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【社区开放麦】面向所有社区成员的技术分享活动，

每周四晚八点准点播出。旨在搭建一个知识分享的舞

台，在这里，社区里的每个人都能拿起话筒分享你的

知识和见解。我们一直认为，分享与交流能更好地促

进知识的传播；平等与共建能更好地维持社区的氛围。

加入社群，与讲师 1V1 沟通
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Video Generation Models

Video Diffusion Models（Google）
2022-04

Sora (OpenAI)
2024-02

Prompt: A stylish woman walks down a Tokyo street filled with warm glowing neon 
and animated city signage. She wears a black leather jacket, a long red dress, and black 
boots, and carries a black purse. She wears sunglasses and red lipstick. She walks 
confidently and casually. The street is damp and reflective, creating a mirror effect of 
the colorful lights. Many pedestrians walk about.
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Ho et al., “Denoising Diffusion Probabilistic Models,” NeurIPS 2020.
Sohl-Dickstein et al., “Deep Unsupervised Learning using Nonequilibrium Thermodynamics,” ICML 2015.

Song et al., “Score-Based Generative Modeling through Stochastic Differential Equations,” 
ICLR 2021. Vahdat et al., “Denoising Diffusion Models: A Generative Learning Big Bang,” CVPR 2023 Tutorial. 



Latent Diffusion

https://sites.google.com/view/showlab/tutorial



Latent Diffusion Model(Stable Diffusion)



Stable Diffusion XL



Stable Diffusion 3



ControlNet

Conditional Control to Text-to-Image Diffusion Models （ICCV 2023）



First Video Diffusion Model

Video Diffusion Models （NeurIPS 2022）

• Conv2D à 3D （3x3 -> 1x3x3）
• Space Attention àDivided Space-Temporal Attention
• Joint training on video and image modeling 



Make-A-Video

MAKE-A-VIDEO: TEXT-TO-VIDEO GENERATION WITHOUT TEXT-VIDEO DATA （ICLR2023）
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Multi-stage Generation



Make-A-Video

MAKE-A-VIDEO: TEXT-TO-VIDEO GENERATION WITHOUT TEXT-VIDEO DATA （ICLR2023）

Spatial Convolution
Pretrained T2I weights

Temporal Convolution

Pseudo-3D Convolution Layers Divided Spatial Temporal Attention Layers

Spatial Attention
Pretrained T2I weights

Temporal Attention
Initialized with zero 
temporal projection 



Imagen & Imagen Video

Imagen Video: High Definition Video Generation with Diffusion Models （arXiv 2023）

Imagen Video

Imagen



Latent Video Diffusion Model

Align your Latents: High-Resolution Video Synthesis with Latent Diffusion Models （CVPR2023）

• Trained on 256 GPUs
• Batch Size 768, 402k steps
• 1.71B Parameters

• Trained on 128 GPUs
• Batch Size 1028, 95k steps
• 1.51B Parameters

• Trained on 32 GPUs
• Batch Size 256, 10k steps
• 0.98B Parameters



Training Dataset

WebVid-10M

Top2 retrieval result: A dog is running on the road.

HD-VILA-100M

Frozen in Time: A Joint Video and Image Encoder for End-to-End Retrieval（ICCV 2021 ）

Advancing High-Resolution Video-Language Representation with Large-Scale Video Transcriptions（CVPR 2022 ）



Evaluation Metric

Evaluation
 Metric

Automatic 
Metric

Human 
Evaluation

Image-Level

Video-Level

• Fréchet Inception Distance (FID)
• CLIP Similarity (CLIPSIM)
• Peak Signal-to-Noise Ratio(PSNR)
• Structural Similarity Index(SSIM)

• Fréchet Video Distance (FVD)
• Kernel Video Distance (KVD)
• Video Inception Score (IS)
• Frame Consistency CLIP Score (CLIPSIM)

Video-Text Alignment

Video Quality



Evaluation Benchmark



VideoFactory

VideoFactory: Swap Attention in Spatiotemporal Diffusions for Text-to-Video Generation （Arxiv 2023）



VidRD

REUSE AND DIFFUSE: ITERATIVE DENOISING FOR TEXT-TO-VIDEO GENERATION（Arxiv 2023）



LAVIE

LAVIE: HIGH-QUALITY VIDEO GENERATION WITH CASCADED LATENT DIFFUSION MODELS (Arxiv 2023)



LAVIE (open-sourced)

LAVIE: HIGH-QUALITY VIDEO GENERATION WITH CASCADED LATENT DIFFUSION MODELS (Arxiv 2023)



ModelScope(open-sourced)

ModelScope Text-to-Video Technical Report (Arxiv 2023)

ModelScope T2V StableDiffusion T2I



Show-1(open-sourced)

SHOW-1: MARRYING PIXEL AND LATENT DIFFUSION MODELS FOR T2V GENERATION (Arxiv 2023)

8×64×40×3 29×64×40×3 29 × 256 × 160 29 × 576 × 320



SimDA

SimDA: Simple Diffusion Adapter for Efficient Video Generation (CVPR 2024)



SimDA

SimDA: Simple Diffusion Adapter for Efficient Video Generation (CVPR 2024)

Xmas Christmas tree holiday 
celebration winter snow animation 

gold background

An astronaut flying in space,4k,high 
resolution

Standing on top a mountainside 
watching the sunset with the vivid 
pinks red orange showing from the 

fire colored sky.

Sea waves with foam on white 
tropical sandy beach.

Time lapse at a fantasy landscape, 4k, 
high resolution.

A red Cardinal on a tree 
branch stands out when the 

snow is falling.

A cat wearing sunglasses 
and working as a lifeguard 

at a pool.

A beautiful sunrise on mars, Curiosity 
rover.

Beer pouring into glass, low angle 
video shot

Coffee pouring into a cup.



AnimateDiff

AnimateDiff: Animate Your Personalized Text-to-Image Diffusion Models without Specific Tuning (ICLR 2024)

Inference Pipeline

RCNZ 
Cartoon

ToonYou

https://civitai.com/models/66347/rcnz-cartoon-3d
https://civitai.com/models/66347/rcnz-cartoon-3d
https://civitai.com/models/30240/toonyou


VideoCraft-1 (Image Condition)

VideoCrafter1: Open Diffusion Models for High-Quality Video Generation (Arxiv 2023)

Condition



PixelDance & Emu Video (Image Condition)

A beautiful woman with long golden hair 
is driving a red convertible sports car.

The skull is burining, red 
fires, the skull exploding

fireworks A panda bear driving a car

Make Pixels Dance: High-Dynamic Video Generation  (CVPR 2024)

EMU VIDEO: Factorizing Text-to-Video Generation by Explicit Image Conditioning（Arxiv 2023）



MicroCinema(Image Condition)

MicroCinema: A Divide-and-Conquer Approach for Text-to-Video Generation (CVPR 2024)

Disney animation style, One frosty day, 
when snow blanketed everything like a 
white quilt, a little girl named Zosia 
was coming home from school. With 
gloves keeping her hands warm and a 
cozy jacket, she walked along the path.

Teddy bear walking down 5th Avenue, front view, 
beautiful sunset, close up, high definition, 4K



Stable Video Diffusion(Image Condition)

Stable Video Diffusion: Scaling Latent Video Diffusion Models to Large Datasets (Arxiv 2023)

• Stage I: image pretraining, i.e. a 2D text-to-image diffusion model.
• Stage II: video pretraining, which trains on large amounts of videos. 
• Stage III: video finetuning, which refines the model on a small subset of high-quality videos at higher resolution.

Video Caption Method
• Mid-frame caption, CoCa
• Video-based caption, V-BLIP
• LLM summarization



Stable Video Diffusion(Image Condition)

SVD

SVD

SVD

SVD



Architecture（AE）

LaMD: Latent Motion Diffusion for Video Generation (Arxiv 2023)



Architecture（AE）

Video Probabilistic Diffusion Models in Projected Latent Space (CVPR 2023)



Architecture（AE）

EFFICIENT VIDEO DIFFUSION MODELS VIA CONTENT-FRAME MOTION-LATENT DECOMPOSITION(ICLR 2024)

AutoEncoder
 Pretrain



Architecture （Transformer）

Scalable Diffusion Models with Transformers (ICCV 2023)

VDT: GENERAL-PURPOSE VIDEO DIFFUSION TRANSFORMERS VIA MASK MODELING (ICLR 2024)



Architecture （Transformer）

Latte: Latent Diffusion Transformer for Video Generation (arXiv 2024)

Patch 
Embedding

Architecture
Variant

Condition
Variant



Architecture （Text Condition）

EMPOWERING DYNAMICS-AWARE TEXT-TO-VIDEO DIFFUSION WITH LARGE LANGUAGE MODELS （Arxiv 2023）

Stable Diffusion:   CLIP Text Encoder:  ViT-H/14
DALL-E3：            T5-XXL

EMU-Video：       CLIP Text Encoder + T5-XL
PYoCo:                 CLIP Text Encoder + T5-XL
Latent-Shift:         BERTEmbedder
Show-1:                CLIP Text Encoder + T5-XL
Dysen-VDM:         CLIP Text Encoder + DSG (dynamic scene graph)
Imagen Video:      T5-XXL (4.6B)

Text Encoder



Sora（Connecting Video）

1. https://openai.com/research/video-generation-models-as-world-simulators



Sora（Video2Video Editing）

1. https://openai.com/research/video-generation-models-as-world-simulators
2. VIDiff: Translating Videos via Multi-Modal Instructions with Diffusion Models (Arxiv)

Rewrite the video in a pixel art styleMake it go underwaterInput

Input Turn the video to sketch style Transform the video to animation style

Sora

VIDiff

https://openai.com/research/video-generation-models-as-world-simulators


Sora （Architecture）

1. https://openai.com/research/video-generation-models-as-world-simulators
2.https://www.bilibili.com/video/BV1Bx4y1k7BQ/?spm_id_from=333.337.search-card.all.click&vd_source=b94ff746cdc4d7a1b331e9f42ce92950

Stable 
Diffusion

Sora



Sora （Architecture）

1. https://openai.com/research/video-generation-models-as-world-simulators
2. Patch n‘Pack: NaViT, a Vision Transformer for any Aspect Ratio and Resolution (Arxiv)

Video 
Compression

1min 60x30x1024x1024

Seconds x fps x H x W

180 x 32 x 32

Lengths x 𝐻%&' 	x 𝑊%&'

Compress Tokenizer

（2 x 2 x 2）
90 x 16 x 16

Token length

Tokenizer

https://openai.com/research/video-generation-models-as-world-simulators


Sora （Inference）

1. SimDA: Simple Diffusion Adapter for Efficient Video Generation
2. AdaDiff: Adaptive Step Selection for Fast Diffusion
3. VideoLCM: Video Latent Consistency Model

SimDA

VideoLCM

AdaDiff



Sora （Dataset）

1. https://openai.com/research/video-generation-models-as-world-simulators

1. Train a captioner model
2. GPT4 captioning
3. virtual engine

Prompt: The camera follows behind a white vintage SUV with a black 
roof rack as it speeds up a steep dirt road surrounded by pine trees 
on a steep mountain slope, dust kicks up from it’s tires, the sunlight 
shines on the SUV as it speeds along the dirt road, casting a warm 
glow over the scene. The dirt road curves gently into the distance, 
with no other cars or vehicles in sight. The trees on either side of the 
road are redwoods, with patches of greenery scattered throughout. 
The car is seen from the rear following the curve with ease, making 
it seem as if it is on a rugged drive through the rugged terrain. The 
dirt road itself is surrounded by steep hills and mountains, with a 
clear blue sky above with wispy clouds.



Sora （Scaling Law）

1. https://openai.com/research/video-generation-models-as-world-simulators

In this work, we find that diffusion transformers scale effectively as video models as well. Below, we show 
a comparison of video samples with fixed seeds and inputs as training progresses. Sample quality 
improves markedly as training compute increases.

Base compute 4x compute 32x compute
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