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Fraunhofer
Joseph von Fraunhofer

The organization takes its name from Joseph von
Fraunhofer (1787-1826), the illustrious Munich
researcher, inventor and entrepreneur.

Researcher Joseph von Fraunhofer, born in 1787,
brought us closer to the stars. Counted as one of
the founders of modern optics, he succeeded in
manufacturing telescopes in a quality that had
never been seen before. In 1814, he made his
most significant discovery, which was then named
after him — Fraunhofer lines. These make it
possible for us to get a closer look at space and to
understand how stars are born.
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Megatrends as Drivers of Change
More and more dynamics, volatility and change
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Megatrends as Drivers of Change
More and more dynamics, volatility and change

W Diversity B Ubiquitous information W Political world (un)-order

availability - Big Data .
B Individualization y-=lg M Volatile economy

B Anywhere & Always 24/7

B Work & Life- M Business Ecosystems
Integration = Cognitive Systems B Urbanisation

[ | Agelng societies | Dlgltal BUSineSS MOdeIS ] EnVironmentaI

W Lack of specialists B Blockchain impacts

Demographic Digital Globalization-
Change Transformation Glocalization
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Future Work at IAO

Ongoing research

Examples

B Future Work — how we change
work, how work changes us

B Productivity of service-related
work

B Working environments 4.0

B Competence management in
German companies

B Production work of the future
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Cocktail of different technologies changing our work
Digitization, the »new normal« — Cognitive Systems are »disruptors«

DIGITAL COGNITIVE

Agile cidg Artificial intelligence
\J Cyber Machine'learning

Mobil

Social Cognitive systems
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Machine Learning as an example for Al
Al does not work on its own

Understanding the

process
data
preparation
modelling
evaluation
provision

What am 1?

Error 42
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Machine Learning as an example for Al
Good, better, the best?

Al and machine learning are based on many learning cycles with correct data and results

Unsupervised Learning D Supervised Learning D Reinforced Learning

S

The application trains identifying Continuous improvement of a model,
pattern within data pools using an which is derived from positive and
algorithm, which is derived from well negative feedback, by trial and error on

The data records of the group are
based on similarities, which have been
identified in available data pools.

known data and pattern. unknown data and pattern
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Big potential - little experience
IAO-Study on the use of Artificial Intelligence

»What is your companies experience with Al?«

At least 1 specific Al application in use productive use

14%
We are preparing to introduce Al

10%

We analyzed potentials of Al

Not involved with Al so far

n =309 Percent of companies surveyed

Only few applications in

75% of respondents
are currently
dealing with Al

We are gathering informing about Al

0% 5% 10% 15% 20% 25% 30%

40%

}" Universitat Stuttgart
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Artificial intelligence changes the work of the future
Results of an ongoing IAO study on artificial intelligence

»To what extent will artificial intelligence change the division of labor between humans and

technology over the next five years?«

Empathetic activities:

- : . 2,4
Recognition and processing of human emotions
Intuitive activities: 27
Creative activities and independent adaptation : Simple activities
and analysis of
data most affected
Analytical activities: 4,3

Analysis of data

Performing activities:
Automation of simple activities

0 1 2 3 4 5

n =309
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Dimensions of the »Al SachArbeit« Analysis Method

Al application, processes and work

Al application quality _

B Degree of digitization and A
readiness for Al of the enterpris

B Evaluated data and business
model for the use of Al

B Recommendation for
Al product selection

B Requirements for data
management and IT

Process quality
B Critical areas of
process quality
® Indicators for
ability to automate Al
B Potentials of process
design
B Risks for the process quality
resulting from Al automation

Quality of work

B Critical aspects of quality of work

B Indicators for ability to automate Al

B Potentials of job design

B Risks for the quality of work due to Al automation
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IAO Projects

A few example projects with Al

REX System for fraud detection
ARPOS Chat bot for damage report

Textominado  Text document analysis

PUG (Current)  Order forecast & monitoring

WSW (Current) Digital complaint workflow

All projects focus on putting the employees’ focus

is directed towards essential value creating tasks.
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»SmartAlwork« Cooperative Project

Using Al to raise productivity and competencies in clerk jobs

The »SmartAlwork« cooperative project
W studies the impact of Al on office work

m develops design options for Al-supported

office work
B designs pilot solutions in three SMEs

® transfers guidance and recommendations
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»SmartAlwork« Cooperative Project smart(@work
Project definition: Artificial Intelligence (Al)

IT solutions and methods that perform tasks
independently, whereby the rules underlying the

processing are not explicitly defined by humans.

Until now, these tasks required human
intelligence and dynamic decisions. Now, Al takes
over and learns how to improve orders and

workflows based on data.
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Three waves of the current and upcoming Al
Spectrum ranges from support to expansion to autonomy

Algorithm Wave

B Automation of simple tasks and
processes

B Analysis of unstructured data

B Example: Translation of texts
with Deepl.com

Technological development

today

Augmentation Wave

B Dynamically interact with
technology with mental-

making

complex environments

Planning Tools »KI-CAD«

intelligent support and decision

B Automation in flexible and

B Example: Parametric Design and

2020er

Autonomy Wave

Automation of physical work and
human capabilities

Actions in complex environments
with full environmental response

Example: Deliveries with
autonomous drones

2030er
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Optimization is for processes,
Innovation is for humans.

Univ.-Prof. Dr.-Ing. Oliver Riedel

Director Fraunhofer-Institute for Industrial
Engineering (IAO)

NobelstraBe 12 | 70569 Stuttgart | Germany
Phone: +49 711 970-2012

E-Mail: oliver.riedel@iao.fraunhofer.de
Internet: www.iao.fraunhofer.de







5-Level Model of Automation of Decision-Making

0

Human Assisted Partial Approved Delegated Autonomo
decision decision decision us decision

decision decision

Source: Bitkom (editor) 2017; Kinstliche Intelligenz verstehen als Automation des Entscheidens. Leitfaden, p. 14.
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Where Artificial Intelligence Can Help

From the Issue to the Solution

Example: Customer inquiry Example: Payment for purchases
) S Issue: Trivial decisions take much time and effort, e.g.
Issue: Customers do not receive answers to inquiries by whether a minor purchase should be pa|d directly or
mail, e-mail, ... promptly enough. needs to be released for payment by an executive.
Cause:
Cause:

B Each purchase is scrutinized individually.

B Classification and forwarding to the competent contact B Time-consuming detection of irregularities.

persons is complex. Solution: All purchases less than x euros without irregularity

B Extraction of relevant technical data is time-consuming. detected are automatically passed to accounting;
B Pattern recognition by humans is difficult in case of large ev.ery.thmg elsg is submitted to the functional officer
amounts of data. with information about the purchase.

Solution: Generate suggestion for answer automatically and
forward it to appropriate contact person.
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Digitization and digital revolution
... the basics

Digitization
M Classical term for the conversion of analog values
into digital formats.

B Today's importance: to store information digitally

and make it available for electronic data processing.

B Digitization and the digital revolution are two
different things that have to do with each other.

This »revolution« can have two forms for your business
B Internal: employees, processes, information

B External: products, services
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