Advanced Machine Learning Algorithms for Signal and Image Processing

Data Science and Al research comprises all stages from data acquisition and data management to
machine learning and data analysis algorithm development to data analytics and data-driven
applications. In the era of digitalization and big data, this research is fundamental for developing
data-driven methods and efficient and innovative solutions to problems across all engineering
disciplines. One important focus area is the development of efficient machine learning and deep
learning technologies for real-world signal processing in embedded systems. Further application
areas include biomedical sighal analysis, patient-specific diagnostics in healthcare, predictive
maintenance, structural health monitoring, remote sensing, smart cities, autonomous robots with
enhanced control and adaptability, autonomous driving, and computer vision applications.

Recent Research:

Current and future research prospects include devising new core machine learning paradigms and
applications to develop autonomous, real-time, and intelligent solutions processing biomedical,
remote sensing, and electrical data from sensors. Recent application domains include real-world
problems such as near real-time analysis of remote sensing imagery, personalized and advanced
warning systems for healthcare, patient-specific biomedical signal processing and analysis,
biomedical and audio signal restoration, and early fault diagnosis and domain adaptation for
predictive maintenance. Developed tools and technologies based on data science and Al in these
fields enhance the efficient use of resources, optimal running of processes, better prediction of
adverse events, and adaptability to changes, which are critical in improving the sustainability and
resilience of systems.
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