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Announcements
● There are many students in the class

● You need to construct or join a team: each team consists of 3 persons
● You can bring your own research as long as it is clearly related to the course 

theme
● Each team related to paper related presentations

● Give two talks; each talk time is 15 min
● Each talk gives 1) a student lecture on a chosen topic, and gives 2) another talk 

on one main paper with related papers to your project
● Each team related to project

● Give a mid-term review presentation for the project
● Give the final project presentation
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Schedule
● Mar 31, Apr 2, Student Lecture Presentation
● Apr 7, Apr 9
● Apr 14, 16 Student Paper Presentation
● Apr-21: Mid-term exam, 23 no class
● Apr 28, 30, 
● May 7 12, 14 Mid-term Project Presentation 
● May 19, 21
● May 26, 28 Final-term project presentation
● June 2, 4, No class (Conf. attendance)
● June, 9, 11:
● June, 16, 18 Reserved (final exam) 
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Deadlines
●Declare project team members at KLMS before Mar 18

● Will be discussed at the class of Mar 19
● Confirm schedules of paper talks and project talks at 3/20

●Declare a paper and a lecture topic for student presentations at 
KLMS before Mar-25
● Discuss them at the class time of 3/26
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Dual encoders enable scalable retrieval via pre-computable embeddings.





BLIP-2: Bootstrapping Language-Image Pre-training
with Frozen Image Encoders and Large Language Models, ICML 23

● Frozen Image Encoder + Frozen LLM
● Reuse powerful pre-trained foundation models

● Q-Former as a lightweight bridge
● Compress visual features into learnable query tokens

● Efficient Hybrid Cross-Modal Alignment
● Learn a small cross-attention interface instead of full joint training
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From CLIP to Agentic AI
● CLIP (2021), Representation

● Align image and text in a shared embedding space
● Enables zero-shot recognition

● Multimodal LLM (2023), Understanding
● Connect vision encoder + LLM
● Image understanding through language

● Vision-Language Models, Reasoning
● Joint vision–language reasoning
● Multimodal grounding

● Agentic AI (2024~), Action
● Perceive → Reason → Act
● Agents interacting with the world
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Scaling Laws for Native Multimodal Models 
(ICCV 2025)

●Motivation
● Most multimodal 

systems use late fusion (pretrained vision encoder + LLM)
● Question: Is late fusion inherently optimal?

●Main Findings
● Early fusion ≈ Late fusion in performance
● Multimodal models follow LLM scaling laws
● Sparse MoE improves multimodal models



Switch Transformers: Scaling to Trillion Parameter 
Models with Simple and Ecient Sparsity, JMLR 22
● Dense Transformers: all tokens use the same parameters → scaling 

model size increases compute
● Switch Transformer: each token uses one expert (Top-1 routing) → 

parameters scale, compute stays nearly constant.





Alignment → Shared Tokens → Cross-modal Reasoning (VLM)



Better supervision: Contrastive learning
Less tokens: Less parameters:



Compute-Efficient Learning
● Less Tokens — Masked Modeling (MAE)

● Process only a subset of input tokens by masking most of them.

● Less Parameters — Parameter-Efficient Tuning
● Freeze the backbone and train small modules such as Adapters or LoRA.

● Better Supervision — Contrastive Learning
● Learn strong representations by aligning related samples in a shared 

embedding space.
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