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The presentation will address the role of digital technologies in improving structural safety, with
particular emphasis on earthquakes and other extreme loading conditions affecting buildings and
infrastructure. It comprises an overview of the current state of the art in digital solutions, including
combination of artificial intelligence and image processing solutions for anomaly and damage
detection. Recent advances in Al-based pattern recognition and automated inspections are
discussed, highlighting their potential to transform structural assessment practices.

The presentation then shifts focus to real engineering projects and the built environment,
identifying critical gaps between technological capabilities and practical engineering needs. While
many advanced tools exist, they often fail to align with how engineers assess safety, interpret
damage, and make decisions under uncertainty, especially during extreme loading, post-earthquake
or emergency situations, or even in regular inspection processes. To identify this gap, several
applied examples are presented. One example demonstrates the use of Al for crack detection and
pixel-wise segmentation on masonry surfaces, showing how image-based methods can support
quantitative damage assessment. Another example focuses on the inspection of Dutch dykes in
the North Netherlands, a key component of the national water defense system. The presentation
explains what engineers look for during dyke inspections and illustrates how existing digital
technologies can enhance inspection efficiency, consistency, and decision support.
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