


with respect to accuracy and computational efficiency. Furthermore, their data requirements, and 
their suitability for real-time error compensation will be discussed in relation to the use case of 
handling patients in radiation therapy. 

To ensure the practical applicability of the developed models, experimental validation will be 
(optionally) conducted on the six-axis radiation therapy couch, provided that both the machine 
and the test equipment are available. This step will involve deploying the models on the machine 
under realistic operating conditions, assessing their performance in compensating for system­
related errors. 

Finally, a generic workflow will be developed to guide the end-to-end modeling process, from 
input data selection to model deployment, ensuring transparency and reusability for other mecha­
tronic systems. 

The proposed work consists of the following parts: 

• Literature Review: Analyze existing methods for error compensation, focusing on data­
driven, reduced-order, and physics-informed approaches.

• Data Preparation: Preprocess experimental and simulation data from a six-axis radiation
therapy couch to enable model development.

• Model Development: In addition to the existing baseline approach based on polynomial
least squares fitting, implement three further modeling strategies:

Gaussian Process Regression with RBF kernel, following Blumberg et al. [2]. 

Transfer learning using Domain-Adversaria! Neural Networks, based on Ye et al. [9], 
to leverage simulation and experimental data. 

Physics-informed modeling by embedding physical constraints into the previous ap-
proaches. 

• Model Evaluation: Assess the models based on accuracy, computational efficiency, and sui­
tability for real-time applications.

• Experimental Validation: Test the models on the radiation therapy couch under realistic
operating conditions (optional).

• Workflow Design: Develop a generic process for input data preparation, model creation, and
validation for future applications.

The thesis must contain a detailed description of all developed and used algorithms as weil as a 
profound result evaluation and discussion. The implemented code has to be documented and pro­
vided. An extended research on literature, existing patents and related work in the corresponding 
areas has to be performed. 
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