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Abstract

In game development, two-dimensional (2D) graphic assets are core elements that define player
experience and game identity, yet the production of character sprites, tilesets, backgrounds, effects, and Ul
icons still depends heavily on manual work, so that it results in substantial production costs and repetitive
labor. Traditional procedural content generation (PCG) has proven effective for automating structural content
such as levels, rules, and stories, but it has shown clear limitations in domains like 2D graphic assets,
where strict control over art style and direction is required. Recent studies in generative adversarial
networks, image-to-image translation models, and diffusion-based generative Al have rapidly expanded the
possibilities for automatic generation, enhancement, and transformation of 2D game graphic assets. Focusing
on research into generative Al -based 2D game graphic asset production, this paper surveys prior work
along five dimensions the theoretical background of PCG, generative models, and graphical asset
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frameworks technical trends centered on characters, animations, and effects mixed-initiative asset production
pipelines that integrate generative Al evaluation metrics and benchmarks that reflect the characteristics of
2D games and game artists' acceptance of these technologies and emerging structures of human - Al
collaboration. The analysis indicates that generative Al has the potential to simultaneously enhance
efficiency and expressiveness in 2D game graphic asset production, while also revealing remaining
challenges in domain generalization, frame consistency, tiling and palette constraints, copyright and dataset
provenance, and the reconfiguration of artist roles.

Keyword : Generative artificial intelligence, Pocedural content generation, Game graphic assets, 2D
sprites, Pixel art, GANs, Diffusion models
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[Table. 1] Al-Driven 2D Asset Production Pipeline
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