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Manufacturing digs deep
with intelligent design

S

ome call it the
“fourth industrial revolution”,
a complete
transformation not only
of manufacturing and industry, but
of society itself. Others,
perhaps more cautiously
or perhaps just more focused on the benefits for
industry, call it manufacturing 4.0.
Either way, manufacturing is changing, and novel
approaches to information
technology are at the heart
of that change.
Of course, manufacturing
has always been high-tech:
those who talk about banging
tin have neither experience
of industry nor knowledge
of history. Whether it is the
industrial revolution itself,
the assembly line-driven
“Fordism” of the 20th century, time and motion, or
the introduction of robotics
and microprocessors, it is the
manufacturing industry that
has been at the forefront of
technological change.
Indeed, even industries
such as agriculture and food
production are today bastions
of high-tech, utilising sensors
— increasingly intelligent ones
— and other technologies to
reduce waste and improve
quality.
The next step, and one that
is already under way, is the
introduction of artificial intelligence (AI).
“It’s deep learning,” said
Gavin Smyth, sales manager
at VisionID, a leading supplier
of manufacturing solutions.
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The idea is that increased
intelligence embedded in
the technology massively
increases both accuracy and
flexibility.
“Take machine vision technology,” he said. “Traditionally
this would have been machine
vision using [dumb] cameras.
For a start, it required a lot of
set-up, [but also] it was very
linear: you teach the camera
what to look for.”
Now the same cameras, allied to new technology, can act
in a wholly different manner.
“Second generation deep
learning technology has neural networks that can learn
what a good product is. It can
look for every defect outside
a product,” he said.
So, instead of looking for
pre-defined flaws, each defined in a particular instruction set, deep learning technology allows the machine to
understand the characteristics

of a good product. From there,
it becomes a question of the
machine making decisions.

“The system learns by example and begins to make
judgment calls,” said Smyth,

“Consider a bottle of water:
you have things like presence
or absence of a cap, water level, presence of a label and the
angle at which that label has
been applied.
“I want to look for this particular defect, whatever it may
be. Now I can capture a general
part, I can show it a hundred
good parts and teach it that
I don’t want anything passing through my production
system that doesn’t meet this
standard. It’s not linear, it’s
not just looking for one defect.
That’s a total game changer
for industry. It’s looking for
the whole ambit; essentially
‘here is my golden template’
and ‘how does this item match
up with the tolerances that I
can accept?’ ”
Strictly speaking, deep
learning it a subset of machine learning, said Smyth,
and VisionID has partnered
with leaders in the field to
bring it to Irish manufacturing.
“Cognex is one of our key
partners, and they’re the
industry leaders. They’ve
launched their ViDi suite,
which uses neural networks
to learn.”
Smyth said that the change
is under way at different
speeds in different sectors of
manufacturing, and for good
reason. Cost versus return on
investment, for one, but also,
in some cases, a conservative
attitude to change, oftentimes
one driven by the regulatory
environment in which they
operate.
“The technology is still relatively new. It requires investment, of course, but it’s really
more of a cultural or management investment.”
Those that are taking their
time will, he said, themselves
learn lessons from sectors that
have been able to jump in.

Deep
learning
allows you to
push things
up to high
quality,
task-based
decision
making

“Pharma is traditionally reluctant to invest as it’s heavily regulated. Primarily, we’re
seeing general manufacturing, such as automotive and
electronic component, really
looking into it. Providing that
credibility and confidence to
the medical device and pharma industries is key. They absolutely see the benefit, but
want a really solid install base
to refer to. Right now, what we
have in terms of our client base
is medical device and automotive industries taking the
first steps,” Smyth said.
The cost structure includes
direct, hands-on support with
the setup process, rather than
leaving businesses to blindly
instal setups that may not be
delivering all of the value that
they could.
“The commercial model
that Cognex has is very good.
There’s a starter pack with
engineering days on site. This

is important because it’s not
something that’s plug-andplay. It’s a new technology,”
he said.
This does not mean that
deep learning need be an arcane process, simply that it’s
a new way of thinking about
manufacturing processes and
quality control.
“The actual complexity of
the software, setting it up and
so on, is relatively straightforward, but people need handson support to get it over the
line and up and running.”
Smyth said that in the short
term, Irish manufacturing
would see radical changes directly follow the introduction
of deep learning into manufacturing processes.
“It’s easy to use, but it’s a
new way of doing things. I
see it as another year to two
years before the market is fully
up to speed with it,” he said.
His confidence follows not

only from seeing the technology at work, but also because
it follows the trajectory that
we have seen right from the
beginning of the industrial revolution: the management of, and indeed taming
of, complexity through new
and novel processes, each
leading to ever closer scrutiny and efficiency and always
less labour intensive than the
previous generation.
This improvement to businesses’ bottom lines is something the manufacturing recognises.
“You really don’t have to do
a hard sell on the capabilities
and functionality. One core
part of manufacturing 4.0 is
reducing the reliance on the
more mundane operations.
Deep learning allows you to do
that. It’s about pushing things
up to high-quality, task-based
decision-making,” Smyth
said.
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