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学术论文

Details Enhancement in Unsigned Distance Field 
Learning for High-fidelity 3D Surface 

Reconstruction
细节增强的高质量无向距离场学习与三维重建

    While signed distance fields (SDF) are favored for their capability to represent watertight 
surfaces, unsigned distance fields (UDFs) provide a means to model both open surfaces and 
objects with complex inner structures. However, achieving high-quality UDFs that accurately 
reconstruct 3D surfaces with fine geometric details is challenging for several reasons:
• UDFs struggle to precisely achieve a zero value, making it difficult to generate detailed 

surface.
• UDFs are theoretically non-differentiable at the zero level set, resulting in vanishing 

gradients near the target surface. 
• The gradient directions of UDFs tend to oscillate near the surface, causing the 

reconstructed surfaces to be fragmented.


