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Abstract

This study aims to explore ways to systematically apply rapidly expanding Al technologies in the
fashion and footwear industries to the footwear design development process. To this end, it
examines the trends of digital transformation (DX) in the footwear sector and the development
of advanced manufacturing infrastructures such as 3D printing, smart factories, and digital twin
systems, and analyzes Al-based footwear design development cases focusing on global sports
brands, startups, and academia-industry collaboration projects. Furthermore, it identifies the
characteristics of design ideation and structural design using generative artificial intelligence and
computational design, and proposes a six-step Al-based footwear design development
framework. The proposed framework positions Al not as a single, isolated tool but as an
integrated platform that connects data, design, engineering, and user experience, and is
expected to serve as foundational material for building digital transformation and Al
collaboration models in future footwear design practice and education.
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