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Bachelor/Master Thesis 
  

Solving inverse problems in production engineering 
with machine learning and invertible neural networks 

for students of Computer Science, CES, or Mechanical Engineering 
  

Primary shaping manufacturing processes employ a mold to form material from an initially 
unshaped state (usually melt) into a desired shape. Due to the nonlinear material behavior, 
there is no intuitive relation between product shape and mold shape. One possible remedy 
to this challenge are numerical design methods: Based on inverse problem formulations, 
these methods determine an optimal mold shape. Their prerequisites are models for flow, 
solidification, and structural deformation as well as appropriate numerical techniques. 
 

 
 

This thesis aims at replacing the computationally very costly process simulation with an 
easy to evaluate model, based on artificial neural networks (ANN). This model is further to 
be used as a basis for solving the inverse problem and finding optimal input parameters. 
 
Individual steps: 
As a first step, a familiarization with the topic of ANN, especially invertible neural networks, 
as well as the process simulation is to be conducted. Subsequently, a model is to be 
developed to approximate the process simulation. Using previously identified methods for 
model inversion, optimal input parameters are to be determined. Finally, different models 
and methods are to be evaluated regarding their suitability for solving inverse problems. 
 
Prerequisites: 
This thesis requires a previous familiarity with programming languages, favorably Python. 
While highly beneficial, previous knowledge about artificial neural networks is not strictly 
required. 
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