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Abstract

As the demand for high-quality 3D assets increases, generative Al has emerged as an
alternative, but it faces technical limitations in being directly applied to commercial engines due
to the 'polygon soup' phenomenon. To address this gap, this study proposes a pipeline that
optimizes generative Al outputs in real-time to meet Unreal Engine 5 (UE5) specifications. To
achieve this, a five-stage integrated process was designed, covering intelligent generation,
pre-processing, auto-retopology, texture atlasing, and engine live-streaming. Furthermore, it
integrates 3D Gaussian Splatting (3DGS) and YOLOv8 technologies to automate asset
placement and maximize memory efficiency. In addition, a 'Human-in-the-loop' model, where
human artists intervene, was introduced to compensate for Al errors and secure art directability.
Performance analysis showed that applying this pipeline significantly reduced draw calls and
polygon counts, improving perceived performance in gaming and VR environments by more
than twofold. A real-world case study of a small-to-medium studio proved a groundbreaking
productivity improvement, reducing the production time per asset from 14 hours to 1.5 hours.
In conclusion, this research confirmed the effectiveness of the optimization process combining
UE5 and Al, successfully presenting automation standards and collaborative directions for the
mass production of high-quality 3D assets in the future.
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