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FACING THE CHALLENGES OF OUR TIME



A PUBLIC -PRIVATE, NON -PROFIT ORGANIZATION

i 1984

Other public projects e o O
FOUNDED
34%
—— e Industrial income

550

10%

Cantons e——

EMPLOYEES
Source 6
of financing SITES
©
SR
Y M

225

=) INDUSTRIAL
CLIENTS/ YEAR
— 31%
Basic government 99 2

funding CHF Mio
INCOME = CSem

Innosuisse e——



WE FOCUS ON THREE RESEARCH PRIORITIES

Digital Technologies Precision Manufacturing Sustainable Energies

Additive
factyr;
yanu Ur!ng

Tools for
Life scienceS

4 ACSEM company presentation @2 CsSem



LIFE -SCIENCES FOCUS

CelMicrosystems Biomonitoring

Enabling
personalized
health

AutomatFE=e® nos ! |ntelligence

‘.‘ Body fluids

Allschwil < Alpnach « Bern « Landguart « Neuchatel « ZUrich

= Csem



DEEP LEARNINGe:

> ;‘;b. X

2 15+ years experienq‘e:" gy
| e )
2 Support humans |

:¢ Industry proven

= CsSem
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Neurell Nemerik

"- S .-M <y

-—

; "‘@@{r@ A@@@ﬁ@ﬁﬁﬁ@@ e
DataiGeneration
DateiManagement
Knowledge
Pre=, Post=Processing

_ Retro-Fitting
DY gy
O Deployment
Version Control
: CSam Usability
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INDUSTRIAL APPLICATIONS

Quality & Process Control
A2D/3D inline inspection
AMultimodal data

AData driven optimization

e =N
Caiadid .
£t 11 4
. | I’;'
: ',

|l J“d ,
;»-{” |l
BROF -

Predictive Analytics
AMachine health monitoring

APredictive quality
A Complex system modelling

T

Cognitive Robotics
A Smart human -robot interaction

AFrom sensing to awareness
AAgile, customized production

= Csem



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/



PREDICTIVE MAINTENANCE
FOR INDUSTRIAL ASSETS

= Csem



LEVEL OF MAINTENANCE

Predictivce
Maintenance

Condition o
Based
Monitoring

= Csem



PREDICTIVE MAINTENANCE

= Csem



INDUSTRIAL APPLICATIONS

Predictive Quality
AFlag problems in advance

APrevent quality loss
AData -based approach

= Csem



PREDICTIVE QUALITY

Single sample in Q-lab
Systematic batch control
100% inspection

é

o o To Ix

A Quality of a product depends on the individual
production steps and the condition of the
components used
+ Usage of product
+ Field of application

A Data-based approach combined with Al

csem




DOZENS OF PARAMETERS 0
MILLIONS OF COMBINATIC

Natural composition
Mixing ratio

Grain size

e o “o_‘_ﬂ‘_—i_ e
Temperature

Tl
il

Chemical analysis

| ——

. e ———t .

Process parameters

é



Schweizer Norm
Norme Suisse SN
Norma Svizzera

EN 197-1:2000/A1:2004

Images: www.giatecscientific.com
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DATA STORAGE & SEARCH

OPENTSDE QQUE‘S’[DB @HQ%L?RIA

v ;
TIMESCALE xi KDR I{airosDB

o 6 L:Isclcnne:t A +

A2

quasardo

x £ -

influxdb

= CSem

O Cancel Seledt Add New Dvop Database  Create Influx  Stat InfluxD8
Tesil wliur Dalabese ... Config ... « Server
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HIERARCHICAL DATA FORMAT

=

Keep Metadata
with Data

§ datasets
=

Q
=
o
c
l
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o
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Q
=
0
0 {r

§ metadata
=

dataset

wiogie)d
SS04D

©

metadata

metadata

metadata
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Time Series

s ,.-".;:,:'-' X Mean: 54.26

o SR Y Mean: 47.83

SR N X SD : 16.76

! ol e Eem Y SD : 26.93

. “"..‘ Corr. : -0.06
Ty

0 20 40 60 BO 100

= Csem
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VISUALIZATION

Input Lablodz % w
Lodz T ENCODE
Al x -
{Lab': [T, 'Lodz" TAIT
Normalize data
Lan x -
42 x =
Loan
TSNE - Clustering
® Slumber
100 ® NotsSlumber
None .
il
)
50
.
[
a
[ ]
g -
-50
-100 8
-100 -50 [ 50 100

MB-08-26T12:48:32

2018-10-FHTOSA7:50.400000

2018-12-ZHTOE:A8:08, 600000

2019-02-37T3:A4.37. 200000

K-maans

-]

2019-04-20T00:42:45 B00000

o

CLUTTER

& ANALYTICS

Display data by:

amaTieTIzE
R Lab:Lab:Slumber/Srast % v
®30 030 Slumiber x -
Mean and std pressure profile over 3314 signals
=\ —— DryerChamber2
_ __‘r = = trace 7
' -~ trace 6
% J‘ — DryerChamber1
I - == frace 4
b ~ - - trace 3
& “ — AirTank
\ -~ trace 1
’ - —trace 0
- =
180
time (sec)
© resampled @ original © differsntial O Selected ® Reference
duration init_pressure
. 10 R
H
400 H
’ _l_
. P E—
300 2
i b ¢
Ll .
.
200
[] 4
100 $ 2
o L o

H slumber [ NotSlumber

O Label

Select Parameters

Enter new label(s)

2010-08-26T21:41:04

B none

E siumber [ NotSlumber B None

Select Description

ADD LABELE

B019-06-FAT18:39:22.400000 2019-10-20T15:37:40.800000 2019-12-28T12:35:56.200000 2020-02-27T09:34 17.600000

2020-04
2ETOE-32:38



EXPERT KNOWLEDGE

Diagramm 1 | Temperatur, Druck3

' B speichern

Offnen g setup

Datei

Sequenzen

ReinigungSaeure {g)

4« >

1

‘) [ it

ZurGck  Weiter Alles Wieder- @ qons. | Diagramm 2 | Hauptdruck, Protein ﬂ
Léschen  herstellen
Tools Ansicht Darstellung Benutzer
~———
T T T T T T T T T T T T T T T
1} 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Zeit [min]
14 -
12 -
10 -
g -
[
4 L L_/\ o Wmm
2 -
0 T T T T T T T T T T T T T T T
1} 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Zeit [min]

Labeling

Mineral

Scherheit [Unkdar |-
Kommentar
Protein

Konzentratio m‘

Sicherheit |Unkdar ||
Kommentar
Fett

Scherhelt [Undar |
Kommentar
Zucker

Konzentration
Unkdar |

Kommentar

Sicherheit

Fehler




SENSOR CROSS -CORRELATIONS

HEX_FAN_3_RGT_POW_LOG_AVG_PRI 1
HEX_FAN_1_RGT_POW_LOG_AVG_PRI
HEX_FAN_2_LFT_POW_LOG_AVG_PRI 0.8
FLW_CYC_WTR_LOG_AVG_PRI
TMP_CYC_WTR_HOT_LOG_AVG_PRI )
SPD_REL_NOM _
POW_SFT_LOG_AVG_PRI
PRS_CYC_WTR_LOG_AVG_PRI .
TMP_HEX_LFT_AIR_CLD_LOG_AVG_PRI
TMP_HEX_LFT_AIR_WRM_LOG_AVG_PRI '
TMP_HEX_LFT_WTR_CLD_LOG_AVG_PRI _
TMP_HEX_LFT_WTR_HOT_LOG_AVG_PRI
TMP_WND_V_4_LOG_AVG_PRI .
TMP_WND_W_3_LOG_AVG_PRI
TMP_WND_U_3_LOG_AVG_PRI :
TMP_WND_V_2_LOG_AVG_PRI
TMP_WND_W_1_LOG_AVG_PRI
TMP_WND_U_1_LOG_AVG_PRI
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PREDICTIVE QUALITY

StratifiedShuffleSplit

0

1

AB59 Sensors Y 9 Sensor,

i Testing set

B Training set

A Mean prediction error: +/- 1.26 MPa ’

A Interpretable models
Insights on influence of chemical and

Regression accuracy test set
train set:228 test set:99

R™2 = 0.4979

mean_absolute error= 1.2608

physical composition on quality 54 -

® |

52 - I S ° oo
o ®e 04o,% ®
2 50 - » °
8 ® ()

encoder decoder L 48 - o o "‘

O % s
o
@ bo ®
a1 0*°Y%

44 .

T T T T
45.0 47.5 50.0 52.5
True Labels

= Ccsem
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First machine to produce human skin on demand
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NATURALLY -
DERIVED
HYDROGEL

A Biocompatible & biodegradable
A Batch-to-batch variability

A Limited long-term stability

A Very sensitive to preparation conditions

= Csem



CLOSED IN -LINE SYSTEM

: A=At il el
Raw Material Washing Acid/ Base Boﬂmg & Filtering Deionization Concentratl_on Sterilization
\ y ) \_ Treatment ) [\ Extraction ) L ) LU ) \&Evaporation J y
Pressure - Viscosity
Temperature pH Temperature Turbidity Conductivity Refractive Index Temperature
. . . . o W -=====
A Gelatin manufacturing compatible with Hydrogel = ,.:h—-——
A Numerous parameters can be monitored in real-time i

A Deep learning for predictive quality

= Csem

Gelatine Manufacturers of Europe



W Feeder Action 1

0.30
0.20 X
0.10 TR Ll
AT A
0 L
10:16 10:18
== CBM_FeederAction1.mean
¥ Fuse estimated
08 Sk Stee
0.6 i
04 : B2
02 Zoe ST
0 TS
10:16 10:18

== CBM_NumberFuseEstimated.mean

% Pressure
0.8 :
06 -
0.4 L i e
Bl i
02 A
10:16 10:18
== CBM_Pressure.mean
# Big conveyor belt
0.08 ;
0.06 ol
e < M
0.04 . e
002 revgtret
0 e
10:16 10:18
== CBM_SmartMotorSpeed.mean

W Feeder Action 2

08 gt 3
0.6 z
04 e Shu
02 AP M
0 i
10:16 10:18
== CBM_FeederAction2.mean
" Sharpness
1.0
08 e
06
04 . SSEreot
St | e
0.2 AAa A Aa
10:16 10:18
== CBM_Sharpnessimage.mean

+ Feeder Background lllumination In...

08
0s : =
4
02 v S ek
0 &d—dd
10:16 10:18

== CBM_FeederBackgroundllluminationintensity.

' Vacuum fuse picked

25

20 ; o

15 = f‘

10 Sl ceeeeet

0.5 - - a A
10:16 1018

== CBM_VacuumFusePicked.mean

¥ Feeder Action 3

1.0 e
08
b Leee . — 38
0.4 ’ LA s
02 e
10:16 1018
== CBM_FeederAction3.mean
¥ Cycle duration
0.40 :
0.30 .
0.20 o : *
0.10 aStles of el
0 i
10:16 10:18

== CBM_FuseCycleDuration.mean

% Vacuum
1.75
1.50 .
1.25 .
1.00 e
0.75
0.50
10:16
w= CBM_Vacuum.mean
W Fuse picked
1.5
1.0 AT
0.5 ot ity
0 AL
10:16 1018
== CBM_FusePicked.mean

' Feeder Action 4

15
1.0 —
05 -
0 ikt
10:16 10:18
== CBM_FeederAction4.mean
¥ Fuse into Feeder
44 .
42 e
40 S
38 32
36 P S
10:16 1018
== CBM_FuseintoFeeder.mean
W Valve closed
4.0 -
38 :
36 - T .
34 e .
32 g
30 A

1016 10:18

== CBM_VacuumValveClosed.mean

Flow B_c_:’re

T

W Fuse Test Result

0.6 :
0.5 bl et
04 : i
03 " = iR
02 e T
0.1 dati—tt—s
10116 10:18
== CBM_FuseTestResult. mean
' Duration Pick to Pick
20
15
1.0
05 . T
0 - SR
10:16 10:18

== CBM_DurationPickToPick. mean

W Image Intensity

125
1.00 =
075 & :
0.50
025 s i 5
0 S e e
1016 10:18

== CBM_IntensityTotalimage.mean

Optical Clarity

¥ Empty Feeder
0.5 r
04
03 =
0.2 i —vet :
0.1

10:16

== CBM_NumberEmptyFeeder.mean

¥ Fuse detected

1.0 ;
08
06

02 =gen

10:16 1018

== CBM_NumberFuseDetected. mean

w Fuse heat slope

11

1.0 Hereila

09

08

07 '

0.6 &
10:16 10:18

== CBM_FuseHeatSlope.mean




PREDICTIVE QUALITY

Algorithmic
Data Cross-Correlation
Sensor Prediction network
Database Self-supervised Learning
Normalizing

Implementation
Validation
Version Control
Feedback -Loop

Expert knowledge
Labelling Strategies
Ground Truth

Audit -Trail

= Ccsem
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