IFAC 18th IFAC Symposium on Information Control Problems in Manufacturing (INCOM 2024) August 2024, Vienna, Austria.

Knowledge-Data Driven for Cyber-Physical Production Systems in
the Aerospace Industry: Current Issues and Emergent Technologies

Murillo Skrzek 1.2, Anderson Luis Szejka 2, Fernando Mas 13 and Maria Jose Escalona?

1 University of Seville, 41092 Seville, Spain. P
2Industrial and Systems Engineering Graduate Program, Pontifical Catholic University of Parana, Curitiba, Brazil. @c’qu @ e

3CT Engineering Group, Spain. CAPES  Pucer lﬁf CT




» Introduction manufacturing process

* Problem Statement
» Research Aim

» General approach
» Specific application in the Aerospace Industry

¢ Context ® Automated characterization of an ASM part
: '« Methodologies for Manufacturing of Aerospace Parts

A A

’ Literature Survey and Analysis

Literature Review W Conclusion

e Conclusion
* Future Work

» Materials and Methods
» Systematic Literature Review
» Paper Classification

o

18th IFAC Symposium on Information Control Problems in Manufacturing (INCOM 2024) August 2024, Vienna, Austria.




2. Literature 4. Conclusion and

1. Context Review 3. Discussion Future Works

MOTIVATION

Evidences:

- Theincreased demand for customised products has strongly impacted the
aerospace industry's ability to adapt to a fast and agile manufacturing
model.

- The Manufacturing System (MS) of an aircraft can hold 70% costs of a new
program, and it is not designed for a flexible capacity management.

AIRBUS

- Aerospace Industry involves a delicate balance of scientific principles,

engineering expertise and hands-on experience.

Needs:
- Reduce the manufacturing time and simultaneously reduce the potential

of conceptual errors during the manufacturing phase of manufacturing %
parts, collect explicit, implicit, and tacit knowledge from experts in each
department of the aerospace industry. ,
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2. Literature . . 4. Conclusion and
1. Context . 3. Discussion
Review Future Works

Discuss the current issues and emergent technologies across the systematic literature
review and content analysis to address the following issues:

e Research Question 1 (RQ1): What are the current issues and emergent
technologies in CPPS and KDD for the Aerospace Industry?

 Research Question 2 (R12): What is the gap in CPPS and KDD for the aerospace

industry?
©
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* To answer RQ1, different methodologies have been found to address the entire aerospace
manufacturing process. The MfM methodology proved to be effective since it encompasses various

sectors of the industry.
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* To answer RQ2, ontologies are an emerging technology in recent years and this technology can solve
the problem of collecting and manipulate explicit and tacit knowledge. However, another gap is the
integration of commercial tools with human tacit knowledge into a system. This system needs to be
able to interoperate among various languages and software.
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CONCLUSION AND FUTURE WORKS

Currently, there are a limited number of CPPS applications in the aerospace industry. Demonstrating its applicability remains
necessary, considering industry constraints.

* Existing methodologies do not bring all product data in an automated manner, which is the most suitable way due to the use
of different tools that cannot communicate.

* There is still a significant amount of intrinsic knowledge among experienced industry personnel. This knowledge also needs to
be addressed digitally. With this, the CPPS can effectively support industry sectors.

* Information from multiple domains related to ASM parts Design and Manufacturing can be formalised in an ontological
approach and mapped through interoperable mechanisms to share, convert, and translate information in a CPPS based on
MfM.

 The Product Knowledge-Based System of ASM parts can extract information from different sources like STEP files, databases,
or tacit human information from experts to accurately infer values or procedures.

' As a result, it will be possible to extract product information in an automated manner.
| Existing Model-Based methodologies can integrate stored knowledge through ontologies
' with commercial software tools. i
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