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Executive Summary
Over the last 2 years, IndustrialML has been working with Daiwa Steel
Tube Industries to deliver a navigation system in the form of low-latency
dashboards, a communication system of real-time alerts to notify
stakeholders of potential errors as soon as they occur, and a
customizable reporting system.
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is a steel tube manufacturer based in Japan. They generate about
$100 million per year in revenue, and they process about 70,000 tonnes
of steel per year, putting them in the upper 15% of steel manufacturers.
What differentiates Daiwa from their competitors is their unique
manufacturing process. Whereas most steel tube manufacturers
submerge their product in a bath of zinc to provide a protective coating
against corrosion, Daiwa uses a process calledhttps://www.superior-tech.net/
inline galvanizing where
zinc is applied during the formation of the tube. This makes production
faster and reduces errors.
Their steel production works by cutting a giant roll of steel into strips.
These strips are put into an acid wash to clean off any impurities. Then
the different strips are fused so that all of the steel is running along the
line like a conveyor belt. Each of the steps has a few critical parameters,
and before IndustrialML’s project began, these parameters were tracked
on pen and paper or through rote observation by seasoned operators.
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Only operators with 20 to 30 years of experience can tell immediately if
something is wrong during the manufacturing process by looking at the
gauges and readouts on the machinery, what that information meant,
and how they would best resolve that problem. Additionally, many of
these senior workers are now retiring – Japan has the oldest population

globally, with
nearly 30% of the population over the age of 65.
https://www.statista.com/statistics/270087/age-distribution-in-japan/#:~:text=With%2
The second key challenge that needed to be addressed was that of
visibility. Daiwa’s skilled-worker-dependent legacy system of product
control precluded the ability of management to know exactly who might
have the expertise to deal with a specific technical problem (e.g. the
temperature of the preheater for the galvanizer being too high). The
overall lack of visibility for everyone involved with the factory needed to
be addressed. The solution offered to Daiwa presented information in an
integrated format to their stakeholders via dashboards, creating a much
stronger link between the plant and office.
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The system
INPUTS

OUTPUTS

Production Monitoring
sensors (Equipment PLCs)

DATA BACKEND

Machine Monitoring
sensors (Equipment PLCs)

Collect, synchronize
between data sources,
transform, store

Value&Cost Data
(Enterprise IT)

Navigation System: real-time
man/machine/material status
sharing among all stakeholders

DESTINATION

Desktop or mobile device
anywhere in the world

Communication System: real-time
notifications and alerts of

Quality Control sensors
(lot tracking)

production changes to text and

Operator headset, Slack,
email, SMS, stacklight, siren

audio destinations

Quality Assurance sensors
(diameter)

ANALYSIS BACKEND

Product Condition sensors
(video)

Real-time calculations of
KPIs, statistical trends,
machine learning for product
quality and condition

Reporting System: Shift-by-shift
measures of plan v. actual
production, response to alerts,
and machine utilization

Email, Slack, or internal
server

t%20of,country%20in%20the%20world%20today.

Navigation
IndustrialML’s navigation system generates comprehensive information
for every team member, whether they are in the engineering team on the
other side of the world, a production manager working remotely, or
somebody who's actually in the factory.
Daiwa team members wanted to improve their tracking of metrics such
as target line speed and current line speed to compare. IndustrialML
worked with its stakeholders across all levels of the organization to
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determine what information would be most helpful. Then infrastructure
was built to collect data from multiple brands of PLCs, MES devices,
streaming video from multiple camera types, and ERP software. Now,
IndustrialML displays all that data in an integrated status monitor, with
separate dashboards available for different stations on the line and visual
formats catering to both managers and line operators.
IndustrialML aims to introduce a sequence monitor soon to show a
24-hour rolling chart of the various parameters, but on a 10-minute basis
within that. This would allow a manager to notice trends immediately but
also have historical reports to analyze.

Communication
The communication solution that IndustrialML provided for Daiwa was
primarily built with their operators in mind. IndustrialML built an alert
system that allows the user to label any alert policy (from critical to
cautionary). The alert system was designed to notify users via multiple
channels, including Slack, email, SMS, or other web applications.
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It is important for an operator to know when production requirements
change or when production settings are off (furnace temperature
becomes too high, or a tube incurs a burn during zinc coating), but
extensive dashboards, visuals, and alerting can be very distracting. This
is why a text-to-speech engine was developed and added as a destination
so that operators could receive information via a headset instead of
checking their phones for messages. Receiving slack messages with
alerts, for instance, works well for those working in the office or remotely,
but it does not for factory workers.
In the future, IndustrialML will look to trial recording the audio
communications on the production floor and bring that information into
the system. Then, if there is an alert, there will be a drop-down menu to
categorize what actions were taken following the warning.

“Employees in various management positions have certainly
become keen on keeping an eye on the factory status remotely, in
real-time. Employees on the factory floor are also ready to help us
test new ways to improve factory conditions and communication
efficiency in an environment that is inherently very loud and
therefore not exactly communication-friendly.”
Sven Truscheit
Smart Factory and Operations Leader.
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Reporting
The last aspect of the IndustrialML smart factory solution is reporting.
There are three main types of reports:

Material reporting: This involves examining material errors and
relative expectations. For example, what were the planned and
actual throughput, line speed, and yield for the current shift?

Demand/response reporting: This shows when alerts were
generated and what the response was across a historical timeline.

Machine reporting: Analyzing the performance of the machinery.
For example, how many cuts were made by the blades during a
measurable duration? How many cycles did a machine go
through? How many does it have left?
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The incorporation of machine learning
One clearcut example of how IndustrialML uses machine learning is
through monitoring a live video feed. Each frame of the video is analyzed
to determine the quality of the steel tube moving down the line. Once it
has been categorized as defective or not, an alert is generated for an
operator via a headset, as discussed above. In general, machine learning
supplements the workflow established by the platform architecture.
Another aspect of machine learning which is in the pipeline for
IndustrialML is using alerts to create further recommendations. The
appropriate tracking can improve these alerts by logging corresponding
actions that were taken. So, ideally, eventually, there would be voice
suggestions immediately after any type of alert.
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Overall Benefits
A dashboard allows comprehensive data acquisition and information on
defects from the three key areas of the factory (Man, Machinery, and
Material). All of this data can be collected and presented in real-time, and
then via either machine learning or human expertise, factory operations
managers can optimize processes for both real-time and long-term
improvement. Over many months, management can use a dashboard to
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Study monitor trends rather than meeting with senior stakeholders
intermittently to decide on plans.

As an illustration of the benefits of adopting a dashboard, Daiwa’s remote
team was able to notice that they had been running a line with a pre-heat
temperature that was 100 degrees too hot, reducing the lifetime of the
furnace by 50%. They found that the reason for this was due to operators
trying to burn off the rust that had not been eradicated during the initial
acid wash. They were able to resolve this issue by raising the temperature
of the acid wash, saving potentially $150,000 a year due to the forecasted
extended furnace life.

“IndustrialML's smart factory solutions share real-time information
and issues to employees across all levels of the company and
encourage timely action. As a result, it has a direct positive effect on
production efficiency and yield improvement based on safety.”
Mutsumu Tanimoto
Site Director at Daiwa Steel Tube Industries
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By tracking metrics such as utilization rates,
yield, and errors much faster than when totally
dependent upon human operators, and by
alerting the relevant stakeholders immediately,
a factory is capable of increasing its uptime
and reducing its scrap by 10%. If all of the
benefits discussed above are harnessed by
manufacturers similarly-sized to Daiwa, this
could be worth more than $1 million in savings.
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