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1. Motivation

# Inject geometric information into feature learning

# Maintain the simplicity of contrastive learning

# Feature similarity matrix                    :           # Dirichlet Energy Loss:

# Spectral Loss: Method Mean Hits@1 (%)

GMN 57.9

PCA-GM 63.8

DGMC 73.0

SRFeat-D 73.9

SRFeat-S 74.3

# PointInfoNCE loss:

# Issues: ignore geometric structure of shapes and 
structural properties of the underlying map

# Eûect of smoothness regularization on learned local features

CL CL + Dirichlet CL + Spectral
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# 3D Shape Matching:

# Image Keypoint Matching:

PASCAL VOC dataset w/ Berkeley keypoints

LIX, École Polytechnique, IP Paris

# Smoothness regularization for contrastive learning 
leading to more coherent correspondences

# A practical link between contrastive learning and 
spectral shape matching, through comparison of 
how they process computed correspondence 
matrices

# A novel method that extends spectral matching but  
avoids linear solves inside the network

# SOTA results on both 3D dense correspondence and 
2D keypoint matching tasks

Source Target

Contrastive Learning Our SRFeat

2. Contrastive Learning

# Challenge: contrastive learning results in correspon-
dences lacking smoothness and consistency

# Task: find corresponding points between deformable 
shapes via NN search in the local feature space

3. Contributions

4. Our Approach

5. Smoothness Regularization

Measuring how smooth feature functions are (columns of                ) 
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Measuring global consistency in the reduced basis by converting the 
soft point-wise map       to a functional map)
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6. Experiments

Acknowledgements: 

Parts of this work were supported by the ERC Starting Grant No. 
758800 (EXPROTEA) and the ANR AI Chair AIGRETTE 

https://github.com/craigleili/SRFeat

Human datasets:  FAUST, SCAPE, SHREC’19


Animal dataset:  SMAL


