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DEEP LEARNING

2 12+ years experience
22 Support humans

¢ Industry proven
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DEEP LEARNING
FOR INDUSTRY

CSEM 2008
ViDi 2012

Cognex 2017
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Predictive Maintenance
for industrial assefts

* Unseen instances
* Interpretability
« Operational parameters
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Time Series Data
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Data

AmbientTemperature
CpuTemperature

DurationPickToPick
DurationRobotFromFeederToTestBench
DurationRobotFromTestBenchToFeeder
DurationTestBenchClosed

EPOSCurrent

EPOSPosition

EPOSVelocity

ErrorFrame

FeederActionl

FeederAction2

FeederAction3

FeederAction4
FeederBackgroundllluminationintensity
FuseCycleDuration

FuseHeatSlope

FuselntoFeeder

FusePicked

FuseTestResult

Humidity

IntensityTotallmage
IntensityTotalThermolmage
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NumberEmptyFeeder
NumberFuseDetected
NumberFuseEstimated
Pressure
ProcessCpulLoadNormalized
ProcessMemoryConsumption
Running

Sharpnessimage
SmartMotorSpeed

Started

Temperature
TemperatureThermoCam
TotalCpuLoadNormalized
TotalMemoryConsumption
Vacuum
VacuumFusePicked
VacuumValveClosed
ValidFrame
ValidFrameOptrisPIIRCamera
WriteTime

FusePickedEvent
TestFailedEvent
CurrentTestPassedEvent

AllTestsPassedEvent
FuseNotPickedEvent
RobotStartMovementAtTestBenchEvent
RobotArrive AtFeederEvent
RobotStartMovementAtFeederEvent
RobotArrivesAtTestBenchEvent
CloseTestBenchEvent
OpenTestBenchEvent

FeederEventl

FeederEvent2

FeederEvent3

FeederEvent4
CompressorActivatedEvent
CompressorDeactivatedEvent
LightBarrierEvent
FuseDetectionEvent
OpenVacuumValveEvent
CloseVacuumValveEkvent
OpenPressureValveEvent
ClosePressureValveEvent
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Condition Based Monitoring for Industry 4.0
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Failure Use-Cases

Change fuse positions on feeder
Speed small conveyor belt
Speed big conveyor belt

Block light barrier

Reduce amount of fuses on feeder

= CSem

IDS cam sharpness
IDS cam illumination
IDS cam cover FoV
Pressure leakage

Vacuum leakage
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Vorgehen

Datenakquise

Sensor Measurement Range
Gyroscope 2000°/s

Magnetometer  + 1300 pT

Temperature -40 to 85 °C
Pressure 1 o 200 kPa
Humidity 0 to 100 %RH
Light 0to>20uV

Resolution
0.06 °/s
0.3 uT

0.01 °C
1.6 Pa
0.04% RH

<100 mix

Sampling Rate
0 (off) to 200 Hz
O (off) to 10 Hz
0 (off) to 10 Hz
0 (off) to 10 Hz
O (off) to 10 Hz

O (off) to 4 Hz

Spezifikationen des ausgewdhlten Datenloggers (Auswahl auf Basis der Voranalyse)



Datensatz - Spektrogramme

ID: 2, Oil [1-5]: 5, cogwheel degrad.: 7.0%
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Kontakt

Mario Russi
Senior Engineer Robotics & Deep Learning
Mario.russi@csem.ch

CSEM SA
Untere Grundlisir. 1 | 6055 Alpnach
WWW.CSsemM.ch
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