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Motivation
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Images in medical diagnostics . . .

. . . are the first choice by the medical doctor.

In these images there are a lot of information and Regions of Interest!

• cracks in bones in the CT-images

• tumors in brains or bodies in the MRI- and PET-images

• cells and cell nuclei in microscope images
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Histological Sections

Made with high resolution microscopes

Dry eye

• cells and vacuoles

• stained differently fetal calf-serum 10% 1d

fetal calf-serum 10% 7d
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Histological Sections

Made with high resolution microscopes

Dry eye

• cells and vacuoles

• stained differently
• investigation of the effects of

• different substances
• over time

fetal calf-serum 10% 1d

fetal calf-serum 10% 7d
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Different Substances
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The Algorithm
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Automatic Cell Detection [4, 3]

developed by Firas Mualla and Simon Schöll

What about:

• learning based system

• unstained cell detection in bright-field microscope images

• using SIFT . . .

• . . . random forests . . .

• . . . and hierarchical clustering
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How it works
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Independent Component Analysis
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Cocktail-Party Problem
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Blind Source Separation

“. . . recovery of unobserved signals or ’sources’ from a set of observed
mixtures . . . ” [1, 2]

• technique for uncovering independent source signals

• fairly new technique in biomedical signal analysis

• the usage of it will be investigated
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The Conclusion
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What’s left to do

• differentiate between cells and vacuoles

• measure their average size and . . .

• . . . their intensity of the staining

• find the coalescence and thus the growth

• mainly their change from substance to substance over time

• evaluation by using Ground Truth images

May 26, 2014 | A. Schwab | CS Dept. 5, FAU Erlangen-Nuremberg | Cell Segmentation/Quantification of Staining in Histological Sections 16



References

May 26, 2014 | A. Schwab | CS Dept. 5, FAU Erlangen-Nuremberg | Cell Segmentation/Quantification of Staining in Histological Sections 17



Pierre Comon.
Independent component analysis, a new concept?
Signal processing, 36(3):287–314, 1994.

Christopher J James and Christian W Hesse.
Independent component analysis for biomedical signals.
Physiological measurement, 26(1):R15, 2005.

Firas Mualla, Simon Schöll, Björn Sommerfeldt, and Joachim Hornegger.
Using the Monogenic Signal for Cell-Background Classification in Bright-Field Microscope
Images.
In Hans-Peter Meinzer and Thomas Martin Deserno, editors, Proceedings des Workshops
Bildverarbeitung für die Medizin 2013, pages 170–174, Heidelberg, 2013.

Firas Mualla, Simon Schöll, Björn Sommerfeldt, Andreas Maier, and Joachim Hornegger.
Automatic Cell Detection in Bright-Field Microscope Images Using SIFT, Random Forests,
and Hierarchical Clustering.
IEEE Transactions on Medical Imaging, 32(12):2274–2286, 2013.

May 26, 2014 | A. Schwab | CS Dept. 5, FAU Erlangen-Nuremberg | Cell Segmentation/Quantification of Staining in Histological Sections 18



The End
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