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What are Industrial Machine Learning Systems and How
Are They Changing Industries?

Industrial machine learning transforms an industrial operation into a system of
systems that can get products to market faster at a lower cost.
 October 22, 2019  Joe Zulick (h�ps://mytechdecisions.com/author/guestauthors/)
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The ques�on that seems to get asked more o�en than not is to talk about how many industrial applica�ons we can
name for machine learning (h�ps://mytechdecisions.com/facility/industrial-vr-applica�ons/). Well, frankly that’s
the wrong ques�on. Industrial machine learning is not a device you can plug into a produc�on line and make the
produc�on line operate be�er than it did before.

Machine learning is a process that needs inputs from many devices to feed data to it so that data can be collected,
evaluated, and used to develop knowledge about how a produc�on line produces the products and parts it does.

That knowledge can then be used to determine how produc�on line can have a higher throughput of parts, operate
at a lower cost, and run more reliably.

In that way, industrial machine learning transforms an industrial opera�on into a system of systems that can get
products to market faster at a lower cost so the company that owns it can remain compe��ve in its market and
keep their customers happy by delivering the products they want.

If you’re going to put a label on that applica�on of machine learning, it’s a higher profit margin that will create more
innova�ve products to make the customers even happier.

Process-Based Machine Learning

From Wikipedia (h�ps://en.wikipedia.org/wiki/Machine_learning) via the peer-reviewed Springer journal, Machine
Learning;

“
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““Machine learning (ML) is the scien�fic study of algorithms and sta�s�cal models that computer systems use to
perform a specific task effec�vely without using explicit instruc�ons, relying on pa�erns and inference instead. It is
seen as a subset of ar�ficial intelligence. Machine learning algorithms build a mathema�cal model based on sample
data, known as “training data,” to make predic�ons or decisions without being explicitly programmed to perform the
task.”

Let’s add a modifier to the idea of machine learning and call it “process-based” machine learning. That allows us to
get to the heart of the ma�er in iden�fying the industrial technology that had to be created or modified because of
the desire to use machine learning computer algorithms to enable the era of smart manufacturing.

Machine learning uses data, or more explicitly, training data, to teach its computer algorithm on what to expect
from the produc�on machines it’s monitoring to obtain that training data, relying on pa�ern recogni�on and
inference to develop the capability for the algorithm to make decisions and predic�ons without having to write
code to be explicitly programmed to perform that task.

The training data is collected, processed, and evaluated in a structured sequence of steps to prepare that data for
use in the machine learning algorithm.

Related: Machine Learning Overview: Everything You Need to Know (h�ps://mytechdecisions.com/it-
infrastructure/machine-learning/)

That structured sequence of steps is a process, and the crea�on of that process introduces new technologies in the
form of IoT devices to create the data, networks to store and process the data, and computers process and clean
the data for accuracy and relevancy.

More importantly, that diagram is a system of systems (SoSe) due to the increasing complexity of its opera�on. We
will see what that technology means to machine learning shortly.

Machine Learning Industrial Applications and Transformations
The list of new technology that can be a�ributed to machine learning is exhaus�ve and not possible to be covered
in its en�rety in this ar�cle. Thus, we will hit on the higher-level issues that are more readily iden�fiable.

Predic�ve Maintenance

The possibility of being able to predict disrup�ons to the produc�on line in advance of that disrup�on taking place
is invaluable to the manufacturer. It allows the manager to schedule the down�me at the most advantageous �me
and eliminate unscheduled down�me.

Unscheduled down�me hits the profit margin hard and also can result in the loss of your customer base. It also
disrupts the supply chain causing the carrying of excess stock. The need to bring addi�onal manpower to bear via
your third-party field engineering support can cost a lot of money as well.
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Joseph Zulick is a writer and manager at MRO Electric and Supply
(h�ps://www.mroelectric.com/).

A PwC study, Digital Factories 2020: Shaping the Future of Manufacturing, predicts that the adop�on of machine
learning to enable predic�ve maintenance is expected to increase among manufacturers by 38% because of the
ability to increase profit margin by elimina�ng unscheduled work stoppages.

IT/OT Convergence/Network Security

The development of machine learning will also drive many business model modifica�ons in the manufacturer
standard opera�ng procedures. That’s especially true in the organiza�onal makeup of the company.

The computer network (IT hallowed ground) will be co-located with the opera�onal sensors on the produc�on
machinery so that data can be collected and sent to the data warehouse as training data for machine learning
purposes.

There will be a need to tear down the wall of silence, separa�ng the two groups internally and allow for
collabora�on and coopera�on.

The floor operators and technicians will be significantly impacted if the network is not reliable or for some reason
gets hacked via a denial of service a�ack, which will bring produc�on to a stop. The OT sensors and devices will be
affected as much as the IT network and computers. Industry Week confirms these issues
(h�ps://www.industryweek.com/technology/security-considera�ons-iiot-challenge).

Smart Manufacturing Digital Design and Innova�on/Digital Twin Development

he ul�mate objec�ve of ar�ficial intelligence and machine learning is to enable the development of a digital twin of
the produc�on floor.

The crea�on of the digital twin would take place as an effort under a model-based systems engineering process
(MBSE) using the machine learning algorithms and knowledge gained as a founda�on.

The digital twin would serve as a pla�orm for running what-if scenarios to learn what we don’t know today.

The digital twin can also serve as an end-to-end model to be used in designing higher reliability parts and adjus�ng
the interac�ons between produc�on line machines to improve performance.

Connec�ng all these pieces, industrial cyber-
physical systems are the primary enabling
technology, which refers to an emerging data-
driven paradigm focused on the crea�on of

manufacturing intelligence using real-�me pervasive networks and opera�onal data streams.

These cyber-physical systems enable objects and processes residing in the physical world (e.g., manufacturing
facility), to be �ghtly coupled and evaluated by advanced predic�ve analy�cs (e.g., machine learning models) and
simula�on models in the cyber world, to realize self-configuring opera�ons.

Thus, this research presents an industrial cyber-physical system based on the emerging fog compu�ng paradigm,
which can embed produc�on-ready PMML-encoded machine learning models in factory opera�ons, and adhere to
Industry 4.0 design concerns about decentraliza�on, security, privacy, and reliability. (Peter, O’Donovan, Gallagher,
Bruton & O’Sullivan 2018)
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Bruton, & O Sullivan, 2018)

The Rest of the Story
If we dig deeper underneath the big-�cket items, there are thousands of other impacts that machine learning will
have on smart manufacture ring and the industrial processes that make it all work.

Other topics of interest to pursue:

1. Op�mized semiconductor manufacturing that can use root-cause analysis to reduce tes�ng costs.
2. Quality control and overall equipment effec�veness metrics by measuring the availability, performance, and

quality of assembly equipment using the improved neural networks that can learn the weaknesses of the
machines and minimize their effect on produc�on.

3. Building the connected supply chain. Logis�cs will always be the long pole in the tent of any manufacturing
opera�on. Inventory management processes can be significantly improved using machine learning techniques.
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