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= Collect data from multiple machines

» Create instructions for operators

= Map instructions to error situations

» Find appropiate instructions for new situations
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System Structure
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Data Analysis

= Build instructions from data

» Check: Data changes during fixing

» Result: No changes

B MainWindow
OPCGeneral TotalCounter OPCGeneral
513353 513357 513353
OPCGeneral ToclMonitoring.Pressforcel  OPCGeneral
301.75333  307.50745 839.3544
OPCGeneral ToclMonitoring.Pressforce’  OPCGeneral
[101.0,101.0, [111.0,111.0,111.0111.0,11  27.861328
Tool Cyclecounter.Part2 ActualP  Tool
5133532 513357 5133532

PartsCounter]
513357

TeolMaonitoring.Pressforcel

85412866

Ram.AnglePosition
3243164

Cyclecounter.Part2. Actual
513357

Stop
D Alle Spalten anzeigen
time
20.09 19:15:42.54700000
20.09 19:15:54. 79700000
20.09 19:15:55.75000000

OPCGeneral PartsCounter2

513353 513357

OPCGeneral ToolMeonitoring.Pressforcel
569.96326 5803275

OPCGeneral Environment.OilPressure
2722581 2.7187762

Tool Cyclecounter.Total ActualP:
513353 513357

Keep_Alive

true

false

OPCGeneral
42665396
OPCGeneral
1409.3176
QPCGeneral
374

Teol

513352

Keep_Alive

true

false

TeclMaonitoring. ToolStroke

42665400

TecIMaonitoring.Pressforcel

14344562

Environment.QilTemperatu

37.5

Cyclecounter.Total Actual
513357
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New Assistance System
Interactive Wiki for Special-Purpose Machines

Wiki based system:
= Every user can create / edit pages

Wiki page:
= Description of the error
= List of steps how to fix it (== Instructions)
= Created by the operators

Pages are mapped to situations

System finds appropriate page for new errors

Distinguish with all available data
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New Wiki - Algorithm

= User Interface
= Knowledgebase
= |nteraction and Classification

Create key from data

Stop detected

‘ Show value(s) 9

Search i

sorted list of values

create new key/value
entry

Select from list




IARIA ::;_.;_E lisys
A\

Knowledgebase — Classification

- is sex male?

= KB: Mapping from previous situations to wiki pages / E
= Build a Machine Learing model from KB is age > 9.57 (survived )
073 36%
» Use the model to classify new Data ; \
(died) is sibsp > 2.5?
= Comparison between data of situations: e l \
= Distance based

- (ded)  (survived)
= Decision tree 005 2% 089 2%

Decision tree — titanic
https://towardsdatascience.com/decision-trees-in-machinelearning-641b9c4e8052.
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Classification — Random Forest

Used in this software

No feature selection

Multiple decision trees

Voting system
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Ul - Software

= Web application accessible from all PCs in the company

» JavaEE and Primefaces
= Fast and reliable framework for prototyping

» Databases: MySQL and InfluxDB
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Ul — List of pages

Title:

Desc.:

Last Change:

Title:

Desc.:

Last Change:

+ Create New Page

Changes Steps Categories ErrorMappings

Available Pages

Eine erste Seite

Diese Seite ist nur als Test fur die Wiki-Software gedacht!

1: Step 1 - (Hauptmaschine)

2: Step 3 - 2 - (Peripherie 1)

Tool blunt

Check the last products from the machine.
This is how it should look like:
ol

http://'www.waasner.de/produkite/motorenbauteile/motorenbauteile/?
L=-1%20%27A%3D0

1: Step 4 - (Hauptmaschine)

2: Step 3 - 2 - (Peripherie 1)

‘2,1: Step 4 - (Hauptmaschine)

‘3: Step 1 - (Hauptmaschine)
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Ul — Create / Edit pages

Add Wiki-Page

Name: |R|’.isten

B U abe x, x'|Tv TI+HI~| Ty Ty I S
&

Altes Werkzeug Ausbauen.

Neues Werkzeug Einbauen.

Desc.

Index Pages Changes Steps Categories

Forderbandkontrolle Rotor 1 ausgelast

ErrorMappings

Switch to non Admin

1: Priifen ob Schacht verstopft. - (Forderbandkontrolle Rotor 1 18st aus) a - 4 3 “‘
2: Wenn Endlospaket - Trennschieber priifen. - (Férderbandkontrolle Rotor 1 1dst aus) a - 4 3 n‘
3: Kabel auf verschleiB priufen. - (Forderbandkontrolle Rotor 1 lost aus) - - 4 » n‘
4: Bandanfang in Richtmaschine einfithren - (Rollenwechsel) - - 4 » n‘
Category: Rollenwechsel hd
Step: Bandanfang in Richtmaschine einfiihren -

CECIS CECEN
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Ul — Main page

Index M227 -

110637 - FEHLER 6/QUITT]1

110079 - NOT-HALT VORSCHUB
110184 - OLPUMPE EINSCHALTEN - OLDRUCK?

Eine erste Seite Die zweite Test-Seite Seite 3

Diese Seite ist nur als Test fiir die Wiki-Software gedacht!

1: Step 1 - (Hauptmaschine)

2: Step 3 - 2 - (Peripherie 1)

- Edit this page < Replace this page
+ Create New Page < Map existing page

~
v
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Results

System runs 24/7 in full production

Current data:
» 6 Pages created
= Mapped to 20 situations
» Limiteded due to global pandemic

Extended test scheduled in October 2020

User experience: Different changes on request done

Classification algorithm: no useful testresults until now
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