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Syllabus
Week    Date    Subject/Topics

1 2025/02/18 Introduction to Generative AI Innovative Applications

2 2025/02/25 Transformers for Natural Language Processing and
                          Computer Vision

3 2025/03/04 Large Language Models (LLMs), 
                          NVIDIA Building RAG Agents with LLMs Part I

4 2025/03/11 Case Study on Generative AI Innovative Applications I

5 2025/03/18 NVIDIA Building RAG Agents with LLMs Part II

6 2025/03/25 NVIDIA Building RAG Agents with LLMs Part III
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Syllabus
Week    Date    Subject/Topics

7 2025/04/01 Self-Learning

8 2025/04/08 Midterm Project Report

9 2025/04/15 Generative AI for Multimodal Information Generation

10 2025/04/22 NVIDIA Generative AI with Diffusion Models Part I

11 2025/04/29 NVIDIA Generative AI with Diffusion Models Part II

12 2025/05/06 Case Study on Generative AI Innovative Applications II
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Syllabus
Week    Date    Subject/Topics

13 2025/05/13 NVIDIA Generative AI with Diffusion Models Part III

14 2025/05/20 AI Agents and Large Multimodal Agents (LMAs)

15 2025/05/27 Final Project Report I

16 2025/06/03 Final Project Report II
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Generative AI 
for 

Multimodal Information 
Generation

5



6

Language
Models
Text
Image
Speech
Video
Models

6https://artificialanalysis.ai/

https://artificialanalysis.ai/
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Source: Yihan Cao, Siyu Li, Yixin Liu, Zhiling Yan, Yutong Dai, Philip S. Yu, and Lichao Sun (2023). "A Comprehensive Survey of AI-Generated Content (AIGC): A History of Generative AI from GAN to ChatGPT." 

arXiv preprint arXiv:2303.04226.

Generative AI (Gen AI)
AI Generated Content (AIGC)

Image Generation



Generative AI (Gen AI)
AI Generated Content (AIGC)

8
Source: Yihan Cao, Siyu Li, Yixin Liu, Zhiling Yan, Yutong Dai, Philip S. Yu, and Lichao Sun (2023). "A Comprehensive Survey of AI-Generated Content (AIGC): A History of Generative AI from GAN to ChatGPT." 

arXiv preprint arXiv:2303.04226.
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Modular Modalities
Where Can The Transformer Fit?



The history of Generative AI 
in CV, NLP and VL

10
Source: Yihan Cao, Siyu Li, Yixin Liu, Zhiling Yan, Yutong Dai, Philip S. Yu, and Lichao Sun (2023). "A Comprehensive Survey of AI-Generated Content (AIGC): A History of Generative AI from GAN to ChatGPT." 

arXiv preprint arXiv:2303.04226.



Generative AI LLMs (2017-2025)

11Source: https://github.com/Hannibal046/Awesome-LLM



Generative AI, Agentic AI, Physical AI

12Source: NVIDIA (2025), GTC March 2025 Keynote with NVIDIA CEO Jensen Huang, https://www.youtube.com/watch?v=_waPvOwL9Z8

2012 AlexNet

Perception AI 

Generative AI 

Agentic AI 

Physical AI

Deep learning breakthrough

Speech recognition 
Deep recommender systems
Medical imaging

Digital marketing
Content creation

Coding assistants
Customer service
Patient care

Self-driving cars
General robotics

https://www.youtube.com/watch?v=_waPvOwL9Z8


Categories of Vision Generative Models

13
Source: Yihan Cao, Siyu Li, Yixin Liu, Zhiling Yan, Yutong Dai, Philip S. Yu, and Lichao Sun (2023). "A Comprehensive Survey of AI-Generated Content (AIGC): A History of Generative AI from GAN to ChatGPT." 

arXiv preprint arXiv:2303.04226.



The General Structure of 
Generative Vision Language

14
Source: Yihan Cao, Siyu Li, Yixin Liu, Zhiling Yan, Yutong Dai, Philip S. Yu, and Lichao Sun (2023). "A Comprehensive Survey of AI-Generated Content (AIGC): A History of Generative AI from GAN to ChatGPT." 

arXiv preprint arXiv:2303.04226.



LLM-powered Multimodal Agents
Large Multimodal Agents (LMAs)

15Source: Xie, Junlin, Zhihong Chen, Ruifei Zhang, Xiang Wan, and Guanbin Li. "Large Multimodal Agents: A Survey." arXiv preprint arXiv:2402.15116 (2024).

2022 2023 2024



Large Language Model (LLM) based Agents

16Source: Xi, Z., Chen, W., Guo, X., He, W., Ding, Y., Hong, B., ... & Gui, T. (2023). The rise and potential of large language model based agents: A survey. arXiv preprint arXiv:2309.07864.



LLM-based Agents

17Source: Cheng, Yuheng, Ceyao Zhang, Zhengwen Zhang, Xiangrui Meng, Sirui Hong, Wenhao Li, Zihao Wang et al. "Exploring large language model based intelligent agents: Definitions, methods, and prospects." arXiv preprint arXiv:2401.03428 (2024).



Large Multimodal Agents (LMA) 

18Source: Xie, J., Chen, Z., Zhang, R., Wan, X., & Li, G. (2024). Large Multimodal Agents: A Survey. ArXiv, abs/2402.15116.



Large Multimodal Agents (LMA) 

19Source: Xie, J., Chen, Z., Zhang, R., Wan, X., & Li, G. (2024). Large Multimodal Agents: A Survey. ArXiv, abs/2402.15116.



Artificial Analysis Text to Image Arena

20Source: https://artificialanalysis.ai/text-to-image/arena

https://artificialanalysis.ai/text-to-image/arena


Artificial Analysis Text to Speech Arena

21Source: https://artificialanalysis.ai/text-to-speech/arena

https://artificialanalysis.ai/text-to-speech/arena


Artificial Analysis Video Generation Model Arena

22Source: https://artificialanalysis.ai/text-to-video/arena

https://artificialanalysis.ai/text-to-video/arena


Artificial Analysis Text to Image Leaderboard

23Source: https://artificialanalysis.ai/text-to-image

https://artificialanalysis.ai/text-to-image


Text to Speech (TTS) AI Model & Provider Leaderboard

24Source: https://artificialanalysis.ai/text-to-speech

Text to speech models & providers compared: TTS-1, TTS-1 HD, Studio, Journey, Neural2, WaveNet, Standard, Polly Long-
Form, Polly Neural, Polly Standard, Azure Neural, MetaVoice v1, XTTS v2, StyleTTS 2, OpenVoice v2, Sonic English (Oct 
'24), 3.0 mini, Turbo v2.5, Multilingual v2, T2A-01-HD, T2A-01-Turbo, Zonos-v0.1, Kokoro 82M v1.0, Polly Generative, 
Flash v2.5, Dialog, Murf Speech Gen 2, and Step TTS Mini.

https://artificialanalysis.ai/text-to-speech


Text to Speech (TTS) AI Model & Provider Leaderboard

25Source: https://artificialanalysis.ai/text-to-speech

https://artificialanalysis.ai/text-to-speech


Text to Speech (TTS) AI Model & Provider Leaderboard

26Source: https://artificialanalysis.ai/text-to-speech

https://artificialanalysis.ai/text-to-speech


Text to Speech (TTS) AI Model & Provider Leaderboard

27Source: https://artificialanalysis.ai/text-to-speech

https://artificialanalysis.ai/text-to-speech


Text to Speech (TTS) AI Model & Provider Leaderboard

28Source: https://artificialanalysis.ai/text-to-speech

https://artificialanalysis.ai/text-to-speech


Speech to Text (STT) AI Model & Provider Leaderboard

29Source: https://artificialanalysis.ai/speech-to-text

Speech-to-text models & providers compared: Whisper (L, v2), OpenAI, Universal-1, Standard, Whisper (L, v2), Azure, Enhanced, Nano, Wizper (L, v3), fal.ai, Incredibly Fast Whisper, 
Replicate, Nova-2, Whisper (L, v2), Replicate, Whisper (L, v3), Replicate, Base, WhisperX, Replicate, Whisper (L v2), Deepgram, Gladia, Whisper (L, v3), Groq, Distil-Whisper, Groq, 
Whisper (L, v3), fal.ai, Whisper (L, v3), Deepinfra, Whisper (L, v3, Turbo), Groq, Whisper (L, v3), Fireworks, Whisper (L, v3, Turbo), Fireworks, Universal-2, Amazon Transcribe, Fish 
Speech to Text, Nova-3, Chirp, Chirp 2, Scribe, GPT-4o Transcribe, and GPT-4o Mini Transcribe.

https://artificialanalysis.ai/speech-to-text


Speech to Text (STT) AI Model & Provider Leaderboard

30Source: https://artificialanalysis.ai/speech-to-text

Speech-to-text models & providers compared: Whisper (L, v2), OpenAI, Universal-1, Standard, Whisper (L, v2), Azure, Enhanced, Nano, Wizper (L, v3), fal.ai, Incredibly Fast Whisper, 
Replicate, Nova-2, Whisper (L, v2), Replicate, Whisper (L, v3), Replicate, Base, WhisperX, Replicate, Whisper (L v2), Deepgram, Gladia, Whisper (L, v3), Groq, Distil-Whisper, Groq, 
Whisper (L, v3), fal.ai, Whisper (L, v3), Deepinfra, Whisper (L, v3, Turbo), Groq, Whisper (L, v3), Fireworks, Whisper (L, v3, Turbo), Fireworks, Universal-2, Amazon Transcribe, Fish 
Speech to Text, Nova-3, Chirp, Chirp 2, Scribe, GPT-4o Transcribe, and GPT-4o Mini Transcribe.

https://artificialanalysis.ai/speech-to-text


Artificial Analysis Text to Video Leaderboard

31Source: https://artificialanalysis.ai/text-to-video/arena?tab=Leaderboard&leaderboard_tab=t2v

https://artificialanalysis.ai/text-to-video/arena?tab=Leaderboard&leaderboard_tab=t2v


Artificial Analysis Image to Video Leaderboard

32Source: https://artificialanalysis.ai/text-to-video/arena?tab=Leaderboard&leaderboard_tab=t2v

https://artificialanalysis.ai/text-to-video/arena?tab=Leaderboard&leaderboard_tab=t2v


Generative AI Explained

33https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1


Building RAG Agents with LLMs

34https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-15+V1


Generative AI with Diffusion Models

35https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-14+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-14+V1


Rapid 
Application 

Development 
with Large 
Language 

Models (LLMs)

36https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Rapid Application Development 
using Large Language Models 

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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HF Pipeline Options
Automatic End-to-End Pipelines

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Large Language Models
Backbones for Language Understanding

Backbones for language tasks, including classification and generation.

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Encoders vs Decoders
Both Options Have Pros and Cons

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Modular Modalities
Where Can The Transformer Fit?

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Information Modalities
Core Component of Generative AI

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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What Makes Modalities Different?
Core Component of Generative AI

Data communicated 

in different ways

Data that follows

different distributions

Data produced/ingested 

in different ways

Data that is structurally 

different to model

Surface Technical

Broad

Narrow

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Multimodal Connections
Core Components of Generative AI

Image of Objects

Sequence of Letters 

Sequence of Images

Sequence of Frequencies

3D Field Collection of Faces

Volume of Values

Sequence of Classes

Sequence of Images

Sequence of Classes

Grid of Pixels

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Core Components of Generative AI

Multimodal Connections

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Core Components of Generative AI

Volume of 

Values

Sequence  

of Classes

Grid of 

Pixels

Sequence 

of Images

Sequence  

of Classes

Volume of 

Values

Multimodal Connections

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Multimodal Connections
Core Components of Generative AI

Image of Objects

Sequence of Letters 

Sequence of Images

Sequence of Frequencies

3D Field Collection of Faces

Volume of Values

Sequence of Classes

Sequence of Images

Sequence of Classes

Grid of Pixels

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Transformer Benefits

Misconception: 
Transformers are only good for language

Recall: 
Language Text = Ordered Sequence of Classes

Resolution: 
Transformers are good for ordered sequences

What Are They Good For

Seq Seq

Seq

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Speech-Guided 
Encoders

Audio-In Systems

Speech Data Explorer | NeMo Framework User Guide
Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://docs.nvidia.com/nemo-framework/user-guide/latest/nemotoolkit/tools/speech_data_explorer.html
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Image-Guided 
Encoders

Improve Accuracy and Robustness of Vision AI Apps with 

Vision Transformers and NVIDIA TAO | NVIDIA BlogSource: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://developer.nvidia.com/blog/improve-accuracy-and-robustness-of-vision-ai-apps-with-vision-transformers-and-nvidia-tao/
https://developer.nvidia.com/blog/improve-accuracy-and-robustness-of-vision-ai-apps-with-vision-transformers-and-nvidia-tao/
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Synergizing Encoders

Resolving Modality Gaps via Similarity

CLIP: Connecting text and images | OpenAI
Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://openai.com/research/clip
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Multimodal Retrievers

Resolving Modality Gaps via Similarity

RA-CM3: Retrieval-Augmented Multimodal Modeling (2023)
Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://cs.stanford.edu/~myasu/blog/racm3/
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Synergizing Encoders

Resolving Modality Gaps via Similarity

By aligning six modalities’ embedding into a common space, ImageBind enables 

cross-modal retrieval of different types of content that aren’t observed together, 

the addition of embeddings from different modalities to naturally compose their 

semantics, and audio-to-image generation by using our audio embeddings with 

a pretrained DALLE-2 decoder to work with CLIP text embeddings.

ImageBind: Holistic AI learning across six modalities (2023)
Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://ai.meta.com/blog/imagebind-six-modalities-binding-ai/
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Speech-Guided 
Text Generation

Audio-In, Text-Out

Introducing Whisper | OpenAI

Audio Text

Text

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://openai.com/index/whisper/
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Image-Guided 
Text Generation

Image-In, Text-Out

Image Text

Text

An Image is Worth 16x16 Words: Transformers for Image Recognition at Scale (2021)
Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://arxiv.org/abs/2010.11929
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Multi-Image Guided 
Text Generation

Image- Systems

VILA: On Pre-training for Visual Language Models  
Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://arxiv.org/abs/2312.07533
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1


5757 NVLM: Open Frontier-Class Multimodal LLMS (2024)  
Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://arxiv.org/abs/2409.11402
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1


5858 Introducing Llama 3.1: Our most capable models to date | Meta (2024)
Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://ai.meta.com/blog/meta-llama-3-1/
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Core Transformer Benefits

Delivers Semantically-Dense Embeddings-Easy to reuse. Easy to transfer-Sequence logic and token logic

Enforce Attention-Oriented Logic-Lightweight supervisory interface-Doubles as interpretable “I care about X”

Synergize Semantically-Dense Embeddings-Link two modalities for powerful results-Good for zero-shot and training enforcement

When Does It Shine

Transformer Interpretability Beyond Attention Visualization (2021)
Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://openaccess.thecvf.com/content/CVPR2021/html/Chefer_Transformer_Interpretability_Beyond_Attention_Visualization_CVPR_2021_paper.html
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Image Generation?
Can Transformers Generate Images?

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Image Generation?
Can Transformers Generate Images?

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Image Generation?

Can Transformers Generate Images?

VAE in 3D | Differentiable Blog (2020) Denoising Diffusion Implicit Models | Keras (2022)

Can Transformers Generate Images?

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://ichko.github.io/visualizing-vae-with-efemarai
https://keras.io/examples/generative/ddim/
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Making An Autoencoder
Decoding Your Encoding

Latents

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Making A U-Net
Restyle An Image 

U-Net: Convolutional Networks for Biomedical Image Segmentation (2015)  

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://arxiv.org/abs/1505.04597
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Making A Denoiser
Data by Noising, Train/Inferending by Denoising

Noising 
(Algorithmic)

Denoising 
(Learned)

Denoising Diffusion Probabilistic Models (2020)  
Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://proceedings.neurips.cc/paper/2020/hash/4c5bcfec8584af0d967f1ab10179ca4b-Abstract.html
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Policy Networks
Where Direct, Autoregression, or Diffusion Can Work

[Spatial] Delta Prediction 

From Previous Position/Delta

[Sequential] Prediction 

From Previous Position(s)

[Diffusion] Progression of points 

into final structured alignment

Diffusion Policy: Visuomotor Policy Learning via Action Diffusion (2024)

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://diffusion-policy.cs.columbia.edu/
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Helping Image Generation?
Can Transformers HELP Generate Images?

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Image Generation?

Can Transformers Help Generate Images?

High-Resolution Image Synthesis with Latent Diffusion Models  

Can Transformers Help Generate Images?

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://arxiv.org/abs/2112.10752
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Image-In Systems

X-VILA: Cross-Modality Alignment for Large Language Model (2024)

Synergized Multi-Domain Encoders

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://arxiv.org/abs/2405.19335
https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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Modular Modalities
Where Can The Transformer Fit?

Source: NVIDIA DLI (2025), Rapid Application Development with Large Language Models (LLMs), https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1

https://learn.nvidia.com/courses/course-detail?course_id=course-v1:DLI+S-FX-26+V1
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