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Scientific Question   

Previous work has shown that artificial neural networks (ANNs) represent a promising approach to 

detect quality deviations in fiber-reinforced materials based on image data. While humans are able to 

learn from only a few examples, ANNs often need lots of training data. Consequently, in previous work 

ANNs only achieved good results for those fiber-reinforced materials, where sufficient data was 

available. In practice however, collecting and especially labeling large amounts of training data is very 

time-consuming. Thus, there is a significant need for more data-efficient solutions.  

A conceivable solution to increase data-efficiency is Transfer Learning. In Transfer Learning, an artificial 

neural network generates knowledge from one task (source domain) where plenty of training data is 

available and transfers this knowledge to another task (target domain), where training data is sparse. 

This thesis aims at investigating the question, if transfer learning provides a suitable approach to apply 

artificial neural networks trained on quality prediction for one type of material to data-efficiently learn 

quality prediction for new materials.  

   

Scientific Methodology 

Initially, the student familiarizes themselves with the textile-engineering domain and machine learning, 

especially with respect to image processing and transfer learning. Subsequently, artificial neural 

networks are to be trained on a source material. Next, transfer learning is to be applied to exploit 

knowledge of the pre-trained networks towards data-efficiently learning quality prediction for new 

materials. Finally, the student shall investigate and evaluate different transfer learning strategies (e.g. 

fine-tuning different layers) and materials. 

 

Objective and expected Results 

The objective of this thesis is to investigate whether transfer learning is a feasible solution to enable 

data-efficient training of artificial neural networks to detect quality deviations in materials that are new 

to the network. The expected result is a thorough examination and comparison of different transfer 

learning strategy with respect to data efficiency in the target domain. 
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