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Abstract:

Main challenges towards progress in health care are not only due to the complexity of the system, but
also due to the respective environments and constraints that are accompanied with many of the
important vital questions. Certain standard approaches from the Natural and Engineering Sciences
were, and still are, not available in the medical field. And while some people seem to think that this
can all simply be resolved by Al, this assumption should be strongly questioned in our point of view.
While we have obviously a lot — and rapidly growing amount — of data, most crucial medical questions
are not "big data" but so called "small data" problems. In addition, some important information is
simply not yet, and some will never be, included in the data.

We propose a paradigm shift in health care via a novel type of computational modeling. It is our strong
belief, that such novel and advanced physics-based, data-enhanced, individualized computational
models will become very powerful tools for experts in both medical research and clinical
applications.

In this talk we will first sketch the overall idea of such an approach and then show some essential
models and methods that we have developed in recent years for some important example
applications.



