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Abstract
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This thesis explores the imperative of intelligent data and potential analysis in the realm of
mechatronic product development. The persistent challenges of synchronization and efficiency
underscore the need for advanced methodologies. Leveraging the substantial advancements in
Artificial Intelligence (AI), particularly in generative AI, presents unprecedented opportunities.
However, significant challenges, especially regarding robustness and trustworthiness, remain
unaddressed.

In response to this critical need, a comprehensive methodology is introduced, examining the
entire development process through the illustrative V-Model and striving to establish a robust
AI landscape. The methodology explores acquiring suitable and efficient knowledge, along with
methodical implementation, addressing diverse requirements for accuracy at various stages of
development.

As the landscape of mechatronic product development evolves, integrating intelligent data
and harnessing the power of AI not only addresses current challenges but also positions
organizations for greater innovation and competitiveness in the dynamic market landscape.
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Figure 17: The placement of the Intelligent Component Manufacturability Testing 
method within the development process 

Addressing the 1st research question  
The first research question, developed in the Introduction, concerns  

 
and was methodically addressed.  

In the course of the previous chapter, existing methods for the knowledge 
base in the form of knowledge graphs were presented and the specially devel-
oped methods for the targeted differentiation between relevant and ignorable 
information as well as for fast and intelligence-supported manufacturability 
checks were introduced. Consequently, the first research question can be re-
garded as successfully answered, as the methods function reliably and existing 
information becomes usable knowledge in this way. 

AI and Ignorance Competence 
As the second step in the presented general concept, ensuring the effectiveness 
and reliability of the AI system is emphasized through the implementation of 
robustness and sensitivity measures. Addressing the potential issues enhances 
the AI system's competency in handling uncertainties and ignorance in real-
world situations, boosting its reliability and usability. This condition is 
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Figure 23: The placement of the Ignorance Competence through ensured Robustness 
and Sensitivity method within the development process 

Here, the robustness of AI predictions, optimization suggestions, and transla-
tions must be known as precisely as possible. It is crucial to determine whether 
it is merely an early estimation or a reliable and safety-critical statement. 

Addressing the 2nd research question 
The second research question, developed in the Introduction, concerns 

and was methodically addressed. 

Relevant requirement questions and corresponding metrics were proposed that 
could lead to the investigation with the aim of answering the stated question. 
The specially developed methods for the best possible use of robustness tests 
for AI were also presented in order to ensure application potential and require-
ments, as shown in Figure 7. The findings also show that AI can provide support 
in all phases, the conditions are just different. As a result, and on the basis of the 
progress made, it is possible to use AI safely and in line with requirements in 
mechatronic product development. At the same time, this means that the re-
search question has been addressed and answered accordingly. In the next phase 
of the project, specific metrics & co. will be developed on the basis of the proof 
of concepts indicated, which can be used for subsequent validation. 

With regard to the development process, the developed methodology is par-
ticularly beneficial for the phase between Checkpoints 2 and 4 – as evident in 
Figure 23.  
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