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Recap: Multimodal LLM
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Visual Generation
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What are Generative Models?
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What are Generative Models?
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Current Standard: Diffusion / Flow Matching

7Esser et al. Scaling Rectified Flow Transformers for High-Resolution Image Synthesis. arXiv 2024.



Diffusion Models
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Diffusion Models
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Flow Matching
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Flow Matching
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Text-to-Image Generation
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Text-to-Image Generation
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… + 1-Step Distillation

14Geng et al. Mean Flows for One-step Generative Modeling. NeurIPS 2025.



… + 1-Step Distillation
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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

18Devin et al. Evaluating Gemini Robotics Policies in a Veo World Simulator. arXiv 2025.



2. ICL Emerges from Visual Generation

19Wiedemer et al. Video models are zero-shot learners and reasoners. arXiv 2025.



3. Reasoning Emerges from Visual Generation

20https://x.com/karpathy/status/1992655330002817095/photo/1



Visual Generation

MLLM

Perception Generation Action
V
is
io
n

La
ng

ua
ge

MLLM

Diffusion

MLLM

21



MLLM + Visual Generation?
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Unified Multimodal Models
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Unified Multimodal Models

24Zhou et al. Transfusion: Predict the Next Token and Diffuse Images with One Multi-Modal Model. ICLR 2025.



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

26Li et al. Imagine while Reasoning in Space: Multimodal Visualization-of-Thought. arXiv 2025.



Unified Model: Iterative Image Editing

27Amog et al. REED-VAE: RE-Encode Decode Training for Iterative Image Editing with Diffusion Models. arXiv 2025.



Q1. Do We Need Encoders?

28Liu et al. Tuna-2: Pixel Embeddings Beat Vision Encoders for Multimodal Understanding and Generation. arXiv 2026.



Q2. Autoregression vs. Diffusion

29Hu et al. ELF: Embedded Language Flows. arXiv 2026.



Progress So Far – Part V
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