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Data-driven methods and applications

=  Reducing complexity: Leverage Principal Component Analysis (PCA) for dimensionality
reduction, capturing key insights for interpretable features, segmentation, and trend analysis

= Understanding complex relationships: Apply cross-impact analysis to identify key drivers and
understand the factors influencing business outcomes

= Controlling production processes: Implement predictive control in production and
manufacturing to manage production processes with fluctuating input variables like raw material
quality variation, and tool wear, while ensuring high-quality output standards

=  Reimagining energy storage: Optimize energy cost using energy-aware scheduling with
integrated planning for inventory, labor, and investment for sustainable outcomes

= Enhancing business decisions: Harness natural language processing techniques by extracting
meaningful insights from unstructured text data for semantic interpretation and automated
analysis
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Reducing complexity
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Understanding complex relationships

Entrepr ttributes
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Bachmann, N., Tripathi, S., Brunner, M., Jodlbauer, H., & Piereder, A. (2024). Cross-Impact Analysis of Entrepreneurial Failure and Business Model
Innovation: Navigating the Impact of Societal Perceptions. Procedia Computer Science, 232, 2639-2653.
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Controlling production processes
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Reimagining energy storage

= Direct Use of Electricity for Production: Instead of storing electricity in traditional storage
systems, we proposes using it directly for manufacturing energy-intensive, storable products
through optimized, energy-aware production scheduling.

= |ntegrated Cost-Minimizing Optimization Model: A yearly planning model is developed that
minimizes overall costs—including electricity, inventory, labor, and investment—by activating
production during low electricity price periods.

= Sustainability and SDG Alignment: The approach enhances energy-efficient production and

aligns with key Sustainable Development Goals (SDGs 7, 8, and 12) by promoting affordable
energy use, sustainable production, and economic growth.
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Output

Reimagining energy storage

Model = Actual Output BAS GBM - Neural Network Random Forest S
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Forecsting energy demand

Model == Actual Output ANN BAS == GBM == LR == RF sSvMm

Features LR RF GBM SVM ANN BAS
Casted _tons 100.0 78.4 100.0  100.0 100.0  100.0
Planned_time 16.2  100.0 28.0 96.7 30.3 6.8
A2 shifts 38.3 359 33.8 96.2 61.3 208
A4 shifts 83.7 498 64.4 93.9 91.3  100.0
Ok_tons 40.1  65.9 0.0 90.5 38.9  99.7
Casted _pieces 1.6 46.3 8.3 85.8 424 11.7
A1 _shifts 0.0 593 43.7 85.7 41.2 6.8
Ok_pieces 30.7 283 3.2 82.6 32.0 288
A3 shifts 33.9 203 6.8 73.1 41.9 10.3
Internal scrap_pieces 8.3 14.8 18.9 62.3 15.3 7.8
Working_days 13.3 11.4 10.3 44.6 50.2 30.6
A5 shifts 14.3 4.7 2.0 34.8 19.3 9.6
External scrap_pieces  18.3 0.6 12.8 23.9 0.0 7.4
Working_hours 39.4 1.8 2.7 17.1 344 931
A6 shifts 23.4 0.0 2.3 0.0 36.6 14.4
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Enhancing business decisions (Text analysis)

Manufacturing text with color coded information extraction tags

A new wire f6€d metal additive manufacturing process called Metal Big Area Additive Manufacturing uses
a Gas Metal Arc Weld system on an articulate robot arm to increase build Voluime and deposition rate in
comparison to powder bed techniques. The application of Titanium alloy is mainly in
and it can be machined using high-end Milling machines. KEfayl@l data is analyzed to generate §Blj
ESVEEOMIEAR based on which multiple local are extracted and analyzed in accordance
with the standard. EIEUGSHNSIEEHONES and FBEGH arc becoming increasingly important for the
development of SN0

Entity categories
Material Process parameter Manufacturing process EfabIiigINECHNGIGaY
Machine/Equipment Process  Characterization

information extraction from manufacturing process science domain
literature using named entity recognition

Ref: Kumar, A., & Starly, B. (2022). “FabNER”: information extraction from manufacturing process science
domain literature using named entity recognition. Journal of Intelligent Manufacturing, 33(8), 2393-2407.

= Understanding of Sustainability Concerns through Textual Data
Analysis

= |Improving, innovating services, and personalizing the customers'
experience
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Two-dimensional projection of documeht embeddings and BERTopic-
identified topics (color-coded) for sustainability and Al related topics
Tripathi, S.,, Bachmann, N., Brunner, M., Rizk, Z., & Jodlbauer, H. (2024). Assessing the current landscape

of Al and sustainability literature: Identifying key trends, addressing gaps and challenges. Journal of Big
Data, 11(1), 65.
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Contact Information

Josef Ressel Centre for Data-Driven Business Model Innovation

Shailesh Tripathi, PhD
Senior Post Doc

Phone: +43 50804 33288
Email: shailesh.tripathi@fh-steyr.at
Web: https://coe-sp.fh-ooe.at/
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