiment with AI, businesses need to
embed it in every area of their operations in
a way that works for everyone. Companies
already using the technology at scale are
more productive, show higher profitability
and experience better business outcomes.
Transformative change driven by AI is as
much about culture as it is technology.
An environment where employees feel
they have the opportunity to get involved
and develop new skills, will unleash their
innovation and potential to become a
powerful competitive asset.
Many companies that are using AI are not
using it as widely as it should be. AI skills
are seen as something that will help secure
future developments but understanding
the breadth and depth of the AI skills the
workforce needs to succeed is still limited.
Business leaders need to engage with
employees from the start in developing
their AI strategy, helping them understand
why AI is so important to their business,
what training will be available and how
the strategy will be rolled out. Realistic
success criteria need to be conveyed clearly
to measure performance of the strategy.

7

The absence of transparency and open
communication is fueling fears about
job security among employees while,
at the same time, preventing them
from understanding exactly how AI
can help augment their roles. A clear
and comprehensive AI strategy that is
developed with employee engagement
from the start helps to alleviate these
concerns and increases the chances of a
successful implementation and adoption
of AI, throughout the organisation. This
success leads to a competitive advantage
that may secure the future of the business
for many years to come.
In 2019 more than half (51%) of
manufacturers said they are using AI,
compared with 46% for healthcare and
43% for retail. Still a long way to go before
UK businesses start to reap the benefits of
AI technology and start to get the edge over
their global competitors.

There is absolutely no
excuse for anybody in
business, at whatever
age, for not reiventing
themselves in terms of
really understanding
how AI works.
Lord Clement-Jones,
Chairman of the
House of Lords Select
Committee on AI
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4.

Reduce
operational
costs.

Conversations on AI technology tend to
focus on how it can make companies more
efficient and productive, this makes sense,
if we assume it is implemented effectively,
such automation can lead to increased
output in less time and at a lower cost.
Currently AI solutions have to be
customised for every business, as off-theshelf solutions are few and far between.
Basic proof of concept projects can cost
between £10,000 and £150,000, while
other more advanced projects are in the
high six figures. Even with this level of
cost, the investment in this technology has
been proven to be worthwhile as it lowers a
business’s long-term expenditures.
As global markets become more
competitive, companies will need to look
for every advantage to remain relevant
and appealing to their customers. AI plays
a big part in this, cementing a company’s
reputation as an innovator in the process.
Here are four examples of how AI is used
to cut costs for a business:
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Improve efficiency and
reduce errors through
automation.
Menial repetitive tasks and procedures
cost companies billions of pounds a
year. Automating these tasks allows
employees to focus on more important
needs of the business. A big hurdle
that most companies encounter
when trying to use AI automation is
not having access to all the data that
is required to make a quick and factbased decision. Smartia’s industrial
intelligence platform, MAIO provides
the core technology to overcome this.
AI powered automation also reduces or
eradicates human error and therefore
the need for rechecks and duplication
of tasks, leading to a more efficient
process and workforce.

Focus employees on
higher priority tasks.
People are a company’s biggest asset,
so saving their valuable time by
automating some of their repetitive
duties frees them up to work on
more valuable tasks. For example,
the National Composites Centre used
computer vision in their NDT process
to reduce the inspection of thousands
of micrographs to a few hundred,
bringing down the time that operators
were spending classifying them from
6 days to just 2 hrs. With the time
saved, companies can redirect their
employee’s focus to more important
things.

Improve production output
with streamlined workflows.
The cumulative effects of inefficiency
can cause end-to-end production
processes to lag and accrue extra costs.
Automating workflows ensures that they
run automatically, consistently, and with
less oversight. AI can replace human
inputs while helping to manage the inputs
humans still make, improving every aspect
of production in the process.
For example, the National Composites
Centre (NCC) were looking to optimise
their automated fibre placement process,
so they implemented an AI-driven
application to track the production process
in depth. This enabled the company to
optimise the parameters of the process
upstream, predict the part quality before
manufacturing them and to enable the
collection of data in real time to improve
the overall production workflow. Hence,
eliminating many inefficiencies and QA
issues in the process.
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Additional customer
services.
Remote monitoring and predictive
maintenance are examples of two AIpowered applications that can offer not only
cost savings to a business, but these can also
be passed on to their customers who can
also reap the benefits. The development
of these applications comes at a cost, which
is recouped over time from the business,
however this return on investment (ROI)
can be accelerated if the applications can
be monetised and provided to customers
as a service through servitisation. Airedale,
for example, are looking to provide such
a service, not only will all their products
provide remote monitoring to check on
current and historical performance, but
also predict when maintenance will be
required weeks if not months in advance,
allowing them to plan maintenance or
part replacements to avoid unplanned
downtime for the customer.
AI can optimise companies’ operations in
ways that both improve their bottom line
and enhance the customer experience.
AI-driven automation is an advantage
now, but moving forward, companies will
consider it a critical asset for remaining
competitive.
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5.

Drive
intelligent
decisions.

Intelligent decision support systems
have the potential to transform human
decision making by combining AI,
information technology (IT), and systems
engineering. Intelligent decision making
has been expanding rapidly due, in part,
to advances in AI and the industrial
internet of things (IIOT) which can deliver
the technology needed to provide data
driven intelligence. Communication and
coordination between dispersed systems
can deliver just-in-time information,
real-time processing, collaborative
environments, and globally up-to-date
information to a human decision maker.
At the same time, artificial intelligence
techniques have demonstrated that they
have matured sufficiently to provide
computational assistance to humans in
practical applications.
A perfect example of how artificial
intelligence has transformed decision
making and provides computational
assistance to its users is the sewer fault
detection work that Smartia completed
for one of the UK’s water boards.
The water company used manual processes
to inspect sewer pipelines and log defects.
Defects included cracks in the walls,
blockages and root intrusions. The previous
process involved operators conducting
sewer inspections using a camera installed
on a bogie (robotic rover).
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The video feed was then viewed
live from the surface, which meant
costly road closures. Manual humanbased inspection was also very time
consuming, significantly restricting
sewer network coverage (only 5km
of 30,000km could be covered in a
day). Also, it was on many occasions a
health and safety hazard to the field
engineers.
Smartia used computer vision to
develop a fault detection application
that automated the inspection process,
whereby human operators could review
the automated inspection results from
the safety of their offices. The computer
vision application reviews the live data
feed and automatically labels where
and when any faults are detected.
Engineers could then look back at the
faults detected and make the decision
on if remedial work was necessary. As
the exact location was also provided,
it reduced the need for expensive road
closures on the surface and improved
health and safety. Coverage also
increased by many magnitudes, so the
ambition to cover the whole network
became achievable.
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6.

Expand
control of
operations.

In times of crisis, such as the COVID-19
pandemic, being able to maintain
business continuity is a challenge for
any organisation, whether big or small.
Even large technology companies, which
usually have the infrastructure in place
to support remote working, have been
struggling to ensure business as usual.
The more traditional companies in the
manufacturing and industrial engineering
domain have been hit the hardest.
A recent survey by Leesman of over
700,000 employees worldwide revealed
that of the 52,240 employees working in
the manufacturing and engineering space,
53% have no home working experience.
Remote working in such sectors has never
been the cultural norm but importantly,
there’s been a technological void that
made it almost impossible.
Smartia is shaping the future of industrial
operations by bridging some of those
gaps. It has worked with a number of
companies of various sizes, yielding
business outcomes across use-cases such
as predictive maintenance, anomaly
detection, inventory optimisation, process
monitoring and energy usage optimisation.
Their industrial intelligence platform,
MAIO, provides the machine connectivity
and analytics infrastructure that makes all
that possible.
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Many of the mentioned use-cases
require data collection from machines
before it is possible to unleash the
intelligent applications. However,
once connectivity to physical machine
interfaces has been established, the
data is accumulated in the cloud or on a
remote server, and therefore remotely
accessible. As a consequence, digital
twins of both the machine(s) and the
associated processes can be built,
laying the foundation for remote
process monitoring and many other
digital applications. Therein lies the
game changer.
If it becomes possible to remotely
collect data and monitor processes, the
same infrastructure can then be used
to remotely control industrial assets
(e.g. robots) and manufacturing lines.
Complete automation might not be
the need of the hour but employees
being able to continue their day to day
operations from their homes is. This
“closing the loop” is part of Smartia’s
core vision for Industry 4.0.

The manufacturing and engineering sector
have only just started adopting Industry 4.0
technologies, but the recent developments
and operational challenges highlight the
need to accelerate the development of
such closing-the-loop technologies, which
would make remote working a reality for
these sectors.
The next frontier is really the use of novel
technologies such as AI to make the existing
facilities and infrastructure smarter. To
set it into context, remote monitoring and
intelligent alerting applications provide an
avenue for operators to react to anticipated
issues in good time. The same technology
can also be used to provide remote control
of industrial assets. Based on insights from
intelligent applications, operators could
remotely adjust system parameters either
to sustain a manufacturing operation or
perform a maintenance task. Remote
working becomes a reality even for
manufacturing and engineering employees
as MAIO provides the technology that
makes it possible.
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Eventually, as technologies evolve,
there will be a move towards automated
control in factories and other facilities.
However, the domain knowledge that
humans have accumulated over the
years remains irreplaceable. In fact,
such smart technologies are most
beneficial when they either assist
humans in decision making or help
them bridge physical boundaries as in
the remote working use-case.
Undoubtedly, traditional sectors in
the UK such as manufacturing and
engineering will see a paradigm shift
in their work culture and practices
as the recovery from the COVID-19
situation begins. Technology would
build new bridges and show the
way forward. Moreover, companies
across other verticals such healthcare,
retail, and finance, also stand to reap
further benefits from use of such
technologies. As the world watches,
it’s an opportunity for the UK to lead by
example and strive for the adoption of
technologies that change how we work
in a world post COVID-19.
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7.

Supercharge
production.
Automated systems governing smart
manufacturing, and enabled by IoT
devices, give us the IIoT (Industrial Internet
of Things), which allows for the expansion
and streamlining of all aspects of business.
In addition, the deployment of AI and
robots is particularly useful in industry as
they increase product quality, production
efficiency and overall speed.
The introduction of collaborative AI is
becoming increasingly common in industry.
This involves operators working with robots
(cobots) and increasing their utilisation
with the use of AI. The capabilities of AI are
far beyond human capacity when it comes
to managing and processing large amounts
of data to deliver vastly superior insights.
AI enabled automation doesn’t get bored,
hungry or tired so can potentially run 24/7
if human interaction is not required.
The potential benefits for businesses
include:
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Enhanced
automation.
IIoT connects all IoT enabled devices
to the factory floor, integrating
manufacturing processes with big
data and making them programmable
via a logic controller. Increased use of
precision sensory equipment means
that information can be generated,
recorded and analysed for all
aspects of the production process,
covering anything from temperature
to item picking and packaging.
Programmable logic controllers with
AI capacity for deep learning can
then respond automatically to the
seamlessly generated information
and make alterations to the minutest
function without recourse to human
intervention. The big data analytics
processed by AI can substantially
improve performance across the
entire production process and can be
operated remotely.

Increased
production.
Human beings are biological organisms
and need regular maintenance, e.g.
food and sleep. For any production
facility to continue working round
the clock it is necessary to introduce
shifts, using three human workers
for every 24-hour period. AI enabled
robots don’t get tired or hungry and are
capable of working on the production
line 24/7. This allows the expansion
of production capabilities, which is
increasingly necessary to meet the
demands of worldwide customers.
Furthermore, robots are more efficient
in many areas such as the assembly line
and picking and packing departments.
They can greatly reduce turn-round
times in many areas of the business
operation.

Improved
safety.
Human beings are fallible and prone to
making mistakes, especially if they are tired
or distracted. Errors and accidents do occur
on the factory floor and in any construction
or processing environment; a tendency
which can be all but eradicated by AI and
robotic assistance. Remote access control
means a reduction in human resources,
especially when the work is dangerous or
requires superhuman effort. Even regular
working environments will cut down on
the incidence of industrial accidents and
lead to an overall improvement in safety.
In addition, more advanced sensory
equipment integrated with IIoT devices
make the installation of safety guards
and barriers a simpler and more effective
measure to protect human lives.
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Lower
operational
coasts.
As discussed in section 3 of the
paper, many companies are
viewing the introduction of AI into
the manufacturing industry with
trepidation, as it requires a huge capital
investment. On the other hand, the ROI
is significant and increases as time goes
on. Once intelligent machines begin to
take over the daily activities of a factory
floor, businesses will benefit through
considerably reduced operating costs,
with predictive maintenance helping
to additionally reduce machine
downtime.
These days, consumers are increasing
their demand for unique, personalised
or customised products, while
continuing to expect the best value.
With such advances as 3D printing and
IIoT connected devices, it is becoming
simpler and cheaper to meet these
needs and using virtual or augmented
reality design techniques means that
the whole production process will
be more cost-effective. Integrating
machine learning and CAD means that
systems can be designed and tested in
a virtual model before they are put into
production, thus reducing the cost of
trial-and-error machine testing.

Greater
Efficiency.
IIoT enables the collection of vast
amounts of data and advanced analytics
which can be used to gain insights into
consumer behaviour. Trends can be
predicted, patterns recognised and
market developments forecast across time,
socio-economic sectors and geographic
markets, as well as taking into account
political developments, macroeconomic
cycles and even weather patterns. AI has
the capacity with machine learning to
anticipate information, to refine processes,
and to track incongruities all the way down
the supply chain from source to finished
product. This is particularly aided by such
technologies as RFID tracking, which
enable materials to be tracked without
having to go through a physical process
such as a bar code reader.
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Quality
control.
AI is also extremely useful for carrying
out predictive maintenance on
machinery and equipment. Using
sensors to track performance and
operating conditions, machines can
learn to predict malfunctions and
failures, and take action to remedy
them before they occur. This can result
in faster feedback, helping companies
to eradicate unplanned downtimes.
Sensors can also detect the most
microscopic defects, scanning them
at resolutions far beyond the capacity
of human vision, thus improving
productivity and increasing the
percentage of items that will pass
quality control. AI helps to speed up
many routine processes and improves
accuracy to an enormous extent. This
obviates the requirement for quality
control and in-process inspection by
human beings, which is time-consuming and often fallible.
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8.

Bringing it
all together.

Developing and deploying an AI application
requires a great deal more than just the
Machine Learning algorithm. It needs
instrumentation and sensors to collect
data from machines, the infrastructure
to stream the data to the application,
usually multiple data streams from various
sources. A robust and secure data storage
system is required with a user interface to
visualise and access the data.
Once the algorithm is ready and tested
then it needs to be converted into an
application that can be used at scale and
for this a machine learning deployment
framework is required. This not only helps
wrap the algorithm into a usable format
but also helps to provide the insights that
the application was designed to provide.
Smartia developed MAIO with all this in
mind, bringing together IIOT (Industrial
Internet of Things) and AI technologies
to provide the core technologies that
allow companies to focus on the business
outcomes they want to achieve rather than
the tools to achieve them. The technology
areas that MAIO addresses and are
essential for successful deployment of AI
solutions include,
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Security and
permissions.
As the number of users and assets scales
up, security becomes paramount. MAIO
provides granular control over access
permissions so that administrators can
stay on top of this and control who can
access what.t.

Machine Learning
operations.

Data Exploration
and Analysis.

Artificial Intelligence (AI) can make a
huge impact on a business like no other
technology, but it can be difficult to
figure out where to start. MAIO comes
with an integrated Machine Learning
infrastructure that makes it easy to deploy
and operationalise AI algorithms, and use
those algorithms to drive insights as well
build AI powered smart applications.

Data can be overwhelming, but it holds
the key to unlocking insights for the
business. Looking at data in isolation
might be frustrating. MAIO provides
the tools that can contextualise data
across multiple different sources and
visualise information in a meaningful
format.

Application
Development.
Connectivity and
Edge device
management.
The key to any successful Industry 4.0
is seamless connectivity to industrial
assets. Smartia’s edge devices and
software provide a plug-and-play
approach to digitising industrial assets
and supports industrial protocols such
as OPC UA, Modbus, MQTT, Profinet,
etc.

One size doesn’t fit all and importantly,
most business needs are unique. MAIO
provides the tools and infrastructure
to develop and deploy bespoke smart
applications tailored to the needs of the
company. Moreover, it makes it easy to
share applications with other users within
the organisation and with the supply chain.
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9.

What to
do now

Where to start can be a daunting task and
can be a hurdle that many companies
struggle to ever progress from. Developing
an AI strategy for the business doesn’t
happen overnight, it can take months or
even years, but that doesn’t mean some
early investment and work cannot start to
test the waters. An AI strategy as discussed
earlier in this paper must have buy-in from
all stakeholders from the beginning to give
it the best chance of success.
The strategy has to be flexible as technology,
markets and customer demands are
fluid more so than ever before. Starting
small can help build confidence, educate
employees, test several ideas and prove
return on investment before committing to
higher levels of spend. Bringing in experts
at the start, such as Smartia, can really kick
start things on the right foot. The following
are some tips on getting started.
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Understand the challenges
you are trying to address and
the business outcomes you are
looking to achieve.

1

Raise awareness within the
whole organisation of the plans
to introduce AI and address any
and all concerns.

3

Allocate budget as well authority
to project leads so they are
able to speak to all areas of the
business that will be involved in
the project. Data access is very
important and may come from
many departments.

5

Choose 1 or 2 projects that
address a challenge or outcome
that is high in priority.

7

2 Align these with priorities
of the business to develop a
plan of action.

4 Assign a project lead and/
or team to manage the first
few projects.

6 Bring in the experts such
as Smartia to help support
the project.

8 Capture the data required
for the project.
Be open minded that the data
may not provide the insights
expected and that the project
plan may need to adapt. Smartia
generally uses Microsoft’s Team
Data Science Process (TDSP) to
provide the flexibility required
for this.

9

10 Develop Machine Learning
(ML) models to prove value
not just capability.
11

If successful, then the next steps are to wrap
the model/s into an easy to use application,
provide the IT infrastructure to deploy the
applications and scale up the deployment to
maximise the return on investment.
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10. About
AIREDALE.

Airedale Air Conditioning is a British
manufacturer with over 40 years’
experience. As the UK’s number one
provider of chillers, precision air
conditioning and IT cooling solutions
and at the forefront of controls software
design and optimisation, they are experts
in integrating products to reduce total cost
of ownership. They help select optimum
specifications tailored to the application
and provide support which enables
businesses to manage their cooling system
for best performance.
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11.

About the
National
Composite
Centre (NCC).

An independent, open-access national
centre that delivers world-class innovation
in the design and rapid manufacture
of composites and facilitates their
widespread industrial exploitation. The
8500m2 state-of-the-art building at the
Bristol and Bath Science Park provides
manufacturing facilities at an industrial
scale and rapid manufacturing processes
capable of building prototypes to validate
design concepts. They are the hub of the
UK’s effort to develop and implement rapid
composite manufacturing technologies
and systems.
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12. About
Smartia
A new
dimension in
industrial
intelligence.

Smartia provides scalable AI solutions
that drive value from operational data
by digitising industrial assets. MAIO,
Smartia’s industrial intelligence platform
combines edge computing, big data
technology and AI-driven applications to
provide a complete digital solution for the
manufacturing and engineering industries.
Smartia also offers an AI and Machine
Learning application development service
that is tailored to the customer’s needs.
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13. About
MAIO
The Industrial
Intelligence
Platform.

MAIO for all
Whether you are an operator, an engineer,
a data scientist or a manager, MAIO will
provide you with the tools you need to
access the data and insights that matter to
you, all within one convenient and intuitive
framework. MAIO uses gateway or edge
computing devices that connect to almost
all commercial PLCs, streaming the data
to a data lake on the cloud or on-premise.
The data storage technology at the core of
MAIO is the KDB+ platform, the world’s
fastest time series database.
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MAIO in the loop.

MAIO Community.

MAIO uses machine learning and AI to
produce recommendations to improve
processes and machine operations.
These recommendations can then be
acted on through human interaction.
As confidence builds and a track
record of MAIO providing the correct
recommendations is established, the
next step is to close the loop. In other
words, MAIO would be capable of
not only making recommendations,
it could be allowed to perform real
world actions without direct human
intervention.

Enabling people to collaborate is a
key driver for MAIO. Users are able to
work securely with others within their
organisation (sharing data and raising
tickets, for example). Looking further,
data and insights from MAIO could be
shared with customers, partners and
suppliers which could further benefit
everyone involved. Third party application
developers could use MAIO as their
platform to develop, deploy and market
their own technology. This would only add
value and offer more options to the MAIO
user community.
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