
AMT TRANSFORMATIVE TECHNOLOGIES WHITE PAPERS

THE TRANSFORMATIVE POWER 
OF COGNITIVE AUTOMATION IN 
MANUFACTURING TECHNOLOGY

Phone & Fax

Toll Free: +1-800-524-0475
Phone: +1-703-893-2900

Fax:  +1-703-893-1151

Online

Travis Egan 
tegan@AMTonline.org

Tim Shinbara 
tshinbara@AMTonline.org

Website:  www.AMTonline.org

Address

7901 Jones Branch Dr., Ste. 900, 
McLean, Virginia 22102
United States



2

AMT TRANSFORMATIVE TECHNOLOGIES SERIES

This white paper is part of AMT’s resource library on transformative 

technologies. There is enormous opportunity for learning, collaboration, 

and investment between the manufacturing and technology communities to 

accelerate innovative solutions and product development in the coming decade. 

Industry leaders agree that every part of the manufacturing value chain will 

be transformed by technology — R&D, the supply chain, factory operations, 

sales, and service. Digital connectivity among designers, managers, workers, 

customers, and physical industrial assets will unlock enormous value and change 

the manufacturing landscape.

AMT spoke to leaders and innovators 
throughout the manufacturing and technology 
ecosystems to get their perspectives on 
transformative technologies and where they 
see the key opportunities and challenges in the 
coming decade. 

Our purpose is not to reach definitive 
conclusions about the future of technology in 
the manufacturing ecosystem since there is no 
single technology or type of manufacturer, but to 
delineate patterns that industry leaders observe 
and, where relevant, point out similarities and 
parallels with past advancements to try to shed 
some light on future developments. 

As technology continues to transform the 
manufacturing ecosystem, companies will use the 
new technologies to create new, more flexible, and 
higher quality products; increase ROI; and create 
more efficient manufacturing processes. Those 

companies who are able to successfully leverage 
technology advancements to create new market 
opportunities, or to increase company productivity, 
are more likely to succeed in this transformation. 

AMT sees the advancement of technology as 
a primary avenue of exploration. We regularly 
partner with industry leaders to host various 
events, meetups, and programming. This 
creates networking opportunities to position 
the innovative groups within the manufacturing, 
technology, start-up, and investor communities to 
build alliances, networks, and support structures. 
Such connections will facilitate the creation 
of new solutions and further strengthen the 
manufacturing technology world. 
 
At AMT, we look forward to the next generation of 
manufacturing technology and welcome hearing 
your opinions and experiences on this topic on our 
news website: www.AMTnews.org. 
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Artificial intelligence (AI) is the theory and 
development of computer systems able to perform 
tasks that normally require human intelligence. AI is 
the umbrella under which sub-sets of technologies 
and algorithms reside (such as text analytics, 
data mining, semantic technologies, and machine 
learning). Cognitive technologies are a subset of 
AI that perform tasks that “only” humans have 
previously been able to perform. The automation of 
cognitive technologies to business processes that 
are information-intensive or laborious for humans to 
manage enters the domain of cognitive automation. 
Cognitive automation is based on software bringing 
intelligence to information-intensive processes.
 
Manufacturing was the first major industry to really 
embrace what we today call cognitive automation. 
This was with the advent of robotics in the automotive 
industry in the ‘80s. Ultimately, it did not advance 
as quickly in other industries with less capital 
to invest. “A critical component of CA was cost 

prohibitive: rapid computing power and the ability 
to harness a sufficient volume of data,” said Tim 
Kulp, Vice President of Innovation & Strategy, Mind 
Over Machines. 

Introduction

“Cognitive technologies let 
manufacturers understand what is 
happening in their manufacturing 
processes and translate it  
into actionable information. It’s a 
tremendous opportunity.”  

—Johan Israelsson, Senior Vice-President 
& Head of Global Sales, Sandvik Applied 

Manufacturing Technologies
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43%
of manufacturers have added data 
scientists and data quality analysts to 
their workforce in the past few years.

“We can see that the manufacturing technology industry is definitely 
gearing up to use cognitive automation and machine learning. About 43% of 
manufacturers have added data scientists and data quality analysts to their 
workforces in the past few years and another 35% expect to do so in the next 
few years.” 

—Tim Kulp, Vice President of Innovation & Strategy, Mind Over Machines

“In the 1990s, processing power started to 
increase exponentially as costs fell, and today we 
have massive amounts of computing power at our 
fingertips at relatively low cost, and we have digitized 
almost every piece of equipment in a plant, so we 
have huge amounts of data to work with.”
 
Today, it is relatively inexpensive to collect data 
from machine tools, operators, sensors, and 
application programming interfaces (APIs) that can 

pull in information from ERP, CAM, tooling, and 
maintenance systems.

“We can see that the manufacturing technology 
industry is definitely gearing up to use cognitive 
automation and machine learning. About 43% of 
manufacturers have added data scientists and data 
quality analysts to their workforces in the past few 
years and another 35% expect to do so in the next few 
years,” said Kulp.



5 

THE TRANSFORMATIVE POWER OF COGNITIVE AUTOMATION IN MANUFACTURING TECHNOLOGY

Leveraging the  
data in operations
The biggest challenge today is determining how to 
strategically use all the data that can be collected. 
While simply displaying the data can provide 
information that can improve productivity, processing 
it with analytics software to interpret it, look for 
patterns, and to detect anomalies is much more 
valuable. For example, data from machine monitoring 
applications coupled with analytics software and 
CA can provide notifications and predictions of 
equipment problems, enabling plants to prevent them 
before they happen. 

“Another benefit of collecting data is  — even if you 
are not currently looking at it — you can always look 
back at it if something fails and look for patterns and 
anomalies in the data, and then apply it to all the 
other pieces of automation you have. This ties into 
machine learning because the more data you can feed 
into machine-learning algorithms, the smarter they 
get,” said Mike Cicco, CEO, FANUC.

It is hard to say if technology developments are driving 
the market for CA applications or market demand is 
pulling technology developments. All companies would 
like to learn from available machine data to maximize 
efficiency, quality, ROI, and predictive maintenance, 
but the cost of software and implementation are 
limiting deployment for many SMEs.

Yet one might argue that CA is advancing faster than 
the ability of most companies to fully utilize it. The 
manufacturing industry is estimated to generate twice as 

much data as any other industry in the world. Terabytes 
of data are produced by the typical manufacturing 
plant every day, and it is doubling about every year. 
Significantly, it is widely estimated that less than 1% 
of the data is typically leveraged strategically or even 
necessary for real business intelligence.

Manufacturers who want to integrate analytics 
and CA into their manufacturing processes must 
first strategically determine what processes are 
most critical to their specific needs and business 
goals: market growth, profit, quality, ROI, reduced 
energy consumption, transportation costs, or other 
company goals. 

A best practice in the implementation of CA is to start 
small and focus on specific operational datasets 
and results. For example, a specific challenge such 
as a well-known quality, throughput, or process 
issue (e.g., machine downtime) in operations should 
be targeted. Solving a specific problem offers multiple 
advantages: clearly defined data sources, easily 
measured success, and easily calculable ROI. 
 
Additionally, “the project should ideally be led by 
someone in manufacturing engineering or operations 
management with authority over the operations 
being analyzed. Their pragmatic view of the goals of 
continuous improvement and their focus on solving a 
specific manufacturing challenge will be important in 
making the project successful,” said Jon Sobel, CEO 
and Co-Founder, Sight Machine.
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Sight Machine, a speaker at a recent AMT 
Manufacturing Technology Council web event, 
has developed a software platform that uses 
AI, machine learning, and advanced analytics to 
enable real-time visibility and actionable insights in 
a manufacturing enterprise. It can analyze overall 
equipment effectiveness (OEE) and can provide data, 
analysis, and comparisons among OEE numbers by 
machine, shift, or by plant. It can improve throughput 
by identifying bottlenecks and performance drivers 
impacting yield as well as determine the root cause 
of complex plant problems. Once best practices are 
modelled from the data, they can be applied to all 
other operations.

“Talking to customers in manufacturing, we learned 
about common problems — data visibility, real-
time understanding of operations, throughput, and 
improving processes,” said Sobel. “We transform 
messy raw data into models of useful information.”

The Sight Machine platform was built for discrete and 
process manufacturing, and data from sensors, PLCs, 
product data such as serial codes pulled from legacy 
MES/FIS and ERP solutions, images from cameras, 
worker IDs, shift codes from scheduling systems, and 
supplier data can all be part of an analysis. 

FogHorn Systems, another speaker at an AMT 
Manufacturing Technology Council web event, is a 
leading developer of “edge intelligence” software. 
Additionally, FogHorn Systems uses machine learning 
and advanced analytics on premises to enable 
real-time monitoring and diagnostics, machine 
performance optimization, and proactive maintenance.
Its software can process and enrich any kind, amount, 
and velocity of data to deliver real-time analytics. 

“As one of our partners likes to say, ‘There is no Six 
Sigma environment in manufacturing. There’s only 
about a four to 4. 5 sigma environment, and it’s getting 
that incremental improvement heading towards Six 
Sigma where trillions of dollars of value is created,’” 
said David King, CEO, FogHorn Systems.

Edge computing, which enables data to be processed 
as it is streamed, is much less expensive for 
processing huge amounts of data than sending it 
to the cloud for processing. This enables real-time, 
automated feedback loops in a manufacturing 
process. For example, FogHorn’s edge intelligence 
software enables manufacturers to analyze sensor 
data in real time to identify any values that fall outside 
of previously defined thresholds and automatically 
stop the production of defective parts. 

Getting started  
with analytics
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More advanced analytics tools include AMT member 
FANUC’s Zero Down Time (ZDT) diagnostics tool. 
ZDT continually monitors each FANUC robot for 
mechanical, maintenance, and process health in real 
time and proactively detects potential robot, controller, 
or process problems before an unexpected downtime 
can occur. All information is centrally managed on a 
server and notifications can be sent via smartphone 
and other devices. ZDT can also identify areas where 
a FANUC robot can be optimized in terms of cycle time 
and energy consumption, two of many examples. 

FANUC and several other companies are also leading 
the way in utilizing CA and machine learning to 
automate tasks that humans find repetitive and 
boring such as bin picking. FANUC’s technology 
enables robots to recognize and pick up randomly 
positioned objects including loose, unsorted parts, 
irregular castings, or irregularly shaped sacks and 
packaging from a bin. With grippers suited to every 
possible handling possibility, the technology can 
be quickly adapted to different products, and the 
functionality and flexibility extends to depalletizing, 
sorting, machine tending, assembly, packing, picking 
up randomly piled parts on a moving conveyor, as well 
as error-free kitting of components for delivery to an 
assembly point.

FANUC has been able to automate bin picking 
only through the integration of multiple advanced 
technologies. And the automation is now progressing 
from the ability to pick up only identical objects to 
picking up diverse parts in the same bin though 
advancements in gripping technology and 3D sensing 
technologies. In the future, FANUC sees a method 
where bin-picking robots could teach themselves. 
As each robot’s successes and failures are mapped 
through deep learning algorithms, it learns and gets 
better at the task. Multiple pieces of automation 
doing the exact same thing share their successes 
and failures, shortening the amount of time that 
collectively all the robots (through their deep learning 
algorithms) learn.  

Today, almost all bin-picking deployments are at large, 
sophisticated manufacturers such as automotive 
OEMs. Yet most bins and manufacturing machines 
are found at SMEs. SMEs have the greatest labor 
shortages but the least capital and expertise required 
to create a bin-picking system. However, advances 
in 3D imaging, intelligent motion control software, 
and cost-effective cobots are coming together to 
enable a new generation of bin-picking solutions that 
will eventually make bin picking accessible and cost 
effective for SMEs.

Advanced  
analytics
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The promise   
of the digital thread
The ultimate goal of equipment digitization is a fully 
integrated and visible digital thread that connects 
all equipment and data in a manufacturing process 
and extends both up and downstream from suppliers 
to distributors. For a manufacturer, it provides 
a single reference point for design, engineering, 
and manufacturing, ensuring the parties can act 
in concert. The digital thread will be the topic of a 
forthcoming AMT Transformative Technologies paper, 
and even the largest companies such as Northrup 
Grumman and Sandvik agree it is still a challenge. 

The Bottom Line
Today, it is relatively inexpensive to collect data from machine tools and other equipment.
•   Cognitive automation and advanced analytics 

applications use the collected data to provide 
real-time monitoring and diagnostics, machine 
performance optimization, and proactive 
maintenance in manufacturing. More advanced 
analytics tools enable bin picking. 

•  Based on collected data, and operating without 
human intervention, decision-making is automated 
and includes making recommendations, 
predictions, and decisions. 

•  The biggest challenge is determining how to 
strategically use all the data that can be collected 
and what to prioritize.

•  A best practice in the implementation of CA is 
to  start small and focus on specific operational 
datasets and results. For example, a specific 
challenge such as a well-known quality, throughput, 
or process issue (e.g., machine downtime) in 
operations should be targeted.

The ultimate goal of equipment digitization is a fully integrated and visible digital thread that connects all equipment 
and data in a manufacturing process and extends both up and downstream from suppliers to distributors.

“Another benefit of collecting data 
is  — even if you are not currently 
looking at it — you can always look 
back at it if something fails and 
look for patterns and anomalies in 
the data, and then apply it to all 
the other pieces of automation 
you have. This ties into machine 
learning because the more data 
you can feed into machine learning 
algorithms, the smarter they get.”  

—Mike Cicco, CEO, FANUC
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