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Project Description: 

Given patient healthcare data privacy concerns, high quality medical images 

datasets for research are a scarce resource. Thus, the current development of 

generative artificial intelligence (AI) models for medical image generation are of high 

interest, since they potentiate the creation of synthetic datasets (Jordon et al., 2022), 

which, themselves, bear no privacy concerns. Recently, such approach was taken by 

teams in King's College London in collaboration with Nvidia1 to generate thousands of 

synthetic 3D brain magnetic resonance imaging (MRI) scans (Tudosiu et al., 2022). 

This new model and produced datasets are being used for synthetic in-silico modelling 

of cerebral pathologies.  

The proposed master thesis project aims at exploring different libraries of 

generative AI models (Khader et al., 2023; Tudosiu et al., 2022; Zhou et al., 2021, 

2019) for the creation of spine synthetic datasets. These synthetic datasets will then 

be evaluated by medical professionals and be used for segmentation and 

biomechanical modelling (Caprara et al., 2021; Isensee et al., 2021; Sekuboyina et al., 

2021). For model development, both on-site and cloud computational resources will be 

available.  

The project will initiate with a bibliographical review of the status-of-the-art of 

generative AI and its applicability to biomedical data, with focus on images. Follows a 

compilation of suitable open-source datasets for different spine segments image 

generation, i.e., cervical, thoracic, and lumbar.  The raw dataset will then be used to 

train a spine generative model given the chosen architecture. The end goal of the 
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project resides in the deployment of the generative model in a cloud setting powered 

by MONAI Label2 and Slicer3D3, allowing for direct visualization of the generated 

images.  

The DMU and the Department of Radiology are looking for a motivated master 

student with a background in biomedicine and/or computational sciences good python, 

scripting skills, knowledge in machine learning and interest in working at the interface 

between machine learning and medical applications.  

For applications, please send your curriculum, course transcripts, and a letter 

of motivation to rui.ramos-santos@balgrist.ch together with the information of one 

reference contact.  
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