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Inverse problems from collective dynamics:
theory, methods and applications
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HE: Collective dynamics describe emergent behavior in large interacting
systems, ranging from biological transport to robotic swarms. Inferring hidden
properties—such as environmental geometries or interaction kernels—from
observable data poses challenging inverse problems. This talk presents a unified
framework for addressing such inverse problems, built on three pillars: data
inference, physics-informed priors, and mathematical supervision. I will illustrate
its power through a concrete biomedical application: noninvasive tomography of

tumor progression.
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