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Abstract: To address anomalous disturbances in measured surface point clouds, a collaborative denoising
method based on Hermite — Birkhoff radial basis function (HRBF ) implicit-surface modeling is proposed
to improve structural recovery accuracy and noise-suppression performance for complex surfaces. First,
the global trend of the point cloud is modeled using an HRBF implicit surface, and residual analysis is em-
ployed to preliminarily identify and remove anomalous points. Subsequently, a unified variational model
incorporating diffusion regularization is introduced to further refine the surface structure, enabling the effec-

tive separation of structural information from noise disturbances. Experimental results demonstrate that,
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compared with the conventional HRBF method, the proposed approach reduces the root mean square error
(RMSE), peak-to-valley value (PV), and mean normal error (MNE) by approximately 7. 8%, 49.0%,

and 34.5%, respectively. Local anomalous disturbances are effectively suppressed while the global sur-

face trend and local geometric continuity are preserved. The proposed method exhibits favorable stability

and robustness under complex noise conditions, providing an effective approach for high-precision structur-

al recovery and denoising of complex surface point clouds.

Key words: mosaic detector; point cloud denoising; implicit surface; Hermite-Birkhoff radial basis func-

tion; diffusion regularization
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Fig.1 Workflow of data acquisition and processing
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Fig.2 Flowchart of point cloud denoising algorithm based on surface trend modeling
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