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Introduction

Problems:

• Dense 3D motion estimation is challenging in complex dynamic scenes.

• Point-based methods exploit geometry but suffer from sparse and low-resolution outputs.

• Dense RGB-D methods still optimize mainly in 2D correlation space.

• Depth cues are not continuously used during iterative motion refinement.

• Rigid optimization is fragile in non-rigid scenes and increases computation.
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Spatial Vector Sampling  

Projection Field: We first construct a disparity-augmented projection field for the second frame, 

where each pixel is represented as (𝑢, 𝑣, 𝐷2).

Local Sampling: Given the current optical flow estimate, each source pixel is projected to the target 

frame, and SVS samples a local neighborhood around this projected position.

Spatial Vector: For each sampled candidate, SVS computes a 3D spatial vector. which is paired 

with the corresponding 2D correlation cost for scene flow refinement.



Multi-scale Refinement Framework

Multi-scale Inference: SEA-Flow3D starts refinement from the coarse 1/16 scale, then progressively updates 

scene flow at 1/8 and 1/4 scales, resolving global motion first and local details later. 

Context Upsampling: We use context-guided upsampling masks to propagate predictions across scales and 

recover full-resolution motion fields with minimal extra cost. 



Results: Comparison on the KITTI Scene Flow Benchmark.

State of the art 3D Motion accuracy among all methods



Results : Sintel Benchmark.

20× faster inference than previous MS-RAFT-3D.



Results: Visualization comparison on the non-rigid Sintel scenes 



Results : Ablation Study



Results : Ablation Study

With SVS introduced, the model significantly improves depth motion estimation.



Results:More experimental results
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