Digitalization — How artificial
Intelligence can improve
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What is artificial intelligence (Al)?

Artificial Intelligence (Al)
Machine mimicry of human behavior.

Machine Learning
Part of Al

Data analytics methods and techniques, to interpret
the data.

Deep Learning
Kind of Machine learning
Solves more complex problems.
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Artificial Intelligence (Al)

Machine Learning

Deep Learning/
Decision Trees/
Classification/
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Al framework.

Turning data into valuable information.

Recommendations:

* Process settings

« Operations optimization
* Predictive maintenance

Actionable
Insights

Data Science:

o Statistics

« Machine Learning
e Al

Data collection:
» Historical Performance
* Yield, Quality, etc.

Domain

+

Transparency
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Data coming from:
 Machine
 Sensors

* Plant control
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@ BUHLER safefood. ai

Example 1: safefood.ai :

Food safety risk monitoring.

A 11 Incidents defected this week b’

Q

Simon Schneider My FDDd Safety

simon schneider@salagroup.ch
GMWatch L J
@GMWatch

Real-time information from hundreds of sources,
inCIUdIng SOCial media and fOOd Safety authorities ﬁasr;:?rlua:n::\:':?:io?:ﬁrlot,;::;:;arg(flmll)tablz: ;gz%;eu;‘gntgngzzzgeaisliJo largest buyers

Your Interests ekl

Sign up for Premium to customize your experience!

Customizable news stream and email alerts on
food safety threats, incidents and solutions for the
market_ Trending Products

Provides patterns and insights that are difficult to i ’
obtain manually. ' s

218 7:36 PM - Feb 19, 2019 L)

Q) 21 people are talking about this >

4 days ahead of mainstream data. Trending Hazards

salmonella
listeria
e coli - 3 -
-
=

gesticide
Sflstoxin

Trending Regions i

United States
Puerio Rico  NEs—
China  Se— IFT IFI-ll—:T
United Kingdom s == @
Canada s

okt #JFS Study: using ancient grains instead of wheat may lower the acrylamide
NGRSl content of flatbreads: hubs.ly/HOgGtbMO
Digitalization - How atrtifical intelligence can improve plant performance | G. Ruppert 710 :00 PM - Feb 19, 2019




Development of a Mill.

ol &=

Automated mill Assisted mill
Diata transparency for
informed decisions and
predictive actions

Machine and process automation Machinery and production data
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Self-adjusting mill

Machine and process
optimization in a closed

loop
Production data, e.g. grain size Inteligent, self-lsarning
and external data, a.g. weathear algorithms
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Comparison
Autonomous driving
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Automated mill

Machina and process automation

Systems with
assistence function

&.0. cruise control

Assisted mill

Data transparency for
informed decisions and
pradictive actions

Machinery and production data

Self-adjusting mill

Machine and process
optimization in a closed

loop
Froduction data, e.g. grain size Inteligent, self-learning
and extarnal data, a.g. weaather algorthms




Smart Mill Level 1.
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Automation solutions. N - -

: : - wailly
Basis for the Smart Mill.
‘ y
.
Plants running without personnel up to 36 hours -
while providing smart features like: ' .

* Recipe management
* Production scheduling
« Traceability

* Maintenance

+ Etc.
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Smart Mill Level 2 & 3.
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Level

21

Automated mill

Development of a mill

Machina and process automnation

Systems with
assistence function
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Assisted mill

Data transparency for
informed decisions and
predictive actions

Production data, e.g. grain size
Machinery and production data and external data, a.g. weather
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Inteligent, self-learning
algorithms
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Setup of an lIoT platform including cloud usage.

Input

Process and single
machine data from

e Sensors

« Control system

12

Cloud

L. Data storage & processing

~
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Output

Data insights for

 Customizable dashboards
* Predictive actions
* Machine learning

applications
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Example 2: GrainiGo.
Al to estimate milling yield for maize with a smartphone.

70.0
S 60.0 o 3o
.
3 ° ¢
O @
5 90.0 - e
_ 2 ¢
Step 4. The white workin/g mode analyzes yié;dand siess cracks. ; .
2 40.0 0. ®
« 30x faster and a higher accuracy thanks to > ¢ Prediction accuracy 1.3%
deep neural networks.
30.0

30.0 40.0 50.0 60.0 70.0
Yield Actual (%)
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Example 3: Parameter analysis

Yield, quality, downtime, etc.

* Long-term data analysis

* Correlation of process related data

* Anomaly detection with the usage of algorithms

* Actions proposal in order to increase plant
performance through e.g. yield increase
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The value of data.

2%

Yield increase

«- 300KUSD

Revenue
Increase
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Smart Mill Level 4.
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Production data, e.g. grain size
and extarnal data, a.g. weather

Inteligent, self-learning
algorithms
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Future outlook.

e&

Smart mill

=
"ar

Self-optimizing
process loops

&=

Assistance

=1

Automation

18

The fullty autanomous operation of the
mill increases the profitability through:
- - Energy savings
2 - Quality control
- - Throughput increase
- - Optimization of resources

T hHuuwy ¢ imiiae

Constant product quality

The automatic grinding gap adjustment
ensures a consistent optimum grinding
effect of the Antares Plus roller mills.

Devlations in the granulation are corrected
automatically, precisely and in real time.

Safe storage of grain

Through visual overview and immediate
alarms PreMa helps you to control the
storage conditions in your sfos and to
avoud food losses.

Production transparency

With Replay Visu Analytics, the pro-
cess visualization can be reproduced at
a later time so that errors and problems
can be reconstructed.
Ensure consistently
high yields

With our Yield Management
System (YMS) recipe based yield
monitoring of different plants is
possible. Deviations become visible
and comparable. React immediate-
Iy and improve yield by ~1%.

Avoid downtimes

Efficient and lasting problem solving by
identifying errors, anomalies and their

root cause with our Error and Downtime
Analysis (EDA). Increase uptime by ~1%.

Analyze harvest
quality

The compact and portable

GrainiGo gives you an easy,

fast and accurate analysis of
freshly harvested corn.,

I 70
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Higher operational
reliability

Thanks to the ProPlant main-
tenance managerment system,
maintenance work is based on
current process data and can be
scheduled accordingly.

Starting point:
automation

Qur factory automation
Mercury MES gwves
you full control over the
entire process.







