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We introduce Spherical Patch Fields, a representation technique designed for patch-
wise, SO(3)-equivariant 3D point clouds, anchored theoretically on the principles of 
Spherical Gaussians. Second, we present the Patch Gaussian Layer, designed for the 
adaptive extraction of local and global contextual information from resizable point 
cloud patches. Culminating our contributions, we present Learnable Spherical Patch 
Fields (DeepSPF) – a versatile and easily integrable backbone suitable for instance-
based point networks. 
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Problems:
• Registration: Uniformly sampled CAD object and scanned 

object have no point-to-point correspondences 
• Retrieval: 
• CAD object and scanned object have no point-to-point 

correspondences
• Pose and cale are vastly different between sensor and 

designed object
• Overall similar structures but patch-wise differences

• Completion: Vast amount of augmentation needed Learning 
different over different datasets

MotivationInformation

Qualitative Evaluation

Spatial Graph Volume Information Low frequency information  

We present a network that represents a point cloud through a patch-wise
rotation-equivariant radial representation termed SPF. PG-Layer improves the
learnable SPF representation using low-frequency information and adaptive 
resizable patches.

Quantitative Evaluation

We demonstrate significant enhancements in 
Scan-to-CAD performance for point cloud 
registration, retrieval, and completion.
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