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Architekturen für Industrie 4.0 

Industrie 4.0:

Der Begriff wurde 2011 erstmalig auf 

der Hannover Messe erwähnt.

www.plattform-i40.de

Lenkungskreis der Deutschen Industrie 

einschließlich der Industrieverbände VDMA, 

ZVEI und Bitkom.

Unterstützung durch  Bundesregierung 

(BMBF, BMWi) und Politik.
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Industrie 4.0



Innovation: Wettbewerbsvorteil von ABB
Führend dank beständiger Investitionen in F&E

February 

13, 2014

 Über 1,5 Mrd. US$ wird jährlich in R&D investiert

 8.000 Wissenschaftler und Ingenieure

 700 Forscher in der Forschungsorganisation von ABB 

 Zusammenarbeit mit 70 Universitäten



 One of seven Corporate Research Centers worldwide

 ca. 110 scientists in Corporate Research Germany

 Plus 20-30 students, postdocs, guests

 Project volume ca. 15 M€ / year

 >50 inventions, >100 publications per year

Corporate Research Center Ladenburg
Key figures

Bangalore

Beijng / Shanghai

Västeras / Oslo

Krakov

DättwilRaleigh

CRC Ladenburg
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Corporate Research Center Ladenburg
Strategic Focus Areas

Plant Automation

Next Generation architectures and 

engineering methods for process 

and batch automation systems 

from field to plant level

Building Automation

Home and building automation 

enabling energy efficiency,

ambient assisted living, 

E-mobility and grid integration

Factory Automation

New technologies and engineering 

methods for efficient integration 

of key components in 

discrete automation applications 

Power Device Mechatronics

New actuator and sensor solutions 

on device level for efficient and 

reliable transmission and distribution 

of electricity

Service Solutions

Inventing and driving industrial service automation 

with technologies, processes 

and business models
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Industrie 4.0 – Motivation
Dr. Christian Zeidler, ABB Corporate Research Germany



OT / IT Konvergenz
Erschließt neue Regelkreise für Geschäftsoptimierung

IT: Unternehmensebene 

Analyse ‚big data’, automatisierte Maßnahmen

OT: Betriebsebene

Überwacht und steuert erfolgskritische Anlagen

Erkenntnisse lösen 

Instandhaltungs- und 

Optimierungs-Maßnahmen 

aus

Große Datenmengen für 

die Beurteilung des 

Anlagenzustands

31

2

Vorteile der 

IT/OT Konvergenz

Schnellere 

Reaktionen auf 

Echtzeit-Zustände
1

Erkenntnisse für 

Verbesserungen im 

Geschäftsprozess
2

Vorrang für 

Arbeiten, die 

Ausfallrisiko 

begrenzen

3

ProduktivitätErkenntnisseDaten 



Systemarchitekturen Heute
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Virtual Commissioning
Factory Automation Test and Integration Environment



Industrie 4.0 Automation
Cyber Physical Systems – Technical Overview

Algorithms

Topology

Process data

Documents

3D models

CPS triggers a paradigm change in industrial automation 

(Industry 4.0 Automation).

…

CPS=Cyber Physical System

systems of physical objects and corresponding virtual objects that 

communicate via omnipresent information networks

Cyber: algorithms and services, dynamic integration of services 

and service providers, and information exchange across borders

Cyber: data, collected in arbitrary and alterable information 

networks, 3D models, simulation models, documents, relations, 

work conditions, etc., available anywhere and anytime

Physical: automation module or a human

They become intelligent, explorable, self-explanatory, self-

aware, self-diagnostic and interacting assets in production 

systems. 
This is the basis for new context sensitive decision making, automatic optimization of 

production systems and resources, and Plug & Produce.

Service 

system

Physical 

objects

Data 

storage
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GMA Positioning Paper
Cyber Physical Systems in Automation
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 Efficient Back-end

IT infrastructure

Industry 4.0 – The Future of Industrial Automation
Services across functional and organizational borders
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The Internet of Things and Services - Networking People, Objects and Systems

• Augmented reality based

mobile service assistance

Production

data
Quality 

data

• Installed base management

• Data mining & analytics

• Plant KPI monitoring,

root cause analysis

ERP

Supply chain

Logistics

• Service information

• Context specific user

recommendations

Customer

Remote Service

data

 System Connectivity 

Secure Communication

 Next Generation

Industrial Service Offering

 App based Onsite 

Service Delivery



 Technology demonstrator of an augmented reality application for 

service for the Hannover Fair 2013 (developed @ DECRC).

 Localization of the device based on GPS technology guides the user 

to the device.

 Provides additional service related information (e.g. condition 

monitoring data, ServIS information, etc.) on top of the actual live 

camera pictures 

Hanover Fair 2013
Augmented Reality App 4 Service

additional 

“augmented” 

information

Camera view device

localization + info
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Industrie 4.0 Dimensionen

 System Architektur

 Physikalisch

 Logisch

 Datenhaltung und Strukturen

 Dienste (System + 

Anwendungen)

 Sicherheit + Authentifizierung

 Life-Cycle

 Konzeption + Errichtung

 Betrieb

 Service

 Evolution
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Industrie 4.0
Reference topology

plants

Communication Hub

i40

I40 service

system

i40

i40 i40

Machines 

Cells

Read access to standardized 

I40 service system with 

possibility of self-exploration 

and adaption

i40 Read access

Write access with

approval pointi40

Communication with 

standardized services based 

on standardized semantics

Value creation by software 

service systems and their 

interrelation

i40 i40

i40 i40 i40 i40

I40-machine to machine 

communicationTraditional or future I40 

production network

Storage of data in a standardized 

syntax and semantics Write access to the 

I40 service system 

with approval point

Third party services

Production optimization

Logistic optimization

Weather forecast

Payment services

Search engines

i40 i40 i40 i40

i40 i40

private
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I40-Net

Production net

Devices
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