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To enable personalized medical healthcare, it is of key importance to understand the cellular and molecular mechanisms of life in health and disease. Advanced biomedical imaging technologies are having an enormous impact on research in this area, as they allow visualizing the structure and function of whole organisms, organs, tissues, cells, and even single molecules with very high sensitivity and specificity. They also facilitate the discovery of new biomarkers for early diagnosis and preclinical validation of novel treatments in tissue or animal models as a first step towards clinical implementation. However, biomedical imaging devices typically generate vast amounts of multiparametric spatiotemporal imaging data, containing much more relevant and subtle information than can be processed by humans, even if they are experts. Hence there is a growing need for computational methods to analyze these data automatically, not only to cope with the sheer volume of biomedical image data sets, but also to reach a higher level of accuracy, objectivity, and reproducibility. To this end we develop advanced computer vision methods for a wide range of problems, including restoration, enhancement, super-resolution, and registration of images, as well as detection, segmentation, quantification, classification, and tracking of objects in these images. And to cope with the complexity of these problems, we rely increasingly on machine learning approaches for this, in particular deep learning using artificial neural networks. In addition to developing new methods, we are strong proponents of evaluating and benchmarking methods thoroughly and making them publicly available in the form of user-friendly software tools. This talk will highlight methods we have been developing specifically for cell and particle tracking and motion analysis.
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