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Abstract: Machine learning (ML) is transforming the way engineers design, optimise, and discover new
structures and materials. This seminar will explore how the combination of ML, computational
mechanics, and advanced optimisation techniques is enabling a new paradigm of data-driven
engineering design. The first part will present a machine-learning-assisted framework for the shape
optimisation of metamaterials, revealing how deformation mechanisms govern the achievable gains in
stiffness, strength, and structural efficiency. The second part will introduce a meta-learning approach
to topology optimisation, in which prior design experience is distilled into reusable knowledge that
accelerates the discovery of optimal solutions. Its recent extension to fracture-resistant structures will
also be discussed. The seminar will conclude with a brief overview of related research activities in
computational mechanics, ranging from the thermo-viscoelastoplastic characterisation and
modelling of structural membranes to the design and control of large-scale elastic robotic structures
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