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1. Segment-grounded Recognition



Learning Hierarchical Image Segmentation
For Recognition and By Recognition

ICLR 2024

Sangwoo Mo* Stella X. YuTsung-Wei Ke*

* Equal contribution



Segmentation & Recognition run Concurrently
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Continuum of Segmentation for Recognition



Continuum of Segmentation for Recognition

fine parts (e.g., ear) → coarse parts (e.g., head) → wholes (e.g., Corgi)



Our CAST Framework

Concurrent segmentation & recognition using
Adaptive Segment Tokens



Our CAST Framework

Hierarchical segmentation for recognition
learned unsupervisedly by recognition



Unsupervised Part-Whole Discovery



Unsupervised Part-Whole Discovery

SOTA models (e.g., Segment Anything) lack this consistency



Better Segmentation & Recognition than ViT



Recognition Also Guides Segmentation
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2. Segment-grounded Dense Prediction



SHED Light on Segmentation for Depth Estimation

Under Review

Sangwoo Mo* Stella X. YuSeung-Hyun Lee*

* Equal contribution



Dense Prediction is Also Segment-grounded

optical flow depth

segmentation



Dense Prediction is Also Segment-grounded
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Segment Hierarchy for Estimating Depth



Segment-consistent Dense Prediction



Segment-consistent Dense Prediction



Layout-aware Representation Learning



Depth-aware Segment Hierarchy



Accurate and Structured 3D Reconstruction



3. Recognition-guided Visual Grounding



Open Ad-hoc Categorization with
Contextualized Feature Learning

CVPR 2025

Sangwoo Mo* Stella X. YuZilin Wang*

* Equal contribution

Liu RenSima Behpour



Is Categorization Solved?

Any class (by text)



CLIP works well for Basic Categories

Source: https://testyyettrying.blogspot.com/2013/07/sorting-by-category-free-speech-therapy.html
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However, Categorization is often Ad-hoc

Source: https://momswhosave.com/family-camping-trip-checklist/
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Categorization is often Open 

Source: https://momswhosave.com/family-camping-trip-checklist/

What else?
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Open Ad-hoc Categorization 

Source: https://momswhosave.com/family-camping-trip-checklist/

What else?

Semantics
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Open Ad-hoc Categorization 

Source: https://momswhosave.com/family-camping-trip-checklist/

What else?

VisualsSemantics
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Open Ad-hoc Categorization 

Source: https://momswhosave.com/family-camping-trip-checklist/

What else?

Semantics (CLIP) Visuals (GCD)
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Problem Setup



Problem Setup
Labeled



Problem Setup
Labeled
Unlabeled known



Problem Setup
Labeled
Unlabeled known
Unlabeled unknown



No Single Representation Rules Them All

Source: https://datascience.stackexchange.com/questions/100015/orthogonal-decision-boundary-in-decision-tree
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Our OAK Framework

1. Build on CLIP to leverage its general knowledge
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Our OAK Framework

1. Build on CLIP to leverage its general knowledge
2. Tune only the context token to adapt visual features
3. Top-down guidance from semantic cues
4. Bottom-up clustering of visual cues → novel clusters



OAK Contextualizes Visual Features



OAK Contextualizes Visual Features



OAK Contextualizes Visual Attention

Focus on
hands



OAK Contextualizes Visual Attention

Focus on
hands

Focus on
background



OAK Contextualizes Visual Attention

Focus on
hands

Focus on
background

Focus on
a face



Semantic & Visual Cues are Both Necessary

Semantic only
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Visual only



Semantic & Visual Cues are Both Necessary

Semantic only

Visual only

Use both



OAK Can Name the Discovered Clusters



OAK Can Name the Discovered Clusters



3Rs in Computer Vision



Q. Do Foundation Models Capture the 3Rs?



ICCV 2025 SP4V Workshop
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