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DEEP LEARNING FUR DIE INDUSTRIE

Quality & Process Control Predictive Analytics Cognitive Robotics
2D/3D inline inspection Machine health monitoring Smart human-robot interaction
Multimodal data Predictive quality From sensing to awareness
Data driven optimization Complex system modelling Agile, customized production

= Ccsem



u CSEM 2008
i VIDi 2012
0 Cognex 2017

DEEP LEARNING

= CsSem
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Neural Network
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Pres PostProcessing
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Deployment
Version Control

: CSem Usability


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

Al -RAILINSPECT
DEFECT DETECTION AND FINGERPRINTING

A Hochgeschwindigkeits-Diagnoseziigen
A Robuste Fehlererklassifizierung
A Fingerprinting fir Maintenance Entscheidung

Welding Plastic Particle Surface defect Chewing gum Squat Wheel slip

= Csem




MAINTENANCE

L

Preventive
Maintenance

000
000

Risk-based
Maintenance

Corrective
Maintenance

Predictive
Maintenance

= CSem



PREDICTIVE MAINTENANCE
FOR INDUSTRIAL ASSETS

= Ccsem



WARUM PREDICITVE
MAINTENANCE?

A Verfigbarkeit

A Kosten

A Produktivitat

A Optimierter Kapitaleinsatz
A Maschinen Qualitat

A Markenreputation

@ Csem
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TIME SERIES DATA

4.5
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2.5

15
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= CsSem



THE DATA SCIENCE  PYRAMID

DATA SCIENCE

Al, Deep Learning, Machine Learning,
Statistical Modeling, Natural Language
Processing, etc.

REPORTING AND
BUSINESS INTELLIGENCE

Visualization, Advanced Analytics, KPls,
Workflow Automation, etc.

MASTER DATA MANAGEMENT
AND GOVERNANCE

Stewardship, Data Quality, Cleansing, etc.

DATA ENGINEERING
Pipelines, ETL, EDW, EDL, ESB, etc.

DATA ACQUISITION

IoT, Social media, ERP, Legacy Data Stores,

Operational Systems, etc.

= Ccsem

https://sensecorp.com/data  -science -pyramid/
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Time Series
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VISUALISIERUNG UND ANALYSIS
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% Feeder Action 1
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== CBM_FeederAction1.mean
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== CBM_SmartMotorSpeed.mean

Condition Based Monitoring for Industry 4.0
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“+ Vacuum fuse picked
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¥ Feeder Action 3
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W Valve closed
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¥ Fuse Test Result
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== CBM_DurationPickToPick.mean

¥ Image Intensity
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== CBM_IntensityTotalimage.mean
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¥ Fuse detected
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== CBM_NumberFuseDetected. mean

W Fuse heat slope
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Situation Produktionsmaschinen:
Frequenzbereich 20-150kHz ist unerforscht
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SPEZIAL AKUSTIK

A Einfache Installation an jeder Maschine
A Kompakte und mobile Sensorik

A Jede Maschine verursacht Gerausche
A Kein Eingriff in Maschine

Linear-frequency power spectrogram
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Reconstruction error

CONVEYOR BELT FAILURE

Threshold range exploration, correct_normal: 1.00, false_normal: 0.00, correct_abnormal: 0.95, false_abnormal: 0.05
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Reconstruction error

CAMERA FAILURE

Threshold range exploration, correct_normal: 1.00, false_normal: 0.00, correct_abnormal: 0.96, false_abnormal: 0.04
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Seanamlag 1L Wir

Obwalden

Strecke Giswil-Briinig tagelang gesperrt

Weil auf einer Fahrram Samstag ein Antriebszahnrad eines Triebzuges pebrochen ist, kann der Abschnitt vorerst nicht hefahren werden.
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23] OBWALDEN
Aus einem Riss wurde ein Zahnradbruch:
Deswegen war die Zentralbahn-Strecke Schlussbericht

R s der Schweizerischen

Nun liegt der Untersuchungsbericht zum Zwischenfall auf der

Briinigstrecke vor. Zentralbahn und Zughersteller haben Lehren daraus s icherheitsuntersuchun gsste lle s U ST
gezogen.
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