
Motion segmentation

•  Formulation: cluster 2D point trajectories by rigid motion (no visual inputs).

•  Background: robust statistical methods + joint optimization, spectral clustering, 

sparse subspace clustering — most are either sub-optimal or very slow.

•  Observation: motion models as low dim. subspaces do not intersect in high 

dim. trajectory space. We build on this disjoint subspace assumption.

PLANES IN 3D MOTIONS IN HIGH DIM. SPACE

Subspace estimation: gφ
•  Time-dependent parameterized subspace basis 

(damped version of cosine) with learnable parameters

•  MLP infers basis coefficients

MethodAutoencoder-style architecture

Introduction

MethodTrajectory completion algorithm

•  Objective to fill-in missing values:

•   Linear solution for fixed subspace:

•   Yields approximate BCD approach,

MethodLearning trajectory representation by contrasting and reconstructing 

ResultsClustering error on standard datasets
ResultsEvaluating completion

ResultsEvaluating invariances of fθ
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Training and inference

•  Training: requires fully observed data

•  Losses: InfoNCE + reconstruction + reconstruction in 

feature space

•  Inference: pass through  fθ 
 + hierarchical clustering

Feature extraction: fθ
•  Maps a single trajectory to an abstract 

representation of generating motion

•  PointNet style

•  1D convolutions in temporal domain

•  No spatial pooling

vs


