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1. Industrie4.0-fahige Digital Factory in Emden seit 2012
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Industrie4.0-fahige Digital Factory
in Emden seit 2012

Innovation
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RAMI4.0-compliant Digitalization of Industrial Things
4t Industrial R-Evolution: ICPS - Industry4.0 - Digitalization & Networking - New Business

18th Century 20t Century 1970s 2008+
Introduction of mechanical Electncity on the shop floor. Use of electronics Industrial
production powered by water Mass production poweredby and [T for automation = Cyber-Physical Systems
and steam electrical energy (PLC Modicon 084) (ICPS)

1st Industrial Revolution 27d Industrial Revolution 3% Industrial Revolution 4* Industrial R-Evolution
“Industry 1.0” “Industry 2.0" “Industry 3.0" “Industry 4.0”

Networking / Digitalization /f Complexity / Productivity
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Digital Factory: Industrie4.0-fahige Losungen
4t Industrial R-Evolution: ICPS - Industry4.0 - Digitalization & Networking - New Business

4. Industrielle Elvnluthn
auf der Basis w:m

cyber-physischen 8
Systemen E \ﬂ\ l

ﬂumh die Einﬁlhmng
- arbeitsteiliger Massen-
Industrie 1.0 |[praduktion mit Hilte
von elektrischer Energie

1. Industrielle Revolution

durch die Einfiihrung

mechanischer Produktions- =/

anlagen mit Hilfe von e
Wasser- und Dampfkraft i

r
Ende des Beginn des Beginn 70er Jahre ‘ Heute
18. Jahrhunderts 20. Jahrhunderts des 20. Jahrhunderts

Quelle: Braincourt
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Digital Factory: Industrie4.0-fahige Losungen
From Assets and Things to ICPS (14.0 Modules / lloT / l10S)

« An industrial asset
+ A platform for new apps, services
* Remotely manageable

\ O * Part of an ecosystem P —
A A% * Secure board with Intel Quark
\o \\ O processor
b .\‘b é
Ry QL\
QA
4,
%, %0
0
o
o ’)@ With local capabilities:
Vb ’7{ « Computing: Processor & Storage
C‘o r, % Source: « Communication: Wi-Fi, Ethernet,
o~ o . Bluetooth, etc.
O’)@O‘S\’oe/ ;H_E\ +« Monitor Sensors, Drive Actuators
s vy Gkl * Run analytics, agents, apps, etc.

Compressor

« Stream data

s Honeywell
A Ii.
3
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Digital Factory: Industrie4.0-fahige Losungen
From Assets and Things to ICPS (14.0 Modules / lloT / l10S)

The , THING" in the ICPSs shows local capabilities:
» Computing: Processor & Storage

» Communication: Wi-Fi, Ethemet, RFID, Bluetooth, etc.
> Sensors (Monitoring), Actors (Motors, Drivers) Building Applications
# Processing ;analytics - algorithms®, Apps, etc
# Streaming data

The ,,THING® in the ICP5 s is:

» Anindustnal Asset

# A platform for new Apps and Services
#» Remotely manageable

# Pan of a Cyber-Physical Eco-System
= All ime reachable (it is networked!)

é / Control / Interlocking
Sensors / Actuators \

\

Production Processes

P IMC-AESOP

EU FRPTIMC-AESORP 2044 + ARC Ao sory Board 20715

Soroe:

b

Digitalisation of ,,Things“: Internet-of-Services
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Digital Factory: Industrie4.0-fahige Losungen
I’AR — Unsere serviceorientierte (Internet-der-Dinge / 10S) Modellfabrik
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Migrationsprozess: Wie wird ein industrielles physisches System digitalisiert und in
einem Service-Cloud umgewandelt?

5

Arbeitsplatz 1 (AP1)

Hochregallager (HRL)

10
— =
Hauptstralle \
(HST) Q H’
.|
o

\:?" E & il = ]

I

Arbeitsplatz 2 (AP2)

Arbeitsplatz 3 (AP3)

Wareneingang
und -ausgang
(WEA)

[ cwea | | car1 | [ pcarz ] Inico HST Inica HST Inico HST

r 7 Master Slave 1 Slave 2

’ Gateway |
Roboter- Roboter- Roboter- 4 1
Steuerrechner Steuerrechner Steuerrechner
WEA AP1 AP2 - s .
- ~ - Frequenz- Ventil- || Ventil-
Umrichter Insel Insel
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h 4 v L 4
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WEA AP1 AP2
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i Sensoren, Aktoren,
) FlieBRband-Matoren, ...
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Frequenz- Ventil- Frequenz- Ventil- Frequenz- Ventil- Frequenz- Ventil-
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Gateway Gateway

(2]
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g
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Verbindungen:

< Profibus DP
“—+Verschiedene Punkt-zu-Punkt-Verbindungen

Modbus-TCP < TCP/IP Socket Stream
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WP1: Mitsubishi Robot

- Move to Reference Position
- Move to X,Y.Z

- Open/Close Claw

- Transport item A,B,C=XY,Z

WP1: Conveyor

- Add new item

- Remove item

- Move to Working Position 1
- Move to Working Position 2

WP2: Mitsubishi Robot

- Move to Reference Position
- Move to X,¥.Z

- Open/Close Claw

- Transport Item A,B,C-= X,Y,Z

WP2: Conveyor

- Add new item

Remove item

Move to Working Position 1
- Move to Working Position 2

Digital Factory: Industrie4.0-fahige Losungen
I2AR — Unsere serviceorientierte Modellfabrik

Storage

- Move to Reference Position
- Pick up ltemfrom XY,Z

- Place ltemat ¥,Y,2

- Transport ltem A,B,C-= XY Z

WP4: Main Conveyor

- Add new item

- remaove item
- move item to Position X

WP3: KUKA Robot

WPO: Mitsubishi Robot

- Move to Reference Position
- Move to X,¥.Z

- Open/Close Claw

- Transport item A, B,C-= X, Y.Z

- Transport item

WPO: Conveyor

WP3: Conveyor

- Add new item

- Remove item

- Move to Working Position 1
- Move to Working Position 2

- Add new item

- Remove item

- Move entrance belt
- Move exit belt

- measure item
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Digital Factory: Industrie4.0-fahige Losungen
Learning the 4% Industrial R-Evolution: Digitalization of our Economy

THE INTERNET OF SERVICES

= = loS:

Cross-cuting subjects, valid for all domains Internet

Semantic Technologies, Operational-Models, Cloud Computing, Service-oriented Platforms °f
- - | “ Services
I i]

Mobility Health Home
CPS-Szenario CPS-Szenario CPS-Szenario
Smart Mobility Smart Health Smart Home
Das E-Auto Der Patient Der Bewohner
| T T r 1 | 1 r : loT:
Cross-cuting subjects ,Cyber Physical Systems®, which is valid for all domains Internet
Security, Standards & Norms, Engineering, Mikroelectronic & Embedded Software, Education and Training of
(German: Aus- und Weiterbildung) Things
Quelle: Acatech / ZVEI THE INTERNET OF THINGS
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HSE/L - Master Industrial Informatics (MIl)

Industrial Cyber-Physical Systems (ICPS)

https://www.hs-emden-leer.de/en/study/degree-courses/all-degree-courses/industrial-informatics/

Education — Technologie Transfer
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Master Industrial Informatics (Mil)
Education 4.0, Ausbildung 4.0, Weiterbildung 4.0

/ \ + Networking digitalized Production
Education Systems
) -Industrial Internet Reference
Technologie Transfer N

-Systeme-of-Cyber-Physical Systems

-Connectivity and Interoperability
»- Vertical — Enterprise
»- Horizontal — Value Chain
»- Lifecycle Engineering

- Data- and Information-models (OPC-
UA, B2MML, PackML, AutomationML,
VASS, FAST, ISA95-ML)
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Course of Studies: Master Industrial Informatics (MPO 2017)

Specialization: Industrial Cyber-Physical Systems (English)

Master Industrial Informatics (Mll)
Education 4.0, Ausbildung 4.0, Weiterbildung 4.0

Master's Thesis

20 P (30 CP)
Robotic Systems Analytics & Mathematics Engineering ICPS Compulsory Optional Subject 2 MIl-Project 2 30 P
5CP 5CP 5CP 5CP 10 GP BAGES
Industrial Cyber-Physical Digitalization & Industrial Data Transport ' 5 -
C I Optional Subject 1 MII-P; 11
Systems Virtualization of ICPS Technologies TSR PR i (30 CP)
5CP 5CP 5CP
Compulsory Optional Subjects
Digital Economy & Society additional Optional Subject **) _O#EM“D'. o e?cfem.aF Industrielle Bildverarbeitung ***) Hardwa.re-Entwurf e o
50p 5CP intemational university 5 CP Cyber-Physical Systems 1
5 GP 5CP
Innovation Management additional Optional Subject =) foenng b e?dem_a! Mathematik in der Robotik ***) | Digitale Signalverarbeitung **)
5Cp 5cP intemational university 5CP 5CP
5 CP
**) additional subjects can be offered on a non-regular basis, e.g.: Mobile Robotics, Internet of Things ***) language requirements German B2 or equivalent
Vertiefungsstudium: Informationsverarbeitung fiir cyber-physische Systeme (Deutsch)
Masterarbeit
30 CP (30 CP)
Robatic Systems 7 Industrielle Bildverarbeitung M e e Lt Wil 1A Wahipflichtmodul Mil-Projekt 2
5 0P 5CP Cyber-Physical Systems 5 CP 10CP (30 CP)
5 CP
st e ] Mathematik in der Robotik Digitale Signalverarbeitung Wahlpflichtmodul MIl-Projekt 1
Syst 2 30 CP
e ) 5 CP 5 CP 5CP 10 CP RA.CF)
Wahlpflichtmodule
.F\IIECHLISSI‘I’IDdljﬂ - : Anschlussmodul E Ans.chlussmodul ) Analytics and Mathematics *) Engineering ICPS *) Digital Economy & Society *) =2)
Grundlagen der IT-Sicherheit Data Science Automatisierungssysteme | 5CP 5GP 5GP
5CP 5CP 5 CP
Anschlussmodul E Anschlussmodul | Anschlussmodul | Digitalization & Industnal Data Transport Innovation Management *) )
Parallele und verteilte Systeme Autonome Systeme Regelungstechnik Virtualization of ICPS ) Technologies ) 5Cp :
5CP 5CP 5 CP 5CP 5CP

* bilingual: Lehrsprache Englisch, Priifung Deutsch oder Englisch

**) weitere nicht-regulire Wahl-Angebote
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Master Industrial Informatics (Mll)
Mapping the MII-ICPS Curriculum into the RAMI4.0 Specification

DIN SPEC 91345 DlN N Is
- Life &, LoV®
1CS 03.100.01; 25.040.01; 35.240.50 IEC '—‘,__“__‘7 - ra Ghyo 1 51
Layers 62890 Valyg St H'664 #IE
feam w627
Business |E
Functional T il
Information /S ol
SS: Sommer Semester
WS: Winter Semester Communication :
Integration - <l
Asset
SS WS o
WS
SS
Master's Thasis
3 / 30CP g
3 Robotic Systems nalytics & Mathematics fe Engineering ICFS Com Optional Subject 2 Mil-Project 2 0 Cp
5CP 5CP 5CP 5CP 10 CP R EF)
Indusirial Cyber-Physical |  Digitalization & Industrial Data Transport : ; :
1 Systems Virtualization of ICPS Technologies iy {E]E':t's“a' Sl MH’:;";':’;“ ! (30 CP)
5CP 5P 5CP
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B2 CENELEC F(C—)

SS: Sommer Semester
WS: Winter Semester

'y
Business Layer
Function Layer
Interoperability] Information Layer

Communication Layer

Master Industrial Informatics (Mll)
Mapping the MII-ICPS Curriculum into the SGAM Specification

Business Objectives
Polit. / Regulat.. Framework

< 4

3
Component Layer ati \le\s
v \’e
e
SS
3 / (30 CP)
Robotic Syslems MMalytics & mn%a ngine=ghg ICPS phonal Subject 2 MH-Project 2
. 5CP - SCP 5CP 5CP 10 CP it
Industrial Cyber-Physical i Industrial Data Transport 2 : ;
1 Systems wiualzation of ICPS Technologies / ) (E}EP e ) Mﬂ'm ElF 1 {30 CP)
5CP 5CP 5CP
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Petr Stluka - Robert Harrison - Francois Jammes
Jose L. Martinez Lastra Editors

Industrial
Cloud-Based

Cyber-Physical
Systems

The IMC-AESOP Approach

@ Springer

http://www.amazon.com/Industrial-
Cloud-Based-Cyber-Physical-Systems-
IMC-AESOP/dp/3319056239/

Books and Journals (Know-How)

Proceedings: IEEE

SPECIAL ISSUE

S}!S’[’.GIDS

https://ieeexplore.ieee.org/xpl/tocre

sult.jsp?isnumber=7456363
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Honeywell mit AR und 140S als Regional DIH

() EU DIH Programe

(i) Deutsches Netzwerke wie "Basys4.2" und "I4.0-Platform”
(iij) IEEE ICPS Platform
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European
Comrmission

Honeywell mit I2AR und 140S als Regional DIH
Co-Innovation fir die Region, Europa und die Welt

SMART SPECIALISATION PLATFORM

European Commission / Smart Specialisation Platform / Tools / Digital Innovation Hubs

Home S3 Platform Sections Tools News Events Knowledge Repository Q
Search
En W search term
Er y ses e
Countries Iceland ermj
None selected ~
Sweden
Evolutionary Stages o
1 selected » hinki CHHAY
Oslo Metepbypr
- @ A
Technical Competences Stoc Estonia
None selected = 0
Denm
Services Provided o ﬂ ®
Mocki
None selected ~ .
United Kingdom Hamburg Belarus
Ireland S Bcrhn
lands
Focus on TRL Lendag
] Germany ;
None selected ~ s Kn
Slovakis Ukraine
Market sectors Paris no
Liechtenstein Hungary Moldava
rance
None selected ~ 5 Romania
Croatia
Bucuresti
Monaco rino Serb, U u #it
An Ital Monténed Igaria
North Macedoni,
A aght= 47 Rom@ : il Isl@
EZ Contact us in the following email; JRC-B3- o ohally @ = A
B e 4 ® Ankara @ Turkey
@ Click on the following link if you want to
propose new HUB. caflet| @ OpenStn

Fully Operational Q In preparation No longer in operation
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Honeywell mit I2AR und 140S als Regional DIH

Co-Innovation fiir die Region,

SMART SPECIALISATION PLATFORM

European Commission / Smart Specialisation Platform / Tools / Digital Innovation Hubs

Europa und die Welt

Home S3 Platform Sections Tools News Events Knowledge Repository Search Q
Slupsk
hleswyig
—_— e = = = Merkierb Koszalin 4
2 Vorpommern
I Hambufg a oy -
Bremerhaven E| SR zochad s
Gronllngen_ Oldenburg I
. s!?n E f I Gorzaw
[ Alhrpaar Hire rl B@ Wielkopalski
Norwich ;' 4
N_;@Ehf'f! X - Osnabriick r!.”.‘?\‘el FWolfsburg iy st b e
ige + i | J Hildeshgim ' ubuskle
DenHaag ", amnem MU pielefeld
‘s-Herto cqnhosch e fiein- ) n A
ogr lenlo® W Kassely/ Germany °eI|JZlg
Dunk 5 cen / " Dusseldol X o
unkergue: il -Belg & v Bénn _gul Thilringer ! Liberac o
LI||E' ~“Aachen /[ erutcan pherniy j Walbrzych |
7 Charlerol s . - Kot;llenz Severozapad ,
oﬂ‘”“mw‘} Frarik.fl‘[._ur'.f am Prahaes=r ohia
- i 2 Wurzb e
o LUK?n;bourg Gam il U"‘l Plzef o Stf
e i |_Nurnberg Jiho T
Reims Saarb - i i
u ame A LoOcaton oun ontac one ma epsite
Hub N Locat Count Contact Ph Email Websit
Grand-
Esti *Strasl R F .
Aachen DI nter for Pauwelsstrae 30, 52074, Germany  Univ.-Prof. Dr. A 2
Robot ealthca Aachen med. Rolf
Rossaint
m8esanet Aarhus University Centre Finlandsgade 22, 8200, Aarhus Denmark Peter Gorm +45 4189 3260 = @
Franra - .
Digitalisation, Big Data an Larsen
Data Analytics (DIGIT)
https://s3platform.jrc.ec.europa.eu/digital-innovation-hubs-tool
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Contact Info

Contact name: Prof. Dr-Ing Klaus-Dieter Thoben
Contact email: er@biba.uni-bremen.de

Contact phone: +49 421 218 50006

Location: Hochschulring 20

City: Bremen

WEBSITE

Technical Competences

+ Sensors, actuators, MEMS, NEMS, RF

+ Broadband and other communication networks (e.g.
56)

+ Cyber physical systems (e.g. embedded systems)

* Robotics and autonomous systems

+ Internet of Things (e.g. connected devices, sensors

and actuators networks)

+ Artificial Intelligence and cognitive systems

* Micra and nano electronics, smart system
integration

+ Broadband and other communication networks (e.g.
56)

+ Cyber physical systems (e.g. embedded systems)

+ Robotics and autonomous systems

* Internet of Things (e.g. connected devices, sensors
and actuators networks)

- Artificial Intelligence and cognitive systems

+ Interaction technologies (e.g. human-machine
Interaction, motion recognition and language
Salzgittef "“, technologies)

: A + Cyber security (including biometrics)

% + Advanced or High performance computing

+ Data mining, big data, database management

« Augmented and virtual reality, visualization

» Gamification

« Software as a service and service architectures

Gottingen

Honeywell mit I2AR und 140S als Regional DIH
Co-Innovation fir die Region, Europa und die Welt
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Honeywell mit I2AR und 140S als Regional DIH
Co-Innovation fir die Region, Europa und die Welt

R ) Bundesministerium Bundesministerium
Deutsches Forschungszentrum fiir Kiinstliche Intelligenz

. b o S fiir Wirtschaft fiir Bildung
erman Researc enter ror ificial Intetligence und Enefgie und Forschung
PRESSE KONTAKT
FORSCHUNG TECHNOLOGIEN & ANWENDUNGEN QUALIFIZIERUNG & VERNETZUNG
Startseite + Forschung + Projekte & Publikationen - Projelte 2} Industrie 4.0 In der Praxis Uber die Plattform

PROJEKT

Leitbild 2030 fir Industrie 4.0

Digitale Okosysteme global gestalten

BASYS4_2

) Laufzeit: ) Forschungsthemen ) Anwendungsfelder
30.06.2022

Ziel des Projekts ist die Realisierung einer kontinuierlich wandelbaren Produktion, die jederzeit eine Wandlung
von Produkten, Produktionsressourcen und Prozessen ermoglicht. Die Basis hierfiir ist eine dezentrale Digitale Okosysteme global gestalten
objektorientierte Architektur fiir prozessnahe Automatisierungsaufgaben und die Vernetzung mittels einer TTh e Yo
systemneutralen Kommunikation. Um auch kleinen und mittelstandigen Unternehmen die Realisierung einer @ ; ﬂ‘ e
kontinuierlich wandelbaren Produktion zu ermoglichen werden wir das Basissystem Industrie 4.0 in den . G
folgenden Bereichen weiterentwickeln und analog zu BaSys 4.0 Schnittstellen, sowie Referenzimplementierungen
im Rahmen des Open-Source Projekts Eclipse BaSyx bereitstellen. Neben der Weiterentwicklung der BaSys
Industrie 4.0 Middleware wird das Projekt in Standardisierungsgremien mitarbeiten, BaSys 4.0 Satellitenprojekte

unterstiitzen, Projektergebnisse praktisch erproben und Anregungen aus Anwendungskontexten in das Projekt
integrieren.

-
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https://www.dfki.de/web/forschung/projekte- https://www.plattform-
publikationen/projekte/projekt/basys4-2/ i40.de/Pl40/Navigation/DE/Industrie40/Leitbild2030/leitbild-
2030.html
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Honeywell mit I2AR und 140S als Regional DIH
Co-Innovation fir die Region, Europa und die Welt

» Grundlagen zur Innovation sind da:
— Menschen mit Know-How
— Institutionen mit Erfahrung
— HUB Struktur im Bildungsprozess

» Integration des HUBs in die Eco-System
— Region
— Deutschland
— Europa
— Die Welt

» Nachhaltigkeit (Sustainability)

— Teilnahme an EU ,Innovation Actions (IA)* und ,Research and Innovation
Actions (RIAs)

— Teilnahme an ,,Deutsche Programme® und EU DIH
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