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Objective: To write an AI tool for the automatic classification of the fixation type of a slide prior scan. 

Problem: Artificial intelligence (AI) is widely used in digital pathology for quality control of digital 

scans. Deep learning has shown high potential in numerous studies to e.g., detect scanning artifacts 

such as blurred slides, or processing artifacts such as tissue folds, air bubbles or pen marks. However, 

little work has been done to detect the correct fixation type of a slide. Two major types are 

commonly used: formalin fixed, paraffin embedded (FFPE) as the standard type, and frozen section 

(FS) as a fixation type for rapid pathology review. Usually, the fixation type is known, but in pathology 

archives, a minor portion of glass slides are mislabeled due to sloppiness or errors (see Figure 1). This 

can be problematic when scanning retrospective data sets of one fixation type. The fixation type can 

very well be classified and verified after scanning(1), but to exclude non-relevant slides from 

scanning in the first place, a pre-scan classifier is required.  

Goal: In this project, a deep learning algorithm shall be developed to differentiate FS slides from FFPE 

slides using a pre-scan overview image (thumbnail image) of the slide. This thumbnail is of maximal 

size 1024x1024 px. 

The programming language can be chosen. However, Python is preferred for compatibility. 

Data: >3’000 whole slide images (WSI) for training and testing, and >300 external WSI (Augsburg, 

Regensburg) for testing. 

Computing: The student will use the LRZ high performance computing cluster for AI (GPU-based), 

and/or the group’s computing infrastructure and/or a workstation. 

 

Figure 1: Example of wrongly labeled WSI: Both WSI share the same barcode and label, but indeed, the left is FS and the 
right is FFPE. From (1). 

Requirements 

Knowledge in or interest in learning of: Python programming, deep learning, machine learning, Linux 

cluster usage, GPU programming, image processing, pathology, debugging, visualizations, analytical 

thinking. 
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TUM is an equal opportunity employer. TUM aims to increase the proportion of women, therefore, we 

particularly encourage applications from women. Applicants with severe disabilities will be given priority 

consideration given comparable qualifications.  

Data Protection Information: As part of your application for a position at the Technical University of 

Munich (TUM), you submit personal data. Please note our privacy policy in accordance with Art. 13 

General Data Protection Regulation (DSGVO). 
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