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= Global demand

= Costs
— Energy
— Time
— Financial

= Data

— High variability

— Large
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Stages in Steel Production




Stages in Steel Production

10 meters

= Malleable product

* Changing properties
— From 10 meters slab to 2 km coils
= Lot of raw sensor data

— Several hundred parameters

— Frequency of 1-10Hz over 2-3 years
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PRESED Objectives

* |mprove quality prediction / detect defects
= Product orientation concept

= Machine Learning for steel production

— Information gain (fine granularity)

$

A reference architecture to achieve these objectives
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Metal Unit Approach (Data Layer)

= Data model for production sensor data

= Object oriented (using NoSQL)

— Malleable data structure

= Hierarchically organized to fit different production steps
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Tools of Choice (NoSQL)

= MongoDB features

651483298447fb35") ,

= Key-Value Pairs
= JSON format




Tools of choice (RapidMiner)

Read MongoDB JSON To Data Select Attributes Generate Attributes Data To JSON
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Analytics Layer (Smart data)

= Smart Data through data enrichment
— Signal representation (FFT, filtering, differentiation)

— Feature generation (statistics, Shapelets)

= Calculate rescaling

— Track data changes during production

— Changing physical properties
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Data Enrichment
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Data Enrichment
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Data Enrichment in RapidMiner

Update Statement
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RapidMiner Server

= Process Execution Core
— REST API
— Share data and processes
— Schedule running processes
— Dashboards

" Train, store and apply
different machine learning
techniques

Performances Graph

NaiveBayes mmmm 0.04 0,78
SVM 0,03 0,77
PCA_KNN 0,01 0,75
GradientBoostedTree ' 0,01 0,72
RandomForest = 0,02 0,68
SVM_radial | 'p,00 0,50

Methods Overview

NaiveBayes 0.776 +/- 0.037 58d9296af3dffd65acc35de3
SVM 0.766 +/- 0.030 58d93b71f3dffd65acc35de8
PCA_kNN 0.746 +/- 0.008 58d92995f3dffd65acc35ded
GradientBoostedTree 0.718 +/- 0.006 58d92d3df3dffd65acc35de7
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Conclusion

= Special requirements for processing steel production data

= Product oriented data architecture

— Designed to handle raw production data

= Analytical platform to apply machine learning and data
visualization
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