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Stages in the Industrie 4.0 development path

Digitalisation > d e 4.0

How can an autonomous response be achieved?
“Self-optimising”

What will happen?
“Being prepared”
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RWTH: Wil Van der Aalst

< Tweet

Wil van der Aalst W
@wvdaalst

A big thanks to @MinseokSong who has been driving the
Korean translation of the process mining book!
#processmining

3:26 AM - Apr 16, 2020 - Twitter Web App
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Example

Event Log
Cases Logs
1 (A,John),(B,Sue),(C,John),(D,Carol)
2 (A,John),(C,Mike),(B,John),(D,Sue)
3 (A,Carol),(E,Mike),(D,Sue)
4 (A,Pete),(C,Carol),(B,Clare) (D,Pete)
5 (A,John),(E,Carol),(D,Clare)

<AuditTrailEntry>

<WorkflowModelElement>A. Register
Claim</WorkflowModelElement>

<EventType>start</EventType>

<Timestamp>2007-04-08T09:52:00.000+01:00</Timestamp>

<Originator>Mona</Originator>

<Data>

<Attribute name="'"Amount'>50</Attribute>

<Attribute name=""CustomerID'>C493823084</Attribute>

</Data>
</AuditTrailEntry>

Mining result

OaE

process model
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Scientific publications on process mining g

(Scopus, June 2019)
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Process Mining Tool
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Puzzle Data: ProDiscovery
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Recent Works

Digitalisation

e 4.0

How can an autonomous response be achieved?
"Self-optimising”

What will happen?
“Being prepared”

ViSi bi | ity § Why is it happening?
“Understanding”
® MOdel DISCOVGry What is happening? -
“Seeing”
« Comparative Analysis
« Conformance Checking
Computerisation Connectivity
| @ @ © @ @

Transparency

* Process Mining + Machine Learning

Prediction

* Process Mining + Al

Adaptability

* Process Mining + Optimization + Simulation + RPA



Che=dt ™ Ch=3t 2 HIE
Node = 1675 476 71.6% |
Arc = 27462 2347 91.5% .

Cho, M., Park, G., Song, M., Lee, J., Lee, B., Kim, E., "Discovery of Resource-oriented Transition Systems for Yield Enhancement in Semiconductor
Manufacturing." IEEE Transactions on Semiconductor Manufacturing, Vol. 34, No. 1, pp. 17-24, 2021.



Predicting Performances in Business
Processes using Deep Neural Networks
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Process Mining + Optimization
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Park, G., M., Song., “Prediction-based Resource Allocation using LSTM and maximum flow and minimum cost algorithm”
In /nternational Conference on Process Mining (ICPM), Aachen, Germany, June 24-26, 2019.



Digital Twin

Simulation Al+ML Optimization



Process Mining & Digital Twin

Visualization (Process Discovery + Animation) ronow 108 9% 715

_ Digitalzation (loT) - Prediction + Optimization + Simulation



Industrial Al
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Big Data Al
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What is Machine Learning?
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Curated retailing system based on Al




Curated retailing system
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Literature Reviews

: Style engine Evaluatio

Title year Data source model n
Large Scale.VlsuaI Recommendations From 2014 Images on the Markov chain LDA 56%
Street Fashion Images web
Collaborative Fashion Recommendation: A : o 0
Functional Tensor Factorization Approach 2015 Polyvore Matrix factorization 61%
Learning visual cloth'lng style with 2015 Amazon CNN network 529
heterogeneous dyadic co-occurrences
Mining Fashion Outfit Composition Using
An End-to-End Deep Learning Approach on 2016 Polyvore RNN 50%
Set Data
Learning Fashion Compatibility with . . 0
Bidirectional LSTMs 2017 Polyvore Bidirectional LSTM 68.6%
POG: Personalized Outfit Generation for Self attentional
Fashion Recommendation at Alibaba 2019 Alibaba 68.71%
: . model
iFashion
Stitch Fix - Stitch fix neural network -




Curated retailing system overview
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Performance measures

= FITB (Fill in the blank)
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Performance

= Generating outfits at night = 30hr
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Maintenance

= Modular architecture = reusability, maintainability




Final Result: ssfshop.com
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Conclusion: Lessons learned

= Data handling vs Modeling = 80 vs. 20
= Model development vs Implementation = 20 vs. 80

= Management! Management! Management!



Special thanks to the students!

Associate Prof. Minseok Song
mssong@postech.ac.kr
http://mssong.postech.ac.kr
http://aim.postech.ac.kr



mailto:mssong@postech.ac.kr
http://mssong.postech.ac.kr/
http://aim.postech.ac.kr/

