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From Partial Scans to Complete Shapes

.. o Input Output Ground Truth
Motivation: Real-world 3D scans frequently suffer from missing

geometry due to occlusions, noise, or sensor errors.

Shape Representation: We utilize a Sparse SDF Representation
to process 3D models with a greatly reduced memory footprint.

Neural Architecture: A Dual-Branch Diffusion Model utilizing
sparse convolutions reconstructs the missing geometry.

Surface-Centric SDF Representation

Utilizing a Signed Distance Function (SDF), defined as:

(—d(p,S) if pis inside S,
f(p) =140 ifpes, Equation 1.
Ld(p, S) if p is outside S.
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(a) Dense Grid (b) Sparse Dual-Branch Diffusion Framework
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€@ Encode noisy SDF and partial shape conditions.
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© Condition Branch extracts multi-scale spatial features.

€ Projection Layers fuse guidance into the network.

@ Main Branch iteratively denoises the sparse representation.

Quantitative Results

Models with Synthetic Holes Grid Footprint Reconstruction Quality (322)
Figure 2. Variant Cutoff d.  Active Voxels m-IoU 1t CD-¢; | F-Score@1% 7
DiffComplete™ . 100% 83.58 3.62 74.57
By simulating occlusions on roughly 6,000 complete 3D models Proposed (Efficient) 2 45.87% 78.53  4.18 7111
: - . . Proposed (Balanced) 3 54.9% 81.71 3.87 72.18
of furniture composed of 6 classes in total, we generate infinite Proposed (Accurate ! 641% 8361 371 .

synthetic pairs to train the network in a self-supervised manner.

Table 1.



