Herausforderungen von Heute
sind die Chancen von Morgen

Daten, Kunstliche Intelligenz, Optimierung Instandhaltung






BifbGRrBRLker Moore


https://youexec.com/plus

Nvidia AGX Orin
275 TeraOPS (10%?)
15-60W


https://youexec.com/plus

«The world’s most valuable
resource Is no longer oill...



...pbut data »



source: www. www.raconteur.net



Wie kriegen wir genugend Daten?

D I'm not a robot c

ReCAPTCHA




>chach Human Parity


https://youexec.com/plus

Human-Parity

2018 — Text Comprehension

2017 — Speech Recognition

2016 — Image Recognition

2015 - Game Go


https://youexec.com/plus
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2022


https://youexec.com/plus

Viel Geld...


https://youexec.com/plus

Sehr viel Geld...

KUNSTLICHE INTELLIGENZ

Panasonic kauft KI-Spezialisten fur sieben
Milliarden Dollar

Eine Akquisition fir sieben Milliarden Dollar: Panasonic
ubernimmt Blue Yonder, die mit kilinstlicher Intelligenz die
Nachfrage von Produkten vorhersagen.



https://youexec.com/plus



https://youexec.com/plus
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Von der Natur inspiriert


https://youexec.com/plus

Kunstliches Hirn
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up to 120 Layers



Natur

20X 2'000'000x



Wie lernt ein Mensch?
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Supervised Learning
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Reinforcement Learning
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Unsupervised Learning
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https://youexec.com/plus

Neural Network

Data acquisition
Data Management
Expert Knowledge
Pre-, Post-Processing
Certification
IP-Protection
Deployment
Version Control
Usability


https://youexec.com/plus

DIAGNOSTICS TRAIN

160km/h
18 cameras

10 GB/km
y 2

BIG DATA


https://youexec.com/plus

Classification

Welding Joint Surface defect Chewing gum Squat Wheel slip



https://youexec.com/plus

Data Labelling


https://youexec.com/plus

Experts...


https://youexec.com/plus

Fingerprinting



https://youexec.com/plus

Evolution of a Defect

November 2016 February 2017 April 2017 Mai 2017 June 2017 August 2017



https://youexec.com/plus

SBB: Al-Rallinspect


https://youexec.com/plus



https://youexec.com/plus

Malintenance

Preventive Risk-based Corrective Predictive
Maintenance Maintenance Maintenance Maintenance



Time Series Data
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The Data Science Pyramid

https://sensecor p.com/data-science- pyramid/


https://youexec.com/plus

Zeltrethen

= CSEM




Predictive Maintenance

for industrial assets »

« Unseen instances
* Interpretability
- Operational parameters


https://youexec.com/plus

€ influxdata

Data Storage & Search


https://youexec.com/plus

Visualization & Analytics


https://youexec.com/plus

Sensor Cross-Correlations


https://youexec.com/plus

Condition Based Monitoring

Unsupervised




Lab-Setup

24/7 Operation
10 Fehlerklassen
12 Monate detallliertes Logging



Condition Based Monitoring

97.71%

Good

DL

309

Defect

Good Defect

Train



Fehlerklassifizierung

Supervised < >

Unsupervised




Klassifizierung

97.5%

O O O




Predictive Maintenance

Supervised < >
< 0> ..
Unsupervised Big Data




Field Results

Part changed on

14.02.2019
Machine: X01
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Field Results
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Predictive Maintenance

Critical / Failure

Normal






https://youexec.com/plus

Kafigbrucherkennung






Datenakquise

Acc. Type

Piezo-
electric
Digital
Capacitive

Range

+ 5009

+ 409

Sampling
Rate

20,000 Hz

4,000 Hz

Bandwidth

0 to 2,000 Hz

0 to 300 Hz

Noise

< 0.4 gRMS

< 0.01 gRMS

Resolution

0.0015 g

0.00008 g



https://youexec.com/plus

Datenerfassungsprotokoll



Vorverarbeitung Signale


https://youexec.com/plus

Datensatz - Spektrogramme



Datensplitting

= 75% Training

75% Training

99.2% 77.0%


https://youexec.com/plus
https://youexec.com/plus

/welfache Klassifizierung

Yaa e

Lagerschaden-
detektor
Datenvorverarbeitung A
Frequenzen errechnen (FFT) : ;

Diagnose

Datenvorverarbeitung B

Teilungsfehler-
detektor


https://youexec.com/plus

Resultate nach Optimierung

100.0% 72.3%


https://youexec.com/plus

Analytik App

C ® 127.0.0.1:8080/analytics

Messbereiche

OLangsam vorwérts OMittel vorwarts @®Schnell vorwarts OlLangsam rickwarts OMittel rickwérts OSchnell riickwarts

Typ

Langsam vorwarts
Mittel vorwdrts

Schnell vorwarts

KI Diagnose

Kl Diagnose

Modelle Diagnose Unsicherheit




5 Punkte Plan

Sensoren

Daten

Experten Wissen
Algorithmik
Business Case



Photo by Pilatus Aircraft Ltd



Contact

Philipp Schmid
Head Industry 4.0 & Machine Learning

M +41 78 769 86 78

CSEM SA


https://youexec.com/plus
mailto:philipp.schmid@csem.ch
http://www.csem.ch/

