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Unsupervised Optical Flow Estimation
Ø Important due to lack of labels
Ø Assuming appearance constancy and flow smoothness
Ø Current challenges:

• Occlusion: Objects cover each other
• Motion boundary: Objects move differently

à Optical flow is low-level, but we still need object-level info!

What kind of object-level info?
Ø Previous work: Semantic Segmentation
✗ Separate instances of the same class   ✗ Novel objects

Ø Ours: Segment Anything Model (SAM)
    ✓ Separate objects of different levels     ✓ Open-world objects
à Use SAM masks to guide unsupervised optical flow!

Ø Semantic augmentation (“+aug”)
Inspired by SemARFlow[2]; self-supervision by augmented samples

Ø Homography smoothness loss (“+hg”)
     Previous edge-aware smoothness losses are too local!

    We evaluate “smoothness” based on piece-wise homography: 
1. Pick SAM objects with occlusions
2. Estimate homography for each selected object
3. Refine and self-supervise

Ø Mask feature module (“+mf”)
  Simply added to the decoder; aggregate features on each SAM object

Paper Code

Introduction

Two settings: We use SAM …
Ø Setting 1: only during training
Ø Setting 2: both training and inference (Inference speed ↓, Accuracy ↑)

Baseline: ARFlow[1]

Three proposed adaptations:
For Setting 1:
Ø Semantic augmentation
Ø Homography smoothness
For Setting 2:
Ø Mask feature module

Method Overview

* This figure is adapted from the original figure in ARFlow
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