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Problem Statement

• Unsupervised Multi-body Rigid Segmentation and Motion Estimation
• Input

• A set of 𝐾 point cloud frames: 𝑃 = {𝑃1, 𝑃2, … , 𝑃𝐾−1, 𝑃𝐾}

• Unsupervised: No training labels

• Multi-body: Unknown multiple parts

• Output
• Rigid Segmentation: Moving-part rigid masks.

• Motion Estimation: Per-part rotations and translations.



Motivation & Main Idea

• Motivation
• Open-set pose changes

• SE(3)-equivariance

• Category-agnostic about moving part
• Matching

• Background

• SE(3)-equivariance

• Main Idea
• Training Strategy: simultaneously filter out the noisy flow predictions and refine the 

estimates of rigid motion by exploiting the interrelation among scene flow, 
segmentation mask, and rigid transformation

• Architecture: Category-agnostic part-level SE(3)-equivariance

𝑔: rigid transformation
𝑓: features
𝑥: a point in point clouds
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