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Vorstellung IIP-Ecosphere



w‘ lIP-Ecosphere — Ein offenes Okosystem

IIP-Ecosphere
e —— e

Ziel: Aufbau eines offenen KI-Okosystems fir die intelligente Produktion

Vereinfachter Zugang zu Kl-Losungen

lIP-Ecosphere lloT-Plattform
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w lIP-Ecosphere auf einen Blick

slashwhy serresheimer LENZe pralo8 & Traf?sf@r

SIEMENS [#] SENNHEISER

KIPROTECT GILDEMEISTER

ArF

II,JU rapidminer  W#.

W 3

BITMOTEC

e Sitdy
S %

CJ\-)&\UH g U
Ay
O\C

Q’.’aqga‘{l\

Nutzfahrzeuge

FRIEDRICH-ALEXANDER ?
mmseo o Fraunhofer

ISST
{P Deutsche Messe
Technology Academy

n
[l
Ii
5
=3

IIP-Ecosphere - Werkstattgesprach Gerresheimer -

_ARmis |\

Anwendungsorientierte Forschung

casy Tech

Vereinfachter Zugang zu Kl durch:
* Demonstratoren

* KI-Beschleunigung

« Best Practices

G X
C > <
% ey, o R

2lor . K)-De© & Einbindung von Stakeholdern,

_ 5" Events, Wissens-Transfer
e wo
8lona| Innovatio®

(%/j? UNIVERSITAT
KOBLENZ - LANDAU

18.01.2022 © IIP-Ecosphere Konsortium 5




w‘ Die lIP-Demonstratoren

lIP-Ecosphere

Prozessstabilitat bei der Glasumformung
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Vorstellung Gerresheimer



Gerresheimer

A leading partner for the pharma & healthcare industry

Revenues by market segment' | Revenues by region
Revenues at constant exchange rates financial year 2020 EUR ~ 1.4 bn 2%
81% Pharma and Healthcare ‘

2020

12% Cosmetic

, 7% Other

» Europe wUSA = Asia = Latin America

MARKET LEADER in primary packaging ]. 5 . 5 b n # 1

for injectables / drug delivery devices in prescription &

pieces sold p.a. injectables
in the US
OVER Supplying all of
STRONGLY DIVERSIFIED
CUSTOMER BASE 1 500 TO p ]' O
customers Pharma companies
Selling in Over
PRODUCING in 14 countries 1 OO 5
countries continents
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Gerresheimer product overview
A leading partner for the pharma & healthcare industry in packaging

Prefillable syringes Plastic bottles Pharma glass bottles
(incl. Centor)
l =
s , = ) i-
* ‘l‘_“ ‘ ‘G 't , & wf
LH - ' =
11l Ny
~ 600m pieces ~ 5.5bn pcs ~ 2.5bn pcs
Gerresheimer is manufacturing 16bn products a year
Injection vials Ampoules Inhalers

[
o O
W - ®

~ 2bn pcs ~ 100m pcs
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Cosmetics

Cartridges

12

|

9 1

~ 1bn pcs
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Product overview MDS

Prefillable syringes and pen cartridges

Glass syringes: bulk lEEs syrmug::. SRR Plastic syringes Pen cartridges
Gx® bulk Gx RTF® Gx RTF® ClearJect® Gx® pen cartridges
ClearJect®
¥ Washed, sterilized and filled ¥ Washed, siliconized, pre- ¥ Innovative drug delivery plat- ¥ Cartridges for insulin (glass
by the customer, assembled with closure form based on COP (Cyclic type I)
I Delivery of the unsterilized system and sterilized with Olefin Polymer)
syringe bodies in flat trays ethylene oxide (EtO); ¥ For highly demanding drug
(Rondo Trays) ¥ Delivery of syringes products like sensitive
completely prepared for biotech formulations

d

U,[l aseptic filling l - I l

) - ‘
) S—

B -ﬁ

Customized solutions
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Primary Packaging

Definition, categories & requirements

Definition

Contains drug product

Direct contact to drug product

Designed to handle and withdraw drug product
Protects from environmental influence
Protects from loss of filled goods

Does not or hardly interact with content

Packaging categories
« Primary packaging: e. g. blister, vial, syringe

« Secondary packaging: e. g. individual carton box,
label pen system

« Tertiary packaging: pallet, shrink wrap, big
carton box

11

Temperature Adsorption

Light pH change

Water loss Frecipitation

Loss of solvent Colour change
Oxygen Fackaging brittleness

Microbial ingress

Werkstattgesprach bei Gerresheimer, 18.01.2022

Leachables

Extractables Drug Delivery
Toxicity NS pull off
Glue or ink migration Break loose and Gliding

Elderly people, children
Connections

gerresheimer



Material properties
Why is glass most common?

Glass
— Gas tight, suited for long term storage
— Transparent (visual inspection)

— Very well analyzed and well suited for long-
term storage

— Track record for many decades
— Inert in most cases
— accepted in Pharmacopoeia USP, EP, JP

COP and COC

— Glass like transparency
— Not gas tight

— No pH shift

— No delamination

12 Werkstattgesprach bei Gerresheimer, 18.01.2022

Polypropylene

— Not fully transparent

— Mainly for flush PFS and emergency
applications

— Disposable syringes to be used with a glass vial

gerresheimer



Quality features
Functionality, Geometry and Cosmetics

Container
Closure Integrity
Accuracy of
Delivery Dose

Needle
Siliconization

Plunger Stopper
Drug Product Resin
tability

Shoulder and Cone

Needle Defects

Coating Barrel Geometry

Needle Gauge Needle Bevel Design

Shipping/ Plunger Stopper Geometry \ Siliconization v?act to Hold-up
olume
i i i i Needle Wall
Vibration Stud Impact to Device Design a
. Hhickiiess Inner Diameter Variation Across
Material Compatibility Needle Length
Extractable &
Impact to Overfill Leactaiig
Plunger Rod Geometry -
and Design Sterilization Process (Steam Surface Smoothness

vs. Irradiation)

Extractables & Leachables Material Compatibility

Barrel
Geometry

Coating

Flange Geometry

Plunger Rod and Glass Cane Source

Device Interactions

DP/Material ot
Flange Thickness Inner Surface Roughness Compatibitty E-beam Compatibilty
Barrel Thickness
Exiractables & Leachables
Extractables & Leachables Elastomer Cleanliness

Flange Strength

Material
Compatibility

Glass Barrel

13 Werkstattgesprach bei Gerresheimer, 18.01.2022

Geometry Influence on Device Siliconization

Design Dimension and Geometry Impact

to Device Design

Needle Shield

Pull-off Force

Shoulder Cone

Print

Body

Finger flange

= |

gerresheimer

Transition to the finger flange



Product overview Buende
Syringes: Glass barrel features

Cone typ Formats Syringe barrel
surface

s

1. Cap

%//f"i
b
e e A

2222
%

///{{ll/////////////

A
%

07,
Y,

%
7%,
2

| 1
| ]
Z
2

1.1. Cannula

227,
Ly,

Luer cone : Outside: =
Printing: scale, dose mark,
cade ring H 1.1. Cone head
1.0 ml long and standard 1.2. Bore
Luer lock | /i 1 s
A~ | .1. Shoulder
| | |
— (— 0
V.| Inside: ]
2 [
Staked-in needle LR inEsHon =3, 0t Spray siliconization Round, standard ]
Baked-on siliconization : : :
= | | |
u
5.0 ml (bulk only) . | |
: = l 2.2. Body
(_} \

3. Finger flange
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Failure rate

For syringes produced in Buende

s ~239,
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Fertigungsprozess:
Wie wird das Glas zur Spritze?



Glasspritzen-Fertigung
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Wie funktioniert der Einstieg In
Kiinstliche Intelligenz in einem
Unternehmen?



Artificial Intelligence in General

Cognitive Forecast /

Perception performance Prediction

S ® ® O

Forecast /

Artificial
intelligence
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Strategic way to go with Al

Business model which will be loved by CEOs
/ y

System which will be loved by the operators
Front end which is capable to explain the “rationale” of the Al decision
Real-Time Guarantees and Integration in IT Infrastructure

Al Algorithms

(inspired by Leo Spenner's talk at the 2nd KEEN workshop 2019)

20 Werkstattgesprach bei Gerresheimer, 18.01.2022 Eel’l"es helmel’



Unser Ansatz fiir eine gesamtheitliche Losung
aus Projektsicht

Losungsfindung Losungsvalidierung Losungserstellung

S S

Data value chain

21 Werkstattgesprach bei Gerresheimer, 18.01.2022
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Our approach to reach the goal

Global view

Development Strategy

CO® Scaling
L - Deployment of models
-—n s - Evaluation in a broader field

Pilot Testing

é 0 + Online analysis: Working with
@ ? streaming data of a machine

- Evaluation in practical environment

Prototype Development
- Model Testing

{97)# Q e - Offline analysis
&} Y ‘.. - First performance evaluation
v
- Project visions
Exploration

ﬂ—\

@ - Data acquisition
rmm J

- Data exploration
- Use case definition
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Deployment and Modification Strategy

Capability

Scaling
with IT

=

1
=]
| e
SN AN

Site Business unit

=n

Pilot

Geographically

gerresheimer
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Einblick in die Entwicklung fiir KI
basierten Losungen in der
pharmazeutischen Produktion
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Inside Automation System Development - loT G3 Platform

Business model and Use Case Internal Automation Engineering

— Reduce scrap
— Increase machine availability

. AL
~a

. =N b
— Increase power efficiency ~ ;l’;{—-/i_,‘
o T

i
“ g
N /‘\‘,“v ;.u’ 2z

— Process data (e.g. . — Machine - Logs

from sensors in — Event data
the field)
— Machine data

loT-Platform and Al Expertise

G3 loT Platform

IT Infrastructure
Hybrid architecture

@ < Look back | | Future >
Descriptive Diagnostic Predictive Prescriptive
* What * Why it * What will * What action
i happened? happened? happen? to take to
ceo solve the
g —é— * What will problem?
e | H t happen, if a
. . . uge computin ower parameter is
Local real-time applications 8¢ | P g P modified?
and big data storage
gerresheimer
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Service Level

Business Logic Business Logic

Application

Application

Data Data

Runtime Runtime

Virtualization

Server, Storage,
Network

26 Werkstattgesprach bei Gerresheimer, 18.01.2022

Business Logic

Application

Application

gerresheimer



G3 Software as a Service - Responsibility

27

IT setup

Requirements

Software as a Service (SaaS)

Platform as a Service (PaaS)

Automation Systems

Infrastructure as a Service (laaS)

* G3 Quality Monitor + G3 Database * Windows loT » MariaDB/MySQL « Configurable « Virtual machines
. . . . access rights for different

G3 KPI Dashboard GitLab/GitLab Runner <« Windows Server » Docker Swarm (e.g. per site) -
.- « Spark Airflow « Docker + Tesla GPU components (OS:

» Spark Zeppelin

Werkstattgesprach bei Gerresheimer, 18.01.2022

Windows, Linux)
on site with
backup service

gerresheimer



Target picture of G3 Platform

« Overall visualization about all configured lines

Gx loT software platform

KPI Dashboard

Quality Monitor

Health monitoring system

groundworker
* Quality report » Controlling glass . o .
. Web GUI for real Quality rep forming Iiﬁei o sl Warnings and alarm monitoring
time series data * Autom. (/man.) background of (sub)systems with one view
+ Dashboard at the analy_zmg of quality and task Based on broad established
g . machine data e .
line for showing server monitoring system
the inspection
results
Inline Inspection App Process data Gateway Ticket tracking system
+ Application for inline- + Getting data from/to the Ticket trackin_g system for task
and offline inspection machine to a database for collaboration with teams
A - Multi Input/Output-
Industry 4.0 Protocol
AL Interface G—
— <.-|-|-?
|1 V)
Documentation, Manuals
Trainings
Legend ﬁﬁAdditionalAPls
28 Werkstattgesprach bei Gerresheimer, 18.01.2022
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Das Team

29

Softwareentwickler

Entwickler fur _ Mech. Konstruktion
- Datenbank-Design (Data Scientist)
- Algorithmen

- Applikationen

* Interdisziplinares Team

» Fokus auf Doménen-spezifisches Wissen

Hohe Fertigungs-/Integrationstiefe
SPS

Programmierer

Werkstattgesprach bei Gerresheimer, 18.01.2022

gerresheimer



Datenstrome

30

01110101100110001
11000110011000110
01111001110110101
01110101011101000
00101010110001110
00110000001111011
00110010101010001
10101000011101010
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==

Pictures of the inspection systems

PLC Bus

Event data e.g. from operator

Receipt data

gerresheimer



Technical perspective - concept

31

Central
server

Machine

Sock Central
;ﬁr . oC .Qr server
g Perraner.o db for process .~' db for event
N, data

Twincar ADS

db feedback

data
Field bus

.
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Cl1/CD Platform for deploying updates to multiple machines

Engineer

<> b
NV
@ git ot v ¥ Ye %rpor’roiner.io

GitLab CI/CO wu
O FastAPI
e |y
O FastAPI

) O 4

_ , _ _ Portainer.io:
« Code versioning with Git GltLab_Runner: GltLgb Container Reglstry: Microservice Deployment
o Administration in GitLab Continuous Private Image Registry via Web Console
Integration Pipeline for Gerresheimer
with Testing and
Docker-Image \/
building |

Deployment to ,
multiple machines &
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Q&A Session 1



gerresheimer

Umfrage
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Pause 15:00
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Anwendungsfille im Uberblick

37

Ausschussibersicht: Kopthéhe E, Futternummer Formmaschine 1
Seite Blau
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Remaining Useful Life (RUL) of the cone forming pin (1/4)

Motivation

— Application: glass forming with high deterioration of mechanical parts
— Forecasting the fading of mechanical components - remaining useful life (RUL)
— Estimation of RUL before breakdown

Challenges in practice

- Dynamic environment of industrial manufacturing sites: product derivates, operator impact, different machine setups (e.g.
sampling rates)

— Faulty setting leads without any contextual information to mismatches in RUL estimations
- Early-stage replacement because of missing ground truth of the wear

Key contributions of this work
- Degradation forecast by an autoencoder alike structure with limited noisy data and unknown real RUL
— Calculation of an end of life threshold independent of the individual product specification limits and health of the forming tool

— Scaling ability to similar machines and products without the need of re-training for all machines in the field having different
mechanical and dynamic conditions

38 Werkstattgesprach bei Gerresheimer, 18.01.2022 Eerl’eShel mel’



Remaining Useful Life (RUL) of the cone forming pin (2/4)

000000000000000000000000000000000000000
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Remaining Useful Life (RUL) of the cone forming pin (3/4)

Novel method RUL estimation and anomaly detection

Data 4

Threshold

Forecastrange

Prediction
/ RUL (t,,) = EOL (t,) — tn
o~ If prediction falls below

\ “=~___1i thelower threshold, the

7 RULwill be determined.
\

1 Real data
Star!’[ of EOL Cma Timerstamp /
prediction number of
(tﬂ)l | produced parts
Y
RUL
Short cut Name, Description
RUL Remaining Useful Life, Amount auf time left before system health
fails below a defined failure threshold
EOL End of Life, Time index of actual end of life or time of failure

EOP, thax End of Prediction, max. time index of the prediction horizon

Werkstattgesprach bei Gerresheimer, 18.01.2022
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Remaining Useful Life (RUL) of the cone forming pin (4/4)

Architecture of the autoencoder health estimation algorithm Data preparation for the training

Input/sensor data
—_—

|

phase current order

Data acquisition @ @
from machines
Preparation for training: creating
[ batches with input and output

@ data stream, Finding co-references RMSE tensors per sequence

a@ Maximum RMSE
@ given by the training Limits given from

i

Time
S [n samples]

(7]
é\o
A

v

no standalone  and forecasting com- |:>

sequences arator Input-Tensor (2D
x™m B g’gll I/' p (2D)
—> $E N, utput Tensor (20)
RUL Anomaly
estimator detection

| Encoder fy | | Decoder ggr | RUL — Input-Batch E;;Q_l IJ'IZ_;;% Output-Batch
Estimation of the (3D) ., (3D)
E> remaining “ I—I I_I \c)“
@/&4
S o o

machine cycles

Forecasting
time series

N

Training
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ime

resolution warping (1/5)
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.......

- Focus is set to the
relevant areas, other areas
are compressed
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Time resolution warping (2/5)

Example time series:

Comparison between original and restored signal starting at sample O

40
351
301
251
=
2
© 201
15 | '
10 —— original signal
——— restored signal with resampling
0 200 400 600 800 1000 1200
sample

1400
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Time resolution warping (3/5)

Comparison Temporal resolution warping vs SMA, EMA

Sliding window for filtering

44

Time >
T E—
Step 1 -

Step 2 [ —TE—
step 3 [ IR
Step 4 [ R —

Input M values are transformed to N values.

Transformation:

Different Resolution warping functions

oo Q 0 0 trel. length (%]} H H

The window size is a function of the distance to the current
timestamp.

Compared to EMA current values are considered more strongly.

Werkstattgesprach bei Gerresheimer, 18.01.2022

Time

T
Step 1

Step 2
Step 3
Step 4

Input M values are transformed M values.

v

Transformation: e.g. center oriented

-»>



Time resolution warping (4/5)

Using temporal resolution warping for time series forecasts

Using this compressing technique to obtain reliable on a rather long-term forecasting horizon

« Without increasing the complexity of the network

+ Temporal resolution warping can be used for input and/or output applicable

45

Sensor data/features

Preparation for training:
creating batches with input
and output tensors per

sequence
— I I I
: l
©a %
EEv[ &
= — | o0 2 Input-
" § e |_> §'§$ ¥ Tensor (2D)
S s s » Output-Tensor
S, ] (2D) %
@Q(/@\ ||
/70@
S —
K
Moving Original
window Data
1 .
R p— Transf. Moving
[ p— Data window

The function direction
effect depends on the
target (intput/output).
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T T T H _
_‘/é\@% |:> Input-Batch (3D) (for NN)
&
§\

‘/5\@@ I:> Output-Batch (3D) (for NN)
\
>

@ for Forecasting

saouanbag
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Time resolution warping (5/5)

Evaluation of the calculation vs. ML model complexity

+ The effectiveness in terms of the trade-off between time compressing and forecast accuracy is evaluated for FNNs and CNNs
« Evaluation on different real-world datasets with different characteristics

Deterioration dataset Finance sector dataset Weather dataset

;\MA”M o i

1000 500 0 23 3 Em) £ BT ) Eg E3 ] ) ) @0 %0 1000

Conclusion
+ We use the resolution factor to enhance the prediction horizon of the NN without increasing the size of it.

+ Temporal resolution warping can be used as pre-processing to reduce computation time of forecasting
« By 279% for small FNNs and 26% for small CNNs
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Deriving a Wear Metric without Ground Truth
Determine Wear of Print Screen

Print Screen wears out during printing

Question: when would be the best time to change it?
« too early: high costs and down time
« too late: rejected parts, ripped print screen

Problem: no measure of wear available — no ground truth
Idea: learn wear metric from inspection images automatically
« data available: number of prints done by print screen

« Compare prints of fresh screen with prints from worn out screen
« But: time of print screen changes not (reliably) available

47 Werkstattgesprach bei Gerresheimer, 18.01.2022
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Deriving a Wear Metric without Ground Truth
Learning from Comparing

* Images from the same sequence are
compared to enable neural network to learn

- degradation metric.
* Loss Hard Hyperbolic Tangent function and

Synthetic MSE are used only during training
Labels + For deployment, degradation value can be
inferred from each image

sequence dataset

split into ‘
2 groups MSE
‘ ‘ Loss
predicted ‘
quality/degradation
Images value Determine whether image in
CResNet (unitless) group 1 is older than in group 2
Batch (1:older, -1 younger)
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Deriving a Wear Metric without Ground Truth

Promising Results

sequence Practical issues:

, » live image data needed => huge data load
M’F"FL-"%W'

« retrieval /storing of images was not
implemented => new API for access

Bad printed images _ _
are recognized * print screen change data not available =>
added door switch to machine

« synchronization of asynchronous datagrams

Image Width

Dvuc

sequence

« 9

Degradation Metric

Sequence never seen before by

neural network (training or
validation phase)

Time Index

gerresheimer
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Explainability

What did we Learn?
feature space reconstructed data

« feature space is a black box

 nformation of interest is contained but hidden inside

§

i

i

-
7
0O
=
3
=
Q
g
o
=3

Problems of Neural Networks:
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Explainability
What did we Learn?
process data feature space reconstructed data

e
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wear metric

Approach to Problem:
« variational autoencoder to untangle the feature space

» information of interest is now contained in single feature vector entries
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Explainability

What did we Learn? Visualization of Learned Knowledge

Benefit:

« knowledge can be visualized using the decoder part
« forcing specific entries in feature vector results in image
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— wear metric
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Estimation of unknown system states
based on an adaptive neural network and
Kalman filter

(Kellermann, C.; Ostermann, J.)

Introduction to an Adaptive Remaining
Useful Life Prediction for forming tools
(Kellermann, C.; Adhisantoso, Y. G.;
Neumann, E.; Munderloh, M.;
Ostermann, J.)

A new preprocessing approach to reduce
computational complexity for time series
forecasting with neuronal networks:
Temporal resolution warping
(Kellermann, C.; Neumann, E.;
Ostermann, J.)

Werkstattgesprach bei Gerresheimer, 18.01.2022

In the field of industry 4.0 the number of sensors increases steadily. The sensor data is often used for system
observation and estimation of the system parameters. Typically, Kalman filtering is used for determination of the
internal system parameters. Their accuracy and robustness depends on the system knowledge, which is described
by differential equations. We propose a self-configurable filter (FNN-EKF) which estimates the internal system
behavior without knowledge of the differential equations and the noise power. Our filter is based on Kalman filtering
[...]. Applications are denoising sensor data or time series. Several bouncing ball simulations are realized to
compare the estimation performance of the Extended Kalman Filter to the presented FNN-EKF.

As key components in the field of industry 4.0, data of sensors is often used for checking and observing the quality
of subsystems. [...] In this paper a system based on an autoencoder alike structure to forecast the deterioration of
components is introduced. It is capable to predict the RUL based on the historical stress and usage conditions and
identify anomalies like occurring faults by predicting the future with the encoder part, projecting it backwards with
the decoder part, and then comparing it with the original data. The degradation forecast is estimated with respect
to direct measurable parameters and not using a virtual health index. Our approach estimates the RUL on limited
and noisy data and does not require knowledge of the true RUL. With the proposed setup our model is scalable to
other production line configurations and product derivatives with different given production or quality thresholds
without the need of a new training. [...]

In modern manufacturing environments huge amount of sensor data of machines have to be analyzed in the time
domain. Applications for process control are to observe the stability, to predict behavior of mechanical components
or to detect abnormal behavior of the manufacturing process. For that, time series forecasting is important to make
manual or automated decisions.

In this work, we introduce a preprocess method which we call “temporal resolution warping” (TRW). It is used for
signal pre- and post-processing before and after applying to the neural network. Thus, the computation complexity
of the used network is reduced by compressing the time series in a certain way. We will show the computation
reduction capability of our approach. For verification of our approach feed forward and convolution neural networks
with residual layers are used to forecast reference time series of different applications. We will demonstrate that
the training is speed up more than 109% by with our pre- and post-processing technique.
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Digitaler Zwilling
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Digitaler Zwilling
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Digitaler Zwilling — Grober Aufbau

EinflussgrofBen EinflussgroBen

— Gesamtprozess wird in einzelnen
Teilprozesse zerlegt

1) Simulation Formstation 1 Formstation N — Mit der Simulation werden eine
Vielzahl von Parameter variiert.

Auswirkung Auswirkung

2) Supervised
Learning

3) Reinforcement Optimierte

Learning Parameter Step rewards Rickmeldung von

Anlage und Operator

gerresheimer
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Pause 5:00



gerresheimer

Expertengesprach: Was sagen
die Experten zu Kl in der
Produktion?

Moderator: Prof. Ostermann

Teilnehmer:
- Matthias Hellmich
- Christoph Kellermann
- Marco Munderloh
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Al Capabilities in the field of production @ Gerresheimer

Real world - real machine

Advantages of highly
automatic production:
— Fast ramp up
—  Minimal scrap
— Increase machine
availability

Merging the real
world with the
virtual world for
optimal parameter
settings.

Actions

Step rewards ﬁ

(]
Vgl

Policy Reinforcement
learning algorithm
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Werde Teill unseres Teams!

Wir suchen...

— Elektrotechnik mit Schwerpunkt optische Messsysteme

— Abschlussarbeiten (Bachelor, Master)

— Maschinenbau
— Elektrotechnik
— Informatik

— Praxisintegriertes Studium Bachelor of Engineering (m/w/d) mit
Fachrichtung Maschinenbau & Elektrotechnik

— |nitiativbewerbung

63 Werkstattgesprach bei Gerresheimer, 18.01.2022 Eerl’eShelmer


https://www.gerresheimer.com/karriere/jobs/job-details/d4c71963-94e4-4538-82a4-3f53c7694d4c
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[#] SENNHEISER

2. Werkstattgesprach mit Sennheiser
am 22. oder 23. Méarz 2022

« Autonome Roboterzelle zur Endprifung von Platinen
* Kl zur Erkennung von Fehlern und Pseudofehlern

Alle Infos Uber unsere Newskanale!
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Web Newsletter Kontakt Twitter
www.iip-ecosphere.eu  www.iip-ecosphere.eu/contact-us/ ip-ecosphere@I3s.de @de_iipecosphere
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Offene Fragen (1/2)

Wie werden Use Cases identifiziert?

Basierend auf ersten Einschatzungen der Fachabteilungen wie mechanischer und elektrischer Konstruktion werden Hypothesen
formuliert. In ersten Prototypen wird dann die Umsetzung getestet und anschlieBend an Hand von Punkten wie Aufwand/Kosten,
tech. Schwierigkeit und Nutzen bewertet. Nur Use Cases mit den vielversprechendsten Prognosen werden umgesetzt.

Wie tief ist lhre Wertschopfung in der Softwareentwicklung?

Wir arbeiten mit einem breit aufgestelltem Team Softwareentwicklern an der Losungsfindung. Dazu gehoren Experten, die sich mit
BUS-Systemen und hardwarenahen Protokollen im Industrieumfeld auskennen bis hin zu Datenbankexperten und
Applikationsentwicklern. D.h. wir stellen dadurch eine tiefe Wertschopfung flur den Bereich der Datenakquise und
Datenverarbeitung dar. Hingegen greifen wir auf gangige Visualisierungsframeworks mit fur uns geringer Wertschopfung zuruck.
Grundlagenentwicklungen werden mit Universitaten wie zum Beispiel im |IP-Projekt geschaffen.
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Offene Fragen (2/2)

Wie sind Sie mit Zeitverlaufen in den Eingangsdaten in Kombination mit statischen Werten umgegangen?

Statische Werte wie Maschinenparameter werden nur gelegentlich verandert, haben aber einen durchaus signifikanten Einfluss auf
den Produktionsprozess. Aus diesem Grund werden sie als Zeitreihe aufbereitet und den Netzen zugefuhrt. D.h. synchrone
Produktionsdaten, die individuell flr jedes Fertigungsteil sind, werden mit den asynchronen Maschinenparametern oder
Maschinenbediener-Eingaben als Zeitreihe vereinigt.

Sind die Modelle, die beim digitalen Zwilling verwendet werden, iibertragbar zwischen unterschiedlichen Maschinen oder
miissen die Modelle neu angelernt werden?

Auf unseren Maschinen werden unterschiedliche Produkte mit unterschiedlichen Fertigungsanforderungen produziert. Einige
Modelle sind nicht abhangig von Anlagen und Produktspezifikationen; diese mussen nur gelegentlich nachtrainiert werden um
Parameterdrifts zu erlernen. Die Produktflexibilitat erfordert allerdings bei einigen Modellen die Nutzung von Transfer-Learning.

Frage zum Thema Generalisierung: Lasst sich beispielsweise der Ansatz zur VerschleiBbewertung als eine Art ,,Baustein‘
iibertragen auf andere Use Cases?

Einige Ansatze konnen auch als Baustein verwendet werden, da sie ein generelles technisches Problem adressieren. In unseren
Publikationen haben wir die Generalisierung dieser Probleme gezeigt.
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