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The Fraunhofer IML

Founded in 1981

More than 200 scientists and 250 student assistants
Turnover of 24.3 million €

There of 40% from industry, trade and services

Branches and project centers in Frankfurt am Main, Prien am Chiemsee,
Hamburg

®m Cooperation with HSG St. Gallen (Switzerland), Georgia Tech (USA),
Lisbon (Portugal), Shanghai (China), Rio de Janeiro (Brazil)
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Fraunhofer IML: Developments towards Industry 4.0

Intelligent Bin Cellular Transport Systems Rack Racer

B &

- self-provider - autonomous drive - autonomous climbing
- communicative - self-control -> diagonal drive inside the rack
- able to store energy - swarm intelligence -> bionic design
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History of industrial revolution

Level of

complexity
A

End of 18th

century

Use of water and steam
power to run mechanical
production facilities
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Beginning of
20th century

Use of electric power
enables work-sharing
mass production

Early 19705

Use of electronics and
IT to automate
production

—
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Use of cyberphysical
systems to monitor,
analyse and automate
business
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Current situation in industrial production

B Trend in production: B Trend in demand:

Standardisation and industrial

_ M Request for customised products
automation

. i [ : hi i
Effect: realisation of economies Problem: high cost of production

of scale

Problem: Lower diversity of
production Example: Ford F150
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Current situation in industrial production

B The complexity will increase B The techniques, the technology
and the tools to manage the
complexity are currently
available

® Example: Frankfurt Airport

B German law specifies
22,000 maintenance
objects

m 88,000 pages of
documentation
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What is Industry 4.0?

= AVision!

= Real time imaging of reality into
virtual space and conversely
application of the unlimited virtual
solution-space in reality

Collaborative interaction

~ < f = Selective application and
' o™ combination of technologies
n___C° &Q) provide new situations- and
TR s ) enterprise-specific possibilities
= Holistic system-thinking of
integrated supply chains
overcome physical and economic
limits
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Industry 4.0 — necessary change

Conventional Industry 4.0
System

Transformation

Internet of Service

ERP f isati
ot organisation Cloud, Bos & Service

Strategy

Management- b i s In d ust ry 4.0

Laye r 27 INDUSTRIE 2.0 INDUSTRIE 4.0
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The Smart Factory
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Smart Products

m Objects become ,intelligent”

m  They can communicate with their
environment

m Organise their way through production
Smart

Factory

m Store their whole life history
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Smart Service

=  Machines get some kind of intelligence

m Machines can communicate with each other
and their environment

m Sensors detect atypical conditions of
Smart H machines

Factory = Machines will be able to order the required
service
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Smart Data

m Collecting/
generating data is
just the first step
and right now not a

Smart I zgrzroblem any
Factory

m Interpretation and
getting the right
information out of it
is the big challenge
of tomorrow
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Smart

Factory

Conference & Expo

Smart Maintenance

m  Maintenance must adapt to the upcoming
changes with the implementation of the

Smart Factory

m Using tools (Assistance Systems) and
methods to:

m get all required information
m interpret this collected data and
m enable the staff to perform maintenance tasks

\

~ Fraunhofer Dusseldorf, Germany 2015
IML



Smart Maintenance for Smart Factories

m The Smart Factory will be the core of Industry 4.0
@ and needs Smart Maintenance to be successful

= Smart Maintenance will enable a pro-active
maintenance strategy

Machine

= The challenges for Smart Maintenance will be:
= skilled and trained maintenance staff
= securing knowledge in a multi-generation workforce
= coping with huge amounts of data / information
= the application of new technologies
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No Future without employees

= Advantages of employees’
skills

Flexibility

Creativity

Ability to improvise
Ability to experiment

Intuitivity

m Assistance Systems can
help:
m Collect, filter and prepare
Data / information

= Integrate the staff into the
cyberphysical environment
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The «Human-Machine-Interface»
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Summary

" |ndustry 4.0 - Hype or opportunity?
= Hype-Topic, but definitely an opportunity

= Right now we are seeing only the tip of
the iceberg

= There are still a lot of obstacles in our
way (e.g. IT-Security)

= Setting the course is now essential to
make the change-process a success at all
levels
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expectations Internet of Things 20 14
4 E Natural-Language Question Answering

Speech-to-Speech Translation y/’/ @ Wearable User Interfaces

Autonomous Vehicles gg’;g?uer::%zgnﬁ"g
Smart Advisors @ | ™~ Complex-Event Processing
Data Science O . Big Data
Prescriptive Analytics @ O In-Memory Database Management Systems
Neurobusiness q Content Analytics
Biochips A“
// \v
Affective Computing 0 Czl-gbndﬁCI?ud Computing p—
Smart Robots . . Aaur;;n(e:?mtlgg Reality - /I Speech Recognition
3D Bioprinting Systems ‘ ampenionny S § r Consumer Telematics
Volumetric and Holographic Displays “ Communication &/ 3D Scanners
Software-Defined Anything \a Services % <
Quantum Computing . "4
Human Augmentation ~ /@ q,antified Self B mgg;zeorﬁega“h T Enterprise 3D Printing
Brain-Computer Interface _/. \ Activity Streams
Connected Home Bloud Gompuiting — In-Memory Analytics
NFC Gesture Control
Virtual Personal Assistants '_ Smart Workspace Virtual Reality
Digital Secunty
Bioacoustic SensmgA
As of July 2014
: Peak of
Innovation Trough of : Plateau of
A Inflated il of Slope of Enlightenment i
Trigger Expectations Disillusionment Productivity
: |
time
Plateau will be reached in: obsoiaii

Olessthan2years O2to5years @ 5to10years A morethan 10 years ® before plateau
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Thank yOU for Thomas Anlahr
your Attention!

Fraunhofer Institute for Material Flow and Logistics IML

Joseph-von-Fraunhofer-Str. 2-4 | 44227 Dortmund | Germany
Phone +49 231 9743-448 | Fax -77-448
thomas.anlahr@iml.fraunhofer.de | www.iml.fraunhofer.de
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Backup
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Comprehensive
solution of Spare Parts Service
Fraunhofer IML Management Management

Take stock of spare parts Analysis and concept
of services
Introduction of new
strategies Market survey of
services
Stock optimization
Qutsourcing
Software tools
Cooperation
Certification
After-Sales Services
Warehouse planning
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