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Abstract

A central problem in many areas of bioimage analysis is cell segmentation. Cellular
morphology is an important phenotypic feature and is indicative of the physiological state of a
cell. But also for the study of intracellular processes (single particle analysis), or of cell
sociology (in embryogenesis or histopathology), segmentation of cells is often the premier step
in the image processing pipeline. First examples of computerized cell analysis date back more
than half a century. Since then, the field of light microscopy has undergone a series of
revolutions, giving rise to a wide variety of imaging modalities, which are greatly challenging
the development of generic and robust cell segmentation methods. While research in this area
has intensified exponentially in the past decade, and new solutions are proposed in the
literature every month, it turns out that the majority of the methods are still based on a small
set of classical image segmentation approaches, whose limitations are well known. More
powerful data processing concepts will need to be developed to finally bridge the gap between
hope and reality. In addition, to accelerate and steer these developments, it is highly desirable
to improve the possibility to easily and fairly peer-evaluate new methods and compare them to
the state of the art. To this end, the availability of a single, open-source image processing
software platform, supported as widely as possible by researchers in image processing as well
as in biology, will be of key importance.
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