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Summary

Digital pathology has revolutionized diagnostic medicine, enabling efficient and accurate
analysis of tissue samples through digitized slides. However, as digital pathology becomes
more prevalent, maintaining quality control during the scanning process is crucial to en-
sure pathologists receive slides suitable for immediate analysis. In this project, we present
the development of a comprehensive dashboard for digital pathology slides, integrating
multiple artifact detection classifiers to address these challenges.

The frontend of the dashboard was built using the Angular framework, coupled with a
backend divided into two components. The first component triggers upon slide scanning,
calling the classifiers and collecting their outputs in JSON format. The second compo-
nent serves as a REST API, delivering data to the frontend and facilitating a user-friendly
interface for pathologists to access and interact with digitized slides effortlessly.

Python-based classifiers were developed to enhance quality control in digital pathology
analysis, including:

1. Air Bubble Detection: Identifying slides with air bubbles that may hinder accu-
rate analysis.

2. Blur Detection: Quantifying and detecting blur in slides to ensure clarity and
reliability.

3. Dust and Dirt Detection: Identifying artifacts such as dust and dirt that could
impact analysis.

4. Missing Coverslip Detection: Detecting slides without coverslips to ensure clar-
ity and accurate analysis.

5. Incomplete Tissue Detection: Identifying areas where tissue samples are missing
from the scanned image.

6. Stripe Detection: Detecting artifacts caused by scanning irregularities, ensuring
slide accuracy.

7. Tissue Fold Detection: Identifying slides with tissue folds that could impact
analysis.

The dashboard displays the results of each classifier in an easily interpretable manner,
enabling a user to identify slides that might require rescanning or further examination.
By integrating these classifiers into the dashboard, our project enhances the quality and
efficiency of digital pathology analysis, addressing the growing need for reliable quality
control measures in this evolving field.
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1 Introduction

1.1 Digital Pathology

Digital pathology is a field of medicine that involves the digitization and analysis of
pathology slides. It enhances the traditional method of manually examining glass slides
under a microscope with the use of digitized Whole Slide Images (WSIs) that can be
analyzed and interpreted using high-resolution scanners and computer algorithms. This
enables remote access, collaboration, and automated diagnostics for improved accuracy
and efficiency in diagnosing diseases.

1.2 Motivation

WSIs are produced in the digital pathology workflow (see Figure 1). A WSI is a high-
resolution digital representation of an entire glass slide that is used in digital pathology for
viewing, analyzing, and sharing tissue specimens electronically (see Figure 2b). With the
adoption of advanced imaging tools in clinical and research practice, WSIs are used more
and more to explore complex and sub-visual features in tissue-based biomarker analysis,
which are related to different types of cancer. The need for increasing translational
outcomes has sparked the innovation of a superior image analysis approach. Moreover,
the enormous amount of data generated has made the management of diagnostic workflow
increasingly hard. Therefore, there is an increasing need to develop tools to streamline
the workflow of pathologists.

Figure 1: Comparison between the workflow of traditional and digital pathology [1].

Quality control is one of the most crucial bottlenecks in digital pathology. The lab1 of our
project mentor, Prof. Dr. Schueffler, is affiliated with the Institute of General and Surgical
Pathology of the Technical University of Munich2, where the digitization of WSI archives
is taking place. In the current setup, the preparation and digitization of histological

1Schue�er Lab
2Institute of General and Surgical Pathology of the Technical University of Munich

https://schuefflerlab.org/
https://web.med.tum.de/en/path/homepage/


https://slides.path.med.tum.de/
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