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Overview

We propose CoE, an unsupervised learning method DiffusionNet[1]-based embedding extractor for geometric consistency Geo.error (x100) TN ST ot seare maost s AP b
to learn geometry-aware coupled embeddings for Cross-attention module for embedding communication HKS 151 B0 - ; ; N : ; ;
non-rigidly shape matching. Unsupervised Loss Inspired by Classical Geometry Processsing [2] SyNoRINIS 1 T I N S
eomFMaps I . 2 . 26.2 38.5 . . 2. 21. 28.
D % f8% : : : WSupFMI\II)et((\;/E [51)] 6.0 12.5 13.8 28.9 40.2 11.3 7.5 12.6 24.5 30.1
DiffFMap;s(SS) [33] 4.3 18.7 14.6 20.5 lij, 14.4 10.8 14.3 18.(3 1.2.9
SSMSMW) 7 2 6890 2 1 | a1 41 &2 13 s0
Ours(W) 3.7 8.7 9.5 13.7 13.1 3.2 3.7 8.1 11.0 7.8
Embedding R
Extractor ()
7 ®)
A i = | A =
LSS Z
© —  Cross Attention
COUpled LBO Share weight J -
Laplace-Beltrami Operator (LBO) Eigenfunction: Embodding
Spectral Ordering by Eigenvalues T Extractor ] Hoft Loft + pto Lo + picLe [2
Invariance under Isometries 0. =
% Sensitive to non-isometric deformations £
% Unstable under numerical instability Log = Zie{S,T} H\]:j;l_Llejz _ AZHF ¥ : Coupled embedding 5
Cou plEd LBO: L : Stiffness matrix =
— I - . — H M : Mass matri
Approximation of LBO eigenfunction w/o instability Lo Zie{S,T} HIIIZ M;W; —1 F e
. . _ . D : Pointwise descriptor [6]
Invariance under non-isometric shape pair L. = ||D£1\/I3‘I'5 — D%:MT\IJTHF A+ LPO Blgenvalue z
Spanning a common spectral space for shapes =
Off-diagonal Loss L g : ensure embedding frequency-aligned ?
Orthogonal Loss L, : enforce basis structure
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Contrastive Loss L. : couple embedding “speak the same language” 3
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Enable non-isometric shapes to have the same
spectral space properties as same shapes
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