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Cyberphysical Systems in i4.0-Robotics
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Cloud Navigation for Automated Guided Vehicles
(Example 1)
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B Under development:

kills, Services
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optimization with learning
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Methode 1 Karte Methode 2

- Mavigation® Lokale Mavigation

Source: Fraunhofer IPA

Se

ite 8

Rerelics

Hosted by

VDMA



Part separation with cloud based bin picking
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algorithms (adaptation of
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Automated welding of grid binders - lot size one
(Example 3)
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Expectations regarding Industrie 4.0

More Flexibility and Adaptability
®= Fixed structures will be replaced by adaptable networks
= Local Intelligence will help to handle complexity

More Modularity and Autonomy
= Cyber Physical Products will beintroduced in all levels of Automation
= Granularity will adjust according to market needs

Highest Productivity
= Resource optimization will be done in the network based swarm optimization
= Plug & Produce features will bring down development cost significantly
= Management will do more optimization than fire fighting

New Business Models
= ,app-store” and “cloud” will provide the new knowledge management

= Prosumer-Models
®m Lot size one should be feasible
= (Big Data) shall become a new driver ez loy
= Open Source Approaches shall provide new opportunities
VDMA

Seite 12 «



Human-robot collaboration
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B Humans have skills which
can not easily be copied by

machines

B High degrees of automation

often come at excessive cost

B Symbiotic human-robot
collaboration enables new

and economical solutions
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Summary

Industrial robots are the prototype of a
cyberphysical system in manufacturing

Industrial robots are the key component in
digital manufacturing

loT and i4.0 allow new business models
with industrial robots

Large-scale industry can benefit from more
connectivity and cloud based optimization

SMESs benefit from new services and new
business modells
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Questions?
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Telefon:
E-Mail:
Web:

+49 711 685-82410

alexander.verl@isw.uni-stuttgart.de

WwWw.isw.uni-stuttgart.de

Thank you very much!

Univ.-Prof. Dr.-Ing. Dr. h.c. mult. Alexander Verl

Universitat Stuttgart
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