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Abstract. Artificial intelligence (Al) - machine learning (ML) techniques together with the increase in vast and
diverse data sets and the rise in compute power are transforming the way we investigate and understand complex
systems, boost data, and perform biomedical research including biomedical engineering. First, an overview of
machine learning will be given, including types of algorithms, addressable problems and a comparison with
traditional methods. Second, the challenges associated with real-world data, including CT scans, will be
discussed. AI/ML methodologies to tackle the challenges will be presented: How do they enable us to gain
insight and to uncover pattern that were difficult to discern previously? Third, the presentation will illustrate the
challenges and power of combining data sets of a variety of modalities and demonstrate the pros and cons of
AI/ML approaches including state-of-the-art pre-trained transformer models for data entichment and outcome
prediction. Such approaches were used for ranking patients by their eligibility for clinical trials. Finally,
challenges related to data quality, privacy, and interpretability, which must be effectively addressed to fully realize
the potential of Al and ML in leveraging real-world data for knowledge discovery and advancements in
biomedical research, will be highlighted.
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