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Optimization of Neural Implicit Surface Reconstruction Based on
Dynamic Sampling Range

ZHONG Juan, TAN Shihan, LIANG Shuning, CHEN Yangren, WANG Lutao
(School of Computer Science, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: Neural implicit surface reconstruction technology has brought new opportunities to the field of 3D reconstruction, but existing methods
have limitations such as low sampling efficiency and long training time. Therefore, an optimization scheme based on dynamic sampling range is
proposed to improve the quality and efficiency of reconstruction. This scheme focuses on the sampling strategy, which dynamically generates a
shrinking core sampling area by occupying the grid, and combines the layered volume sampling strategy and sampling point regularization con-
straints to guide the sampling points closer to the surface of the object. The experimental results show that the evaluation metrics of this scheme
are superior to the baseline model in all 15 scenarios of the DTU dataset, with a peak signal-to—noise ratio of 29.79 and a chamfer distance of
0.68. Compared with the traditional method NeuS, it has improved by 6.39% and 13.24%, respectively; The training time is 20 minutes, which
is 24 times faster than the NeuS method. The neural implicit surface reconstruction optimization scheme based on dynamic sampling range can ef-
fectively improve the reconstruction quality and efficiency , providing new ideas for the development of 3D reconstruction technology.
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Fig. 1 Overall architecture
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Fig.2 Analysis of volume rendering deviation
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Fig.4 Generating sampling range using occupancy information
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Table 1 Comparison of quantitative indicators among various meth-
ods
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65 1.58 2742 0.59 27.78 1.56 0.64 27.83 0.71 28.36 0.79
69 1.02  25.83 0.60 24.79 1.81 085 24.84 0.76 27.11 0.64
83 3.05 30.00 1.45 31.23 233 1.58 31.24 1.22 32.20 1.31
97 1.40 2640 095 2696 2.16 1.01 26.86 1.08 27.68 1.15
105 2.05 29.63 0.78 30.62 1.88 0.68 30.57 0.63 31.22 0.69
106 1.00 2587 0.52 25.62 1.76 0.60 26.05 0.59 27.30 0.54
110 1.32  28.82 143 28.60 232 1.11 28.93 0.89 30.14 0.81
114 0.49 28.80 0.36 29.50 1.86 0.37 28.98 0.40 30.30 0.36
118 0.78 27.36 045 2791 1.80 045 27.82 0.48 29.14 0.45
122 1.17  31.19 045 3293 1.72 047 3248 0.55 34.30 0.46

mean 1.36  28.00 0.77 28.86 1.84 0.72 28.82 0.70 29.79
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Fig. 6 Qualitative comparison of geometric reconstruction quality
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Table 3 Ablation experiment result o 06
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Fig. 7 The minimum distance between fine sampling points of each
ablation model in scan24
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