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PRAXISBEISPIEL: MEIER SCHREINEREI AG

Ein Beispiel der konkreten Unterstltzung durch die
Anlaufstelle des Thurgauer Technologieforums

Tellnahme an TTF-Impuls-Veranstaltung im
Coworking Weinfelden, inspiriert durch
Vorstellung des PoE-Angebots (30.8.21)

Proaktive Kontaktaufnahme bei der Anlaufstelle

PoE-Erstgesprach, Identifikation von
Unterstitzungsbedarf (28.9.21)

Firmenbeispiel fir TTF-Innovationswerkstatt bei
Macardo Distillery (4.11.21) «Das Thurgauer Technologieforum hat uns einen Coach

_ - vermittelt, der mit uns sehr rasch eine neue, greifbare
INOS-Coaching (Phase 1, Opportunitaten)  Dez. Strategie entwickelt und wertvolle Kontakte vermittelt hat.
21-Feb. 22 [...] Anféinglich waren wir gegeniiber einem externen
INOS-Coaching (Phase 3, Prototyp), beantragt Berater skeptisch. Doch die Projektférderung des
Thurgauer Technologieforums und die schnellen,
umsetzbaren Resultate haben uns vollstéindig tiberzeugt.»

Katja Meier, Geschaftsfiihrerin und Inhaberin

Innosuisse Innovationscheck, Antrag in Arbeit
durch FH Biel und weiteren TG Partner

e @ *» THURGAUER
e @ ¢ TECHNOLOGIE
FORUM



IHRE ANSPRECHPARTNER

ANDREAS KAISER
Technologievermittlung &
Innovationsférderung

andreas.kaiser@technologieforum.ch

058 345 55 15

www.technologieforum.ch

ELIA MINGHETTI
Technologievermittlung &
Innovationsforderung

elia.minghetti@technologieforum.ch

000

e ® ° THURGAUER

e @ ¢ TECHNOLOGIE
FORUM

MARCO JAGGI
Technologievermittlung &
Innovationsférderung

marco.jaggi@technologieforum.ch

Innovation@technologieforum.ch



Near Future Technologies —was meint ChatGPT?

Andreas:
«Prioritize the 5 most relevant upcoming technologies oft the next 5 years»

ChatGPT:

«As an Al language model, | can identify several upcoming technologies that
have the potential to significantly impact various industries in the next 5
years. Here are the 5 most relevant that | believe will play a vital role:

1. Artificial Intelligence and Machine Learning: ...»

FFFFF



UUUUUUUUUU

OOOOOOOOOOOOO

FFFFF

Stefan Gratzer

Professor, Leiter
Kompetenzbereich Industrielle
Automation



Adrian Ruedy

Co-Founder & CEO at Smart
Factory Navigator AG &
Project Manager Industrial
Engineering at OST
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OST

Ostschweizer
Fachhochschule

Near Future Technologies
Potentiale von Technologien der "nahen Zukunft" erkennen

Thurgauer Technologieforum

Stefan Gratzer

21. Februar 2023

Departement Technik / Maschinentechnik | Innovation



Technologie / Innovation / Patente
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Megatrends der 90er

Mooresches Gesetz

Miniaturisierung

Digitalisierung
A PC at every desk (80er)

Internet for all (90)
W-LAN (Standard '99)

Mobile Kommunikation

11 | Near Future Technologies 21. Februar 2023 O OST
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Technologie

« Technologie ist die Wissenschaft beziglich
der Technik

* Wissenschaft umfasst verschiedene
Fachgebiete

 In Fachgebieten wird geforscht, neues
Wissen entsteht

* Produkt umfasst verschiedene Sachsysteme

Near Future Technologies

21. Februar 2023
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Technologie

Bildguelle: sony.com

Near Future Technologies

Kopfhorer
Bedienfeld
Speichermedium

Batterie

Markteinfiihrung 1979

21. Februar 2023

OOST



Einsatz neuer Technologien

Kopfhorer
@l = —

(&l ( o Speichermedium
Tong! > Batterie
Settings >
m..... > Bedienfeld

« Markteinfihrung: 2001

Bildquelle: apple.com
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Patent

Apple Wins Major iPod User Interface & Systems Patents

Apple Reveals a Directional Audio Interface & an Invisible Spatial Arc

Generate Directional Audio

Previous Currant Mext Mernu with Distinct Binaural

Spatialization Cues for
Each Menu em

Now Playing

Title
Author A

Album Retrieve Media Segment
Associated with Selectad
Menu ltem
L J <
Patently Apple Patenthy Appha
One of the iPod's Interfaces: What's next for the iPod Shuffle/Nano? A Speaker Clip of Course

“Now Playing" Interface

Apple Simplifies the Click Wheel, On-Screen Controls & Gets Goofy

Apple Reinvents the Wheel Humanistic and Conistent, Yet Unintelligible,
The Chok \Whesl that is Voice Synthesizer

PROCESSOR'S) C )
I [__{ SPEAKER | r_f o\ /—‘\ L=

AN\ ) L

A\ : APPLY SPEECM ANALYSIS 1

i SYNT 5 ALGORITHM TO THE eaker Dome

7 \ RECEIVE AUDIO RECORDING OF |.A | SYNTHESIS ALGORITHM TO THE P

' - y \ HUMAN SPEECH INA NATURAL |/ AUDIC RECORDING TO

{ ( N LANGUAGE b Y | GENERATE A SECOND AUDIO
.65 \ { TR RECORDING
L | — e N f
AN N e PatentlyApple.Com PatentlyApple.Com
& )

Patently Apple
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Technologiemanagement

Generation 1/ 2001 2/2002 3/2003 4/2004 5/2005 6/2006
Bedienfeld Scrollrad Touchpad Touchpad Click Wheel Click Wheel Click Wheel
Bildschirm 160x128 160x128 160x128 220 x 176 320 x 240 320 x 240
b/w b/w b/w 16 Bit 16 Bit 16 Bit
Speicher [GB] 5 20 40 60 60 160
Akkulaufzeit [h] 10 10 8 15 20 40

21. Februar 2023 O OST
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Technologieroadmap in der Retrospektive / Produktsortiment
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Visibility

Gartner Emerging Technologies Hype Cycle 2002

Key: Time to "Plateau”
O Less than two years
© Two to five years
® Fveto 10 years

® Beyond 10 years

Biometrice

A

Natural{anguage

search §
lcentity seevices O
Virtual

Wireless IV
v,

o,

Personal digital
assistant phones

Q

Personal
fuel cells
Wireless

Web Location
sensing Speech recognition on desktops
Paak of
Technology infiated Trough of Sicpe of Plateau of
Trigger Expectations Drsillusionment Eniightanment Productivity
>
Maturity »

Near Future Technologies

The first media players capable of
livestreaming over the Internet were
developed in the early 1990s.

Some of the earliest events to be
livestreamed were music concerts and
a baseball game, the latter being
broadcast with RealPlayer, a media
player developed by RealNetworks,
Inc.

https://www.britannica.com

21. Februar 2023
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https://www.britannica.com/technology/livestreaming#:~:text=The%20first%20media%20players%20capable,player%20developed%20by%20RealNetworks%2C%20Inc.

Disruption

One-Device

Cloud-Computing

Listen on Gegriindet 2006
Ursprung Schweden

Umsatz 9.7 Mrd. Euro ('21)

Spoti fy
19 | Near Future Technologies 21. Februar 2023 O OST
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Die Freiheit, meine Musik dabeizuhaben

Near Future Technologies

» Foa

ﬁmu
firtinty
Settings

how!
\»Now Maying

)
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\V- V Vv
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Eine unternehmerische Definition von Innovation

* Innovation ist eine neue oder geanderte
Dienstleistung oder Produkt.

* |nnovation realisiert Wert.

* Der Wert der Innovation muss mindestens auf
der Kosten- oder der Ertragsseite wirksam
werden.

» Der Nutzer ist bereit die Veranderung zu
akzeptieren.

FmmOF L I 1hh||
| | | |

I T T
2007-2010

Quelle: patents.google.com Search Term: Home Automation Internet

[
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Big Bang Theory: Staffel 1 Episode 9¥Marz 2008
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Home Automation

Interface

Computer
Tablet
Handy

Near Future Technologies

Rechner

Arduino
Raspberry
Cloud-Computing
Edge Devices

Netzwerk

Ethernet

Single Pair Ethernet
WLAN

Bluetooth

ZigBee

KNX

21. Februar 2023

Bildquelle: einfochips.com

Gerate

Weisswaren
Klchenmaschinen
Licht

HLK
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Innovation ist selten eine Frage des «ob», vielmehr ist es eine Frage des «wann»

« Veranderungsgeschwindigkeit

« Kundennutzen und -akzeptanz

23 | Near Future Technologies 21. Februar 2023 O OST



Gartner Emerging Technologies Hype Cycle 2008

visibility Top 4 Technologies That Will
4 Drive Smarter Homes

O Social Computing Platforms
O Video Telepresence

Microblogging O

Published: 22 July 2021

Summary

Smart homes will accelerate the digitalization in the home to provide better user experience by
_ three levels: connected, automation and intelligent interaction. The top four technologies driving

the evolution of smarter homes are connectivity, sensors, edge device Al, and native user interface.
Behavioral Economics §

" Location-Avare Appitcations (1) Connectivity
Service-Oriented \
Business Applications
Virtual Assistants

RFID (Case/Pallet)

(2) Sensors

Electronic Paper
Wikis

Social Network Analysis (3) Edge Devices

Idea Management

@ Context Delivery Architecture

inti te Bloggi
Erasable Paper Printing Systems Corporate Blogging As of July 2008 _
o (4) Native User Interface
Technology Inflated Trough of S| f Enliahte t Plateau of
Trigger Expesaiions Disillusionment T i ORI Productivity
time e
Years to mainstream adoption: bmokite

Olessthan2years O 2toS5years @ 5to10years A morethan 10years & before plateau
Source: Gartner (July 2008)

24 | Near Future Technologies 21. Februar 2023 O OST



Gartner Emerging Technologies Hype Cycle 2022

A foundation model is a

large artificial intelligence
Docertralized ety model trained on a vast
s quantity of unlabeled data
at scale resulting in a model
that can be adapted to a
wide range of downstream
tasks. Foundation models
have helped bring about a

major transformation in how

Foundation Models

Web3

Computational Storage
Superapps

Industry Cloud Platforms

Internal Talent Marketplaces

Digital Humans
Dynamic Risk
Governance

Observability-Driven
Development

Expectations

Cloud Sustainability

Data Observability
Platform Engineering
Causal Al

Open Telemetry

Minimum Viable
Architecture

Digital Twin of

Metaverse

Augmented FinOps
Machine Learning

a Customer Code Generation
Generative Design Al . .
Cybersecurity Autorjomlc R Peak of AI Syste m S are b u I It SI n Ce
g’leshht . Innovation Inflated Trough of Slope of Plateau of
renitecture - Trigger Expectations  Disillusionment Enlightenment Productivity th H : :
- eir introduction in 2018.
Time
Plateau will be reached: “1,: .
Wikipedia

() less than 2 years ® 2to5years @ 5to10years A More than 10 years ¢ Obsolete before plateau As of August 2022
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ChatGPT

What are near future technologies?
- Al und ML
- Edge Computing
- 5G Network
- VR and AR
- Quantum Computing
- Blockchain

- Autonomous Vehicles

Near Future Technologies

a what are the near future technologies?

Here are some of the near future technologies that are expected to make a significant

impact in the coming years:

1. Artificial Intelligence (Al) and Machine Learning (ML) - These technologies are becoming
increasingly sophisticated and are expected to be integrated into more and more
devices, systems and applications.

2. Edge computing - Edge computing refers to the processing of data on devices close to
the source of the data, rather than sending it to a centralized data center or cloud.

3. 5G networks - 5G is the next generation of mobile networks, offering faster speeds and
greater capacity, which will enable new technologies such as autonomous vehicles and
the Internet of Things (loT).

4. Virtual and Augmented Reality (VR and AR) - These technologies are becoming more
accessible and are being used in a variety of industries, such as entertainment, education,
and healthcare.

5. Quantum Computing - Quantum computers have the potential to revolutionize fields
such as cryptography, finance, and scientific simulation.

6. Blockchain - Blockchain is a secure, decentralized ledger technology that can be used for
a variety of applications, including cryptocurrencies, supply chain management, and
secure data storage.

7. Autonomous vehicles - Self-driving cars and other autonomous vehicles are expected to
become increasingly common in the coming years, leading to a significant shift in the

transportation industry.

These are just a few examples of the near future technologies that are expected to have a
major impact in the near future. However, it's worth noting that the pace of technological
development is always changing, and new breakthroughs and innovations can emerge at

any time.

21. Februar 2023 OST



Tome

Create a presentation with the topic Near Future Technologies

3D Printing

Exploring the Cutting Edge: Near Future | Robotics

Technologies .
g Autonomous Vehicles

Created by tome.app Artificial |n‘te"igence

Augmented Reality

Quantum Computing
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3D Printing

3D printing technology is revolutionizing the way we
create, design and manufacture products. With 3D
printing, materials such as plastics, metals, ceramics,
and even living tissue can be printed layer by layer to
create complex structures and parts. This technology is
being used in a variety of industries, from automotive to
aerospace, to create parts that are lighter, stronger, and
more precise than ever before.

The near future of 3D printing will involve the use of
advanced materials and software to create parts that are
stronger and more precise than ever before. This
technology will be used to create custom medical
implants, prosthetics, and other medical devices, as well
as parts for machines and vehicles. The possibilities are

endless. Created by tome.app




Robotics

Robotics is the field of engineering that deals with the
design, construction, and operation of robots. Robots
are machines that can be programmed to perform tasks
that would be difficult or impossible for humans to do.
Robotics technology is used in a variety of industries,
from manufacturing to healthcare, to automate
processes and improve efficiency.

The near future of robotics will involve the development
of more advanced robots that are able to think and act
independently. These robots will be used in a variety of
applications, from home assistance to medical care.
They will be able to interact with humans in a more
natural way, and will be able to learn from their

environment and adapt to changing conditions.
Created by tome.app




Autonomous Vehicles

Autonomous vehicles are vehicles that are able to drive ; \ g
themselves without the need for a human driver. This i
technology is being developed in order to make
transportation safer, more efficient, and more
convenient. Autonomous vehicles use sensors, cameras,
and artificial intelligence to detect and respond to their

environment. e

The near future of autonomous vehicles will involve the
development of more advanced technologies that will
allow vehicles to drive themselves with greater precision
and safety. Autonomous vehicles will be used for a

variety of purposes, from delivery services to public
transportation. This technology has the potential to
revolutionize the way we travel. Created by tome.app




Artificial Intelligence

Artificial intelligence (Al) is the ability of a computer or
machine to think and learn. Al is used in a variety of
fields, from healthcare to finance, to automate
processes and make decisions. Al technology is
becoming increasingly advanced, and is being used to
create systems that can think, learn, and act
independently.

The near future of Al will involve the development of
more advanced systems that are able to think and act
more like humans. Al will be used to automate
processes, make decisions, and even interact with
humans in a more natural way. This technology has the

potential to revolutionize the way we work and live.
Created by tome.app




Augmented Reality

Augmented reality (AR) is the technology that allows
users to view and interact with digital images and
objects in the real world. AR is used in a variety of
applications, from gaming to education, to create
immersive and interactive experiences. AR technology is
becoming increasingly advanced, and is being used to
create more realistic and engaging experiences.

The near future of AR will involve the development of
more advanced technologies that will allow users to
interact with digital objects in more natural and realistic
ways. AR will be used to create virtual worlds, and will
be used to enhance education, gaming, and a variety of
other applications. This technology has the potential to
revolutionize the way we interact with the world around

us. Created by tome.app  #



Quantum Computing

Quantum computing is the use of quantum mechanics
to perform calculations and solve problems. Quantum
computers are able to process and store data in a way
that is much faster and more powerful than traditional
computers. This technology is being used in a variety of
fields, from healthcare to finance, to create more
efficient and powerful solutions.

The near future of quantum computing will involve the
development of more advanced technologies that will
allow quantum computers to process and store data at
even faster speeds. This technology will be used to solve
complex problems and create new solutions that would
be impossible with traditional computers. The
possibilities are endless. Created by tome.app




“robot washing cloth in a river”

9 Stefan x DALL-E
d Human & AT
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“robot cleaning cloth in a river
like women did ”

y Stefan x DALL-E
Human & AI

35 | Near Future Technologies 21. Februar 2023 OST



“women washing cloth in a river.
replace women by robots”

9 Stefan x DALL-E
Human & AI

36 | Near Future Technologies 21. Februar 2023 OST



“robots washing cloth in a river.”

, Stefan x DALL-E
Human & AL
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“robots washing cloth in a river.”

Stefan x DALL-E
A Human & AT
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Google Suche: «Washing Cloth in a River» und «River»

Bridges and Balioons e Flickr ® Wikimedia Commons ® Outdoor Revival
How to wash your clothes in a river | Woman washing clothes in a riverin ... File:Laundry in the river.jpg ... How to hand wash your clothes - Outdoor ...

P Forest Preserve District of Will County ® The Guardian Qv The Nature Conservancy £ Twink
River vs. stream vs. creek .. River pollution goes unchecked as ... The Duck River | The Nature Conservancy What is the River Source? | Answered ...

39 | Near Future Technologies 21. Februar 2023 OST



Midjourney

Robot cleaning cloth in a distopic future

40 | Near Future Technologies 21. Februar 2023 O OST



DEEPFAKE MORGAN FREEMAN




«Neue Technologien»

ARTIFICIAL INTELLIGENCE

Any technique which enables
computers to mimic human
behavior

DEEP LEARNING

A subset ot ML which make
the computation of multi-layer
neural networks feasible

1950’s 1960’s 1970’s 1980’s 1990’s 2000’s 2010s
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Enabler
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Nvidia AGX Orin

275 TeraOPS (102)

15-60W

Bildquelle: nvidia.com
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Nebeneffekte

= Al bendtigt neue leistungsfahige Hardware
= Strukturen der IT verandern sich

= Megatrends wie Cloud und Cloud-Computing werden realisiert

400 6021 USD 13 Mar 2020

e

g
300

e
LIk
A

100
-y ] STELaTE 7y Yy
2019 2020 2021
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Disabler
=

MIT .
echnology The Algorithm

By Melissa Heikkila - 02.13.23

Last week was the week chatbot-powered search engines were supposed to
arrive. The big idea is that these Al bots would upend our expernience of
searching the web by generating chatty answers to our questions, instead of

just returning lists of links as searches do now. Only __. things really did not go

according to plan.

Approximately two seconds after Microsoft let people poke around with its new Here’s the problem: the technology iS SImpIy not
ChatGPT-powered Bing search engine, people started finding that it responded ready to be used |Ike thiS at thiS Scale
to some questions with incorrect or nonsensical answers, such as conspiracy Al Ianguage models are notorious bullshitters

often presenting falsehoods as facts.

theories. Google had an embarrassing moment when scientists spotted a
factual error in the company’s own advertisement for its chatbot Bard, which

subsequently wiped $100 million off its share price.

What makes all of this all the more shocking is that it came as a surprise to

precisely no one who has been paying attention to Al language models.

45 | Near Future Technologies 21. Februar 2023 O OST
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Machine Learning

w Find patterns

Data ————

)

Traditional
Code ———  w| software

—— = Qutcome

1\ Encode patterns

ﬁFind patterns

é Encode patterns

Data -

oo

Machine
Outcome ——» learning

Anwendungsfélle finden

Ausprobieren / Lernen

Grenzen kennenlernen

Optimieren oder verwerfen

- Model

T Supervise

Bildquelle: Machine Learning Bookcamp by Alexey Grigorev

Near Future Technologies
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Aktuell interessante Technologien

Industrielle Anwendung

@ . °

Ultimate Flexibility for Mistake and Error
Proofing in Manufacturing

\ Bildquelle: keyence.com
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Aktuell interessante Technologien

Deep Learning zur Prozessstabilisierung
Autonome Prozess Optimierung

* Vernetzung von Spritzgussmaschine und 3D-
Scanner.

- LIDAR-Messtechnologie

« Spitzgusstechnologie

quelle: OST intern / Yannik Fuster

Near Future Technologies 21. Februar 2023
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Aktuell interessante Technologien

Deep Learning zur Qualitatsuberwachung
SPU H L ‘s University of St.Gallen

Near Future Technologies 21. Februar 2023

ICAI|

Inderdisciplinary Center for
Artificial Intelligence




Aktuell interessante Technologien

Qualitatschecker

Ein Autoencoder ist ein neuronales Netz, welches versucht die Eingangsinformationen zu
komprimieren und mit den reduzierten Informationen im Ausgang wieder korrekt nachzubilden.

Encoder Decoder
x=gh)

h=f(x)

O

0000 -
O

0000
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Aktuell interessante Technologien

« Scanning der Umgebung mit RGBD-Technologie

* Objekte erkennen

« Kategorisieren

* Abgleich mit Objektdatenbank
 Informationen zu Objekt erganzen
* Neue Objekte anlegen

« Kartografieren

 Digitalen Zwilling erstellen

Near Future Technologies

21. Februar 2023
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Aus was besteht Ihr System?

F

——

Bildquelle: apple.com

Speichermedium

Kopfhorer

Batterie

Bedienfeld

G
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Ist Inre Roadmap up-to-date?

¥
e
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Herausforderungen jenseits der Use-Cases

= ALK dklaren Strategie SaWKliEl@Roadmap fir die Industrie 4.0

-» Mangel an bestehenden [glejfe]eJ{l< =g

x AN R SIS (o] (e [T a e [Sa o lsIRe [l Suche nach Kompetenzen (intern / extern)

= AVNLEREnIARIsiken und Unsicherheiten
=> L] ele [l in der Umsetzung
= VERCEERREERRSIENEECE fur die Industrie 4.0
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Smart Factory Navigator

Diese Dimensionen gilt es in Einklang zu bringen

S LICRCHICEI Internehmensstrategie?

Maturity Level Anspruchsniveau — langfristige Vision?
Process Stage
Use Cases Was konkret?

I IE
o
)

Enabling Technologies gif=Yelalate]fe] g e?

Human Centricity Welche Mitarbeitende / Kompetenzen?

Quelle: Budde, L., Hanggi, R., Friedli, T. & Riedy, A. (2022). Smart Factory Navigator. Identifying and implementing the most beneficial
use cases for your company — 44 use cases that will drive your operational performance and digital service business. [S.l.]: SPRINGER
INTERNATIONAL PU
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Smart Factory Navigator

Die Herausforderung auf dem Weg zur Smart Factory ist die hochgradige
Intransparenz der Use Cases & Losungsanbieter

—
s Hunderte K Tausende \

potenzieller use cases fur die
Smart Factory

o

Hilfe, wie
identifizieren wir die
passenden Use
Casese

Smiow 3¢ .| S 4titoo
concuree <m @teon @now Qi

Source: Industry 4.0 - Reinventing the Factory Stack by Robin Dechant

Oh je, welcher Anbieter hat die

Industrieunternenmen beste Losung

Quelle: Smart Factory Navigator AG | https://www.smartfactorynavigator.com/
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Smart Factory Navigator

In 5 Jahren Forschung der Universitat St. Gallen (HSG) & OST wurde die
Use Case Landschaft der Smart Factory bewertet und standardisiert

v% OST o -
Y&, Universitit St.Gallen Ontoshweizer Vercffentlichung Nov 22

Fachhochschule

800+ Smart Factory Framework

analysierte Use Cases aus Smart Factory

3
8
4
>20 Industrien Navigator z
44 e
z —44u_se(asesthalwnldriveyom 8
generische Use Cases sl -
=3
] 2
] ;
Prozess zur Identifikation der
wichtigsten Use Cases
Tech.nologle )= Y IS:XIQTBJRY
Mapping der Use Cases }_ NAVIGATOR

MATCHING INDUSTRY & IT

Quelle: Smart Factory Navigator AG | https://www.smartfactorynavigator.com/
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Smart Factory Navigator

-~
g o
£ 2
o g
§ @
S o
<
44 Use Cases )
= B
> 2 2
M
('
ML
s | s
] 7]
% PlE,
° s .2
> c
a g
! a
25 Technologien g
>
S E
E |5 £
= - -
-g -%
a
Q
(7]
©
oM
1 Standardisierter Demand Supply Chain Production Process Process Control Quality Maintenance
5 Management Management & Scheduling Optimization Management
Implementierungsprozess Sourcing

Planning & Optimization Execution Support

Quelle: Budde, L., Hanggi, R., Friedli, T. & Riedy, A. (2022). Smart Factory Navigator. Identifying and implementing the most Process Stage

beneficial use cases for your company — 44 use cases that will drive your operational performance and digital service business.
[S.1.]: SPRINGER INTERNATIONAL PU
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Smart Factory Navigator

Technologien ermdglichen die Implementierung eines Use Case

0 4 8 12 16 20 24 28 32 36 40 44 32

" Human-Centered Flexible
Automation

IT-Systems / IT-Infrastructure

Enterprise Resource Planning System
Manufacturing Execution System
Product Lifecycle Management System
SCADA System

Data Transmission / Data Storage
Cloud Computing

Edge Computing

Long Range Wide Area Network
5G

M2M Communication

Mobile Computing

Bimpact Evaluation

Flexibility \

Data Capturing

S .

Legend:
T oot 0= noimpact
Classificationin the Use Case Framework 10= high impact

Delivery

Internet of Things

Sensors and Actuators
Track & Trace Technologies
Vision Technologies
Cyber-Physical Systems

Data Analytics

%

g

§
L ML & St e | | g -
Al, ML & Simulation §

H

Production Automation

Collaborative Robotics
Automated Guided Vehicles \
Addltlve ManUfaCtunng Demand Supply Chain | Production Process Process Quality Maintenance

H 1t | Mar t | Schedull timizati Control M nt
New Technologies %&n;wfg creuing | Optimzaton | - Conrol | Managem

Blockchain

Drone

Wearables
Augmented Reality
Virtual Reality

Quelle: Budde, L., Hanggi, R., Friedli, T. & Riedy, A. (2022). Smart Factory Navigator. Identifying and implementing the most beneficial use cases for your company — 44 use cases that will drive your operational performance and digital service
business. [S.l.]: SPRINGER INTERNATIONAL PU
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Smart Factory Navigator

Im Mittelpunkt steht ein strukturierter Prozess zur ldentifikation

der relevanten Use Cases

1. Strategische PrioritGten 2. Use Cases Selektion und Bewertung in Potenzial
und Herausforderungen und Komplexitat — Priorisierung
definieren

§
I
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ue . -
i, 31
il e 5
Hi ”
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uc
é % 16 s
o 19
i W
m
uc
15
g
o Complexity

Potential

w® |
° =
v i

«No Action at This ;
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mn
«Take Action When
You Can Integrate Into |

I Existing Project»

i
uc
1

1 |

! |

i i

(I:umplexity

Potential

«Take Action When
You Can Integrate Into |
z an Existing Project»

«No Action at This
Stagen

i

i

" ue
S

H

H

i

(I:umplexity

3. Vom generischen Use Case
zum unternehmensspezifischen
Kontext der Implementierung

emm Implementation
ou-:mn- Learning Model

GDah Capturing Transmission to Cloud

0
&D Cloud ﬂ Cloud Implementation
4 o3 Transmicsion opiealieasarament
@' E e“dnn- System Optical Part Measures

T 6] Serisl Number Ganeration in ERP
s 2l I
il % () Laser Marking Serial Number
LB

aaaaaaaaaa

Quelle: Budde, L., Hanggi, R., Friedli, T. & Riedy, A. (2022). Smart Factory Navigator. Identifying and implementing the most beneficial use cases for your company — 44 use cases that will drive your operational

performance and digital service business. [S.l.]: SPRINGER INTERNATIONAL PU
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Smart Factory Navigator

Innosuisse-Projekt: On the Way to the Smart Injection Molding Factory

T [ autonome 4 ANALYSIS AND OPTIMIZATION
2 |5 Prozessoptimierung
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E E Plattformen :bwelchungen F o In_
2 |5 erngesteuerte emwartungs-
| e | mawospr
o |2
R [ statische/Echtzeit-Informationsvisualisierung (Dashboards, Cockpits, ...) grofies Potenzial injection moulding
Datenerfassung Datenilbertragung Datenspeicherung fortgeschrittene '
Umsetzung o o
ooo
Supply Chain nicht relevanter G o /= ) o)
Management & Anwendungsfall
Nachfragesteuerung  Produktionsplanung Beschaffung Prozessoptimierung Prozesssteuerung  Qualitdtsmanagement Wartung
Prozessstufe >
Planen & Optimieren Ausfiihrung Unterstiitzung

Quelle: Ruedy, A., Hanggi, R., Budde, L., Ehrig, F., Wick, C. & Schwendemann, D. (2021). Umsetzung von Industrie 4.0 beim Spritzgieen und Compoundieren. Teil 1 der Serie: Use-Cases nach strategischen Prioritaten in der Kunststoffverarbeitung.
In Kunststoffe.de (Hrsg.), Kunststoffe (09/2021, S. 22-26). Miinchen: Carl Hanser Verlag GmbH & Co. KG.

Wick, C., Ehrig, F., Schwendemann, D., Hanggi, R. & Ruedy, A. (2021). Auf dem Weg zur smarten Spritzgiel3fabrik. Teil 2 der Serie: Durchgéngige Datenerfassung fur die SpritzgieRproduktion. In Kunststoffe.de (Hrsg.), Kunststoffe (11/2021, S. 16-19).
Minchen: Carl Hanser Verlag GmbH & Co. KG.
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Smart Factory Navigator

Use Case 28: Optimal Process Parameter Identification

Beschreibung: Beispiel.
Betriebsdaten aus der realen Welt, wie Maschinen-, Werksttick- und
Prozessdaten, werden erfasst, analysiert und zur Simulation
verschiedener alternativer Prozesskonfigurationen verwendet.
Dadurch kdnnen die besten Prozessparameter ermittelt und

modelliert werden, was zu einer Verklrzung der Zykluszeit fuhrt.

cription Main Teb  Raw Dala Tab  Countermeasure Tab

The fcllowing button starts and stops the training. Training shoulkd
be started when the pracess werks smoathly and stopped when the
a ool should bs wsed to desied anomiss and o prodict
| COUMENMEeRsLTEs.

Anocmaly score from Algorithm LOF:

Training dataset size

é% a a 50 100 150 200
. e e

WI r k U n g : o I Comment input [press <ENTER> io savs)
 Prozessstabilitat oy e * ”"

Features with most significant dewiation at step 705 Countermeasure suggestions at step [T04]
* Reduziert Ausschuss und Nachbearbeitung _ _ TmpctTme2 soll up
® PrOZeSSStabI | Itat AmbientTmp no_action
° Q u al itatss i C h e ru n g Ambienthaist InjProfil11_soll_down
° Verl'lngel'tel' AUSSCh USS Widhdfi2 I HidPrsProfili 2_sall_up

Normalized feature value (deviation from mean)

Quelle: Ruedy, A., Hanggi, R., Budde, L., Ehrig, F., Wick, C. & Schwendemann, D. (2021). Umsetzung von
Industrie 4.0 beim SpritzgieBen und Compoundieren. Teil 1 der Serie: Use-Cases nach strategischen Prioritaten
in der Kunststoffverarbeitung. In Kunststoffe.de (Hrsg.), Kunststoffe (09/2021, S. 22—-26). Minchen: Carl Hanser
Verlag GmbH & Co. KG.
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Smart Factory Navigator

Use Case 02: Data Transmission

Beschreibung:

Datenibertragung bezieht sich auf das Senden von Datenobjekten
entweder innerhalb eines Gerats oder von einem Geréat zu einem
anderen. Dies ist fur jede digitale, datenbasierte Technologie
entscheidend, weshalb dieser Use Case als Base Use Case
betrachtet wird.

Wirkung:
- Datentransparenz
*  Ermittlung von KPlIs

« Grundlegende Voraussetzung fur ibergeordnete Use Cases

Near Future Technologies

Beispiel:

Raumkombifiihler

RS232

—

i

Wittmann Tempro Plus D

/
31
R
. HB-Vario-5

RaspberryPi Touch (trial data)

e

Raspberry Pi Battenfeld

iba I/0-System

N-Port Converter

N

TCP/IP

—

TCP/IP

“#0PC UA
—

D&

iba DAQ-C

Quelle: OST IWK, C. Wick, Vorlesungsunterlage Digind, Data Transmission of the Smart Factory, Oktober 2022
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Smart Factory Navigator

Use Case 04: Information Visualization

Beschreibung: Beispiel:

Die Visualisierung bildet die Grundlage zur Entscheidungsfindung und

unterstutzt die Beurteilung von aktuellen KPIs zur Effizienzmessung. Nutzungsfaktor

Historische und/oder Echtzeitdaten kdnnen so Uber eine §7 g cm 1 P TEEEEN
Benutzeroberflache verarbeitet und fur eine angemessene i oo mg I i LB II S | B IIII : I II II I { II ;
Visualisierung genutzt werden. i II l.l IIII II I Il 1TIHAI1IF

Wirkung:
- Datentransparenz
« Aufzeigen von KPIs (z.B. OEE)

« Validierung von Daten

BTN
. 2398%

- 47.30%

. 18.91%

» Entscheidungsgrundlage schaffen

Qualitatsfaktor

A/ / [/

| 100.00%

‘ B

E E i 11 i E :

= 3
sooe o

« Ergreifen von MaRnahmen

Qualititsfaktor.

* Prozesstransparenz

* Grundlegende Voraussetzung fur ibergeordnete Use Cases

65 | Near Future Technologies 21. Februar 2023 O OST
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Smart Factory Navigator

Use Case 16: Identification & Asset Tracking

Beschreibung:

Track-and-Trace-Technologien, erméglichen einen lickenlosen
Informationsfluss von Werksticke und Produkte entlang des
Fertigungs- und Montageprozesses. Das Ziel ist die
Rickverfolgbarkeit und Transparenz von Produktionsprozessen und
die Optimierung einer Vielzahl von leistungs- und kundenbezogenen
KPlIs.

Wirkung:

« Umgang mit mehreren Produktvarianten
* Qualitatssicherung

* Prozesskontrolle- Termintreue

« Echtzeitverfolgung von Werkstiicken

« Planung und Terminierung

« Ruckverfolgbarkeit

Near Future Technologies

Beispiel:

Link to SAP
Amazone Cloud &
Open Source Bl Tool

Unique ID Creator —
own SW i
Standard Weighing
System integrated

Close Corporation with

Start Up on Identification/
Tracking — New technology
at no additional cost

Open Source SW-platform

Standard Camera System
(off the shelf)

OSsT

Ostschweizer
Fachhochschule

Quelle: OST IPEK R. Hanggi, Vorlesungsunterlage Smart Factory, Use Case Implementation, October 2022

OST
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Smart Factory @ OST

Case Study: Unihockeyball Fertigungszelle

Vollautomatisierte Fertigungszelle flur kundenspezifisch

gestaltete Unihockeybaélle mit Losgrésse 1.

Ziele:

-> Demonstration der Mdglichkeiten einer automatisierten Fertigungszelle mit

kontinuierlicher Datenerfassung
Lickenlose Ruckverfolgbarkeit der Produkte
Vollstandige Kopplung mit einem SAP-System

Durchfiihrung einer selbstoptimierenden Produktion

Quelle: SmartFactory@OST, IWK Institut fur Werkstofftechnik und Kunststoffverarbeitung

Near Future Technologies
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Smart Factory @ OST

Case Study: Unihockeyball Fertigungszelle

Autonomous process Optimal process parameter Information Intelligent performance Digital twin
optimization identification visualization dashboard g

ANALYSIS AND OPTIMIZATION

=
> 1% ¢ 8 » &
artificial intelligence database visualization
; 'ﬂ* [} t T il \
ol E T s .23
s 1 =1 N £ g, 0sT " SE. ASSEMBLY STORAGE
Failure diagnostics E £ 53 5| FLOORBALL e,
c! i Ed 2 ! vas _....--.....,_. _
| w o c 1 -
S © 3, & ‘ (@
Incident pattern | D £ E « | E}.I. ng ‘ « B Digital inventory
L T E ' o* managemen
recognition = : D ,”r welding checkserlalnumber anagement
1 llEs 5 >S|m|o
- : ¥ i
Incident database - = O £ = T higking
0 1 I I 1 . 21 @ o F T i
L - I3 z e ramoy Identification & Asset -
EB - g = 070 0) Tracking
I — L ¥ LR
— “, | handling —
injection moulding \‘ l Human-centered
. flexible automation
conveyor laser marking weight contral’ optlcal measurement 9
PRODUCTION STORAGE
: Ri anggi i i T osT
Quelle: Riedy, A., Hanggi, R., Budde, L., Ehrig, F., Wick, C. & Schwendemann, D. (2021). Umsetzung Quality diagnostics aomsr

von Industrie 4.0 beim Spritzgie3en und Compoundieren. Teil 1 der Serie: Use-Cases nach strategischen
Prioritaten in der Kunststoffverarbeitung. In Kunststoffe.de (Hrsg.), Kunststoffe (09/2021, S. 22-26).
Miinchen: Carl Hanser Verlag GmbH & Co. KG. Fault detection
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Case Study: Unihockeyball Fertigungszelle — selected Use Cases
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Demand Supply Chain Production Process Process Control Quality Maintenance
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Planning & Optimization Execution Support
Process Stage
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Quelle: Budde, L., Hanggi, R., Friedli, T. & Riedy, A. (2022).
Smart Factory Navigator. Identifying and implementing the
most beneficial use cases for your company — 44 use cases
that will drive your operational performance and digital
service business. [S.l.]: SPRINGER INTERNATIONAL PU
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Smart Factory Navigator

Use Case 18: Production Network Configuration & Coordination Assistance

Beispiel:

\

fafl-— |
it it .&a ..nu‘ ‘f'fi;Jm
@l

Beschreibung:

Die Verwaltung eines globalen Produktionsnetzes erfordert eine
Vielzahl wichtiger strategischer Entscheidungen in Bezug auf
Produktionsstandorte und die Koordinierung. Analytische
Unterstltzungssystem - Simulation, Modellierung, etc. -erméglicht
eine groRRere Flexibilitdt und Optimierungsmafinahmen.

&
‘-_g

s
:
!

& gl @l

Wirkung:

Figure 5: Local-to-local network Figure 6: Global cross-shipping network

* Liefertreue

306 Total Profit ( kCHF): 4929.6426

 Identifizierung von Outsourcing-Potenzialen

» Kosten durch internationale Handelsbeschrankungen (Zolle)

655 200 5733@27.00 T s;% 2100

0
0»0 o > |&

* Nutzung von Grof3en- und Verbundvorteilen

« Verlagerung von Produktionsvolumen und Ressourcen

s o5 IR # X oL &
0 o AR 2 LR _ P 0
_— 2 =>4 =2y oo
\ Mw SII““ 1‘6’ Sk
4 ; :
o » ¢i0  messsH ! > |6 [67:830 o » of0  mEzzEn
.

Quelle: Liao, S., Riegg, A. & Hanggi, R. Deriving a global production network type in times of uncertainty — a
simulation based approach.
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Smart Factory Navigator

Schritt fur Schritt das erlerntes Wissen skalieren

Option lli: Implement the first use
case and then move to the next

selected use case

e T S

other machines Option lI: Implement the first use case
or lines on the same or similar machines
plant by plant

o|E—

L., | | B

similar machines Option I: Take one use case, then
expand to other machines and then go
to the other plant

UC04 Information Visualization

B

Termine Kosten Qualitat

Plant B

Quelle: Budde, L., Hanggi, R., Friedli, T. & Riedy, A. (2022). Smart Factory Navigator. ldentifying and implementing the most beneficial use cases for your company — 44 use cases that will drive your operational
performance and digital service business. [S.l.]: SPRINGER INTERNATIONAL PU
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Smart Factory Navigator

Ableiten von digitalen Services

Corporate Strategy

Business Model

Innovation
v
Operation
Strategy
Operational
Effectivity & Efficiency

Quelle: Budde, L., Hanggi, R., Friedli, T. & Ruedy, A. (2022). Smart Factory Navigator. Identifying and implementing the most beneficial use cases for your company — 44 use cases that will drive your operational performance and digital service
business. [S.l.]: SPRINGER INTERNATIONAL PU
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Adrian Ruedy Stefan Gratzer I LT I Institut for Lab Automation und

Mechatronics

Co-Founder & CEO at Smart Factory Navigator AG & Professor fur Industrielle Automation
Project Manager Industrial Engineering at OST

Oberseestrasse 10

Oberseestrasse 10 _
8640 Rapperswil

8640 Rapperswil

T direkt +41 58 257 41 99
T direkt +41 58 257 46 09 _

Mobile +41 79 959 22 92
Mobile +41 77 420 92 20 _

E-Mail stefan.graetzer@ost.ch
E-Mail adrian.rueedy@ost.ch
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