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Short Biography
Prof. dr. Nico Van de Weghe is a full professor of GIScience, a scientific discipline at the intersection of computer science, social science, and natural science. GIScience involves the study of geospatial information and how people understand the world. It also addresses how phenomena of the world can be stored, represented, and analyzed. It lies at the basis of GeoAI, which is the goal of enabling machines to learn to reason and analyse spatially like a human. Since his PhD research in 2004, Van de Weghe has had a broad interest in knowledge-based AI, specifically spatiotemporal reasoning and analysis. As in all areas related to AI, data-driven approaches are becoming increasingly dominant in GeoAI. Therefore, Van de Weghe is currently focusing on research in both knowledge-based and data-driven GeoAI. He is exploring the possibilities of combining both into hybrid GeoAI, which might be a next important step in generative AI.
Abstract
GeoAI has rapidly evolved through data-driven machine learning approaches that excel at prediction from large volumes of geospatial data. While these methods have delivered impressive results, they also expose fundamental limitations related to interpretability, generalisation, and spatiotemporal reasoning. This keynote argues that addressing complex real-world geospatial problems requires moving beyond purely data-driven solutions towards hybrid GeoAI, where knowledge-based and data-driven approaches are explicitly combined.

Building on the foundations of GIScience, the talk revisits core questions about how geographic phenomena are represented, analysed, and reasoned about across space and time. Using examples from mobility and traffic management, including interactions between motorised traffic and vulnerable road users, the keynote illustrates how multimodal sensing and learning can be complemented with symbolic spatiotemporal reasoning to better understand, explain, and predict complex geospatial dynamics. Such hybrid approaches enable analysis at multiple scales, from micro-level interactions to meso-level traffic patterns, and support more reliable and actionable decision-making.

The keynote further reflects on emerging directions such as virtual environments for behavioural analysis, smart cycling infrastructure, and geographic large language models grounded in geospatial knowledge and reasoning. Together, these developments highlight both the challenges and opportunities of hybrid GeoAI as a next step towards more human-like spatiotemporal understanding in generative AI. The talk concludes by outlining open research questions for the GeoAI community and the role of GIScience in shaping the future of geospatial intelligence.
