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Vision-Language Models (e.g., CLIP) are Amazing!

Any class (by text)

2



Vision-Language Models (e.g., CLIP) are Amazing!
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…but Only for Standard Domains (e.g., LAION)
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CLIP for Specialist Domains?

(a) Remote sensing (b) Fashion (c) Scientific figure (d) Comics

5



CLIP for Specialist Domains?

(a) Remote sensing (b) Fashion (c) Scientific figure (d) Comics

Challenge: We don’t have many detailed captions
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Solution: Semi-Supervised Learning (Semi-SL)
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L = image-text pairs / U = image-only



Two Perspectives on Utilizing Unlabeled Data
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S-CLIP: Semi-supervised Vision-Language
Learning using Few Specialist Captions

Kyungmin Lee

NeurIPS 2023

Jinwoo ShinSangwoo Mo Minkyu Kim
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Motivation: Naïve Pseudo-Labeling (PL) Fails
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Idea 1: Caption-level PL
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Idea 1: Caption-level PL

Optimal Transport (OT) between labeled & unlabeled images
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Idea 1: Caption-level PL
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Optimal Transport (OT) between labeled & unlabeled images



Idea 2: Keyword-level PL
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Idea 2: Keyword-level PL

Partial Label Learning (PLL) problem

→ Solved by Expectation Maximization (EM) algorithm
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Idea 2: Keyword-level PL

Expectation Maximization (EM)

Jointly infer the label 𝐳 (from candidates) and update the model 𝜃
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Training Objective of S-CLIP
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Performance ↑

Zero-shot classification

Image-text retrieval
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Robustness ↑

Labeled & unlabeled images come from different datasets
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Topology-Aware Representation Alignment for
Semi-Supervised Vision-Language Learning

Sangwoo Mo†

Under Review

Jae-Hun Jung†Junwon You Mihyun Jang
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Motivation: Structural Alignment Matters

21Gan et al. Semi-Supervised CLIP Adaptation by Enforcing Semantic and Trapezoidal Consistency. ICLR 2025.



Motivation: Structural Alignment Matters
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Idea: Topology-Aware Alignment Can be Even Better
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ToMA: Quantify the Contribution of Image-Text Pairs
to the Global Structure (𝐻!, 𝐻") 
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Direct Representation Alignment Beyond
Persistence Diagram Matching
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Performance ↑
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Representational Alignment ↑
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Representational Alignment ↑
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Geometry and Topology Can Improve VLM Semi-SL
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+ Optimal Transport (S-CLIP) + Topology-Aware Alignment (ToMA)


