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Abstract : While Neural Radiance Fields (NeRFs) enable photo-realistic view synthesis, their volume rendering—
based computational paradigm suffers from inherent limitations in training and rendering speed, making
them unsuitable for real-time interactive applications. 3D Gaussian Splatting (3DGS), an emerging explicit
radiance field representation technology, achieves real-time rendering performance while maintaining high
visual fidelity through millions of learnable 3D Gaussian basis functions and differentiable rasterization
pipelines. This paper systematically elucidates the core technical principles of 3DGS, compares its
advantages and limitations with traditional photogrammetric methods, and explores its industrial
applications in spatial computing and digital twin fields along with future research directions.
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