Diffusion 3D features (Diff3F): Decorating Untextured Shapes with Distilled Semantic Features
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Motivation [ IR Targets Results
« Meshes lack semantic features: existing methods only capture geometry PRI
« Geometric features — curvature, normals, etc
« Semantic features — understands eyes, nose, neck, etc ?ﬁ
« 2D Image Foundation models have semantic features but untextured meshes <
are not suitable for image descriptors
o Diff3F — generate textures using diffusion & extract intermediate features ’ @
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TL;DR: multi-view render — texture w/ ControlNet — extract diffusion features — unproject 2D features to 3D — aggregate D|ff3F + Cl t .
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Method — DPC 1] SE-ORNet [2] 3DCODED sl FM111 +WKS 151 | DIFF3F (ours) | DIFF3F (ours)+FM 4] = Part Segmentaug
I Dataset | acct | errl | accT | err]l | acctT | errl | acc? err | accT | err] | acc? err | F ﬁ
TOSCA | 30.79 | 3.74 | 33.25 | 4.32 | 0.5% 19.2%* X X 20.27 | 5.69 X X >
SHREC’19 | 1740 | 6.26 | 21.41 4.56 2.10 8.10 4.37 3.26 2641 | 1.69 | 21.55 1.49 e ,, T
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TEXTure [6] +DINO 17.20 | 2.04 | 6548 | 0.69 R
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. ) v v C > w/o Fusion with DINO | 26.53 | 2.06 | 64.89 | 1.60
No 3DI;I‘a1nlng (.1ati11? X \); \); v v \ﬁ w/o Normal Maps 75 68 1.67 69 71 1.17 1. Lang, ltai, et al. DPC: Unsupervised deep point correspondence via cross and self construction. 3DV'21.
NSUpervised: X VA‘ : : 2. Deng, Jiacheng, et al. SE-ORNet: Self-ensembling orientation-aware network for unsupervised point cloud
Class agnostic? X X X v v w w/o T;m]z Plxlggregatlon ;2;; i;; Siig 8—‘;5 shape correspondence. CVPR’23.
. . W/0 ball query : : . - 3. Groueix, Thibault, et al. 3D-Coded: 3D correspondences by deep deformation. ECCV’18.
Handle? meshes? v v v v v No training No 3D data required DIFF3F (full method) | 26.41 | 1.69 | 72.60 | 0.93 4. Ovsjanikov, Maks, et al. Functional maps: a flexible representation of maps between shapes. ACM ToG ‘12.
Handles point cloud? v v v X v — LOWEST 5. Aubry, Mathieu, et al. The wave kernel signature: A quantum mechanical approach to shape analysis. ICCVW'11.
SIMILARITY 6. Richardson, Elad, et al. Texture: Text-guided texturing of 3d shapes. SIGGRAPH’23.
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