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“2025년 한국통계학회 동계학술대회 현장 풍경을 그려줘”
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FM Landscape

Perception Generation Action
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Disclaimer
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This talk focuses on “what FMs are”,

not on “how they work”
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Visual Perception
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Abstract Perception
“what” (high-level, conceptual)

Dense Perception
“where” (low-level, spatial)



Abstract Perception
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Abstract Perception
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Embed

ding

Vision Encoder



Abstract Perception
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Embed

ding

Vision Encoder



Abstract Perception
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Embed

ding

Vision Transformer (ViT)

Dosovitskiy et al. An Image is Worth 16x16 Words: Transformers for Image Recognition at Scale. ICLR 2021.



Abstract Perception
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Abstract Perception – Visual Cue
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Visual Cue: Self-Supervised Learning (e.g., DINO)
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Visual Cue: Self-Supervised Learning (e.g., DINO)
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Standard for Image Encoder: Contrastive Learning

Siméoni et al. DINOv3. arXiv 2025.



Abstract Perception – Semantic Cue
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Semantic Cue: Vision-Language Model (e.g., CLIP)

22Radford et al. Learning Transferable Visual Models From Natural Language Supervision. ICML 2021.



Complementarity of Visual and Semantic Cues

23Tong et al. Eyes Wide Shut? Exploring the Visual Shortcomings of Multimodal LLMs. CVPR 2024.



Dense Perception
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Abstract Perception
“what” (high-level, conceptual)

Dense Perception
“where” (low-level, spatial)
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Dense Perception
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optical flow depth

segmentation



1. Spatialization of Abstract Perception
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2. Dense Supervision (e.g., SAM)

27Carion et al. SAM 3: Segment Anything with Concepts. arXiv 2025.



2. Dense Supervision (e.g., SAM)

28Lin et al. Depth Anything 3: Recovering the Visual Space from Any Views. arXiv 2025.



Summary of Part I: Visual Perception
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1. Spatialization of Abstract Perception

2. Dense Supervision (e.g., SAM)
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“where” (low-level, spatial)
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Language Understanding

DINO, CLIP, SAM, etc.
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Language Understanding

31Delvin et al. BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding. NAACL 2019.

Sentences

Text Encoder

Text Embedding



Language Understanding

32Delvin et al. BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding. NAACL 2019.

Sentences

Text Embedding

Text Encoder

Class

(e.g., sentiment)



Language Understanding

33Delvin et al. BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding. NAACL 2019.

Sentences

Self-Supervised Learning (e.g., BERT)



Language Generation

DINO, CLIP, SAM, etc.
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V

is
io

n
La

n
g

u
ag

e

BERT LLM

34



Language Generation
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= Repetition of Next Token Prediction

Brown et al. Language Models are Few-Shot Learners. NeurIPS 2020.



Language Generation
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In practice, Pre-train + SFT + RL (alignment / reasoning)

Brown et al. Language Models are Few-Shot Learners. NeurIPS 2020.

+ …



In-Context Learning (ICL): New Paradigm of FM

37Brown et al. Language Models are Few-Shot Learners. NeurIPS 2020.



In-Context Learning (ICL): New Paradigm of FM

38Brown et al. Language Models are Few-Shot Learners. NeurIPS 2020.

BERT GPT



Understanding ⊂ Generation
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Understanding ⊂ Generation

DINO, CLIP, SAM, etc.
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LLM + Visual Perception?

…?
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Multimodal LLM
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Multimodal LLM

43Liu et al. Visual Instruction Tuning. NeurIPS 2023.



Multimodal LLM

44Liu et al. Visual Instruction Tuning. NeurIPS 2023.



Multimodal LLM: Visual Reasoning

45Liu et al. Visual Instruction Tuning. NeurIPS 2023.



Summary of Part II: Multimodal LLM

Visual Perception

⊂ MLLM

Perception Generation Action
V

is
io

n
La

n
g

u
ag

e

Lang. Understanding
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Lang. Generation

⊂ MLLM
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Visual Generation

MLLM
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Current Standard: Diffusion / Flow Matching

48Esser et al. Scaling Rectified Flow Transformers for High-Resolution Image Synthesis. arXiv 2024.



… + 1-Step Distillation

49Geng et al. Mean Flows for One-step Generative Modeling. NeurIPS 2025.



Pretty Image / Video / 3D Generation
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More Than… Pretty Image / Video / 3D Generation
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1. Physics Emerges from Visual Generation

52Devin et al. Evaluating Gemini Robotics Policies in a Veo World Simulator. arXiv 2025.



2. ICL Emerges from Visual Generation

53Wiedemer et al. Video models are zero-shot learners and reasoners. arXiv 2025.



3. Reasoning Emerges from Visual Generation

54https://x.com/karpathy/status/1992655330002817095/photo/1



Visual Generation
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MLLM + Visual Generation?
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Unified Multimodal Models
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Unified Multimodal Models

58Zhou et al. Transfusion: Predict the Next Token and Diffuse Images with One Multi-Modal Model. ICLR 2025.



Unified Multimodal Models

59Zhou et al. Transfusion: Predict the Next Token and Diffuse Images with One Multi-Modal Model. ICLR 2025.



Unified Model: Visual Chain-of-Thought (CoT)

60Li et al. Imagine while Reasoning in Space: Multimodal Visualization-of-Thought. arXiv 2025.



Unified Model: Iterative Image Editing

61Amog et al. REED-VAE: RE-Encode Decode Training for Iterative Image Editing with Diffusion Models. arXiv 2025.



Summary of Part III: Unified Models

Visual Perception

⊂ UMM
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Multimodal Models + Action

UMM + Action
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Vision-Language-Action (VLA)

VLA
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Vision-Language-Action (VLA)

65Kim et al. OpenVLA: An Open-Source Vision-Language-Action Model. arXiv 2024.

Vision & Language
Output



Vision-Language-Action (VLA)

66Kim et al. OpenVLA: An Open-Source Vision-Language-Action Model. arXiv 2024.



Unified Model + VLA → Visual CoT

67Zhao et al. CoT-VLA: Visual Chain-of-Thought Reasoning for Vision-Language-Action Models. CVPR 2025.



Unified Model + VLA → Visual CoT

68Zhao et al. CoT-VLA: Visual Chain-of-Thought Reasoning for Vision-Language-Action Models. CVPR 2025.



VLA Is More Than Just Adding an Action Decoder

69

Interactive Learning from Dynamic Environment



VLA Is More Than Just Adding an Action Decoder
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Interactive Learning from Dynamic Environment

Yuke Zhu. Data Pyramid and Data Flywheel for Robotic Foundation Models. Talk 2024.



Summary of Part IV: Unified VLA

Visual Perception

→ VLA
Action

(from Interactive and 
Dynamic Env.)

→ VLA
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