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VDEh-Betriebsforschungsinstitut GmbH

› non-profit organisation

› applied research driven by concrete 
production topics

› steel and other process industries

› app. 100 employees

› research, development, services around 
steel production (like measurements, etc.)

› located in Duesseldorf, Germany



“Digitalisation is a pre-condition for Industry 4.0,

but Industry 4.0 is much more than digitalisation!”
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Statement I



Interpretation of Digitalisation/Industry 4.0 for Steel Industry
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product data, process data, customer demands, order data, manufacturing specifications, production sequence, maintenance data, etc.

supply chain

product catalogue, product data, order data, logistic data, delivery times, etc., 
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Interpretation of Digitalisation / Industry 4.0 for Steel Industry
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› Single plant as Cyber Physical Production System (CPPS, vertical integration)

› 100% traceability of intermediate and final products

› „Intelligent“ product with knowledge of its own quality and production history (one aspect of 
end-to-end engineering)

› Intensive networking and communication of all plants (horizontal integration inside 
company)

› Intensive communication along the complete supply chain (horizontal integration outside 
company)

› Suitable handling and usage of all data

› De-central instead of central solutions  / self-organisation
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What is a „Cyber Physical System“?
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„…merging of information processing with physical processes“

› IT-systems directly embedded in the technical process,

› Integration of processes among themselves by information flows,

› Interaction of the technical process with its environment,

› Learning functions to adapt technical processes and IT-systems.
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Digital twins
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Possible “Cyber Physical Systems” in Steel Industry
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From the aspect of volume we don’t have Big Data in Steel Industry……

nevertheless, the application of Big Data technologies makes very 

much sense in many applications in Steel Industry!
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Statement II
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“Big Data”, here: amount of data
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steel industry: 
~500 Tera-
Byte per year

LHC at CERN: 
25 Peta-Byte 
per year

(during a trial: 

1 Peta-Byte/s)

Facebook:
500 Tera-Byte 
per day

182 Peta-Byte 
per year

WWW 

humans and
machines:

2,5 Zetta-Byte
per day

Tera: 1012 Peta: 1015 Exa: 1018 Zetta: 1021 Yota: 1024
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Big Data /Smart Data
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„Big Data means the analysis of large amounts of data coming from different sources with high speed and 

with the aim to create economic benefit“ (BITKOM)
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Big / Smart Data in Steel Industry
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› High resolution and synchronised data

› Transition to more-dimensional data („spatial“) instead only 1D

› Integration of text data, video-/audio-streams, data with gaps (unstructured)

› Fast processing and „online“-usage of result

Big Data 

Analytics
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Cyber Physical Systems, horizontal / vertical integration, end-to-end 

engineering are only techniques to realise digitalisation.

Now we need suitable applications running in such digitalised factories only 

then we can realise “Industry 4.0 / Smart Factory”!
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Statement III
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Possible application areas for Industry 4.0
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› Smart control of process chain (through-process automation)

› Fast detection of cause&effect relationships

› Through-process quality control

› Self-organised production

› Smart assistance systems

› ...
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Now: examples of BFI projects!



Smart control of process chain
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Fast detection of cause&effect relationships
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Through-process quality control
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Self-organised production
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Applications for reduction of energy consumption
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Smart assistance systems
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Conclusions
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› Digitalisation is a necessary  pre-condition for Industry 4.0 ….

› … but Industry 4.0 is much more than Digitalisation

› Industry 4.0 is more a paradigm / philosophy than a technology

› The main job is now to find the best applications for Industry 4.0 with the 
largest possible effort for the process industries
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Many thanks for your attention!
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