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1. General Text-to-video Generation

A cute golden hamster 
throwing punches wearing pair 
of boxing gloves in a boxing 

ring

fireworks being 
displayed for a 
crowd of people.

An angry Godzilla is 
roaring and raising 
hands, big fire is 

burning

2. Video Generation with other conditions

(a) Pose Guided

3. Video Editing

(c) Image Guided

(b) Depth Guided

4. Future Work

(a) Text guided
     Video Editing

(b) Instruction guided 
Video Editing

A man is skiing Spider Man is skiing on 
the beach, cartoon style

Instruction: Turn the video to Oil Painting Style

(b) Long Video Generation

(a) Open-sourced Video Dataset



Non-diffusion Methods

Diffusion-based Methods
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Non-diffusion T2V Methods(VQ-GAN)

NU ̈ WA: Visual Synthesis Pre-training for Neural visUal World creAtion（ECCV2022）



Non-diffusion T2V Methods (Autoregressive)

CogVideo: Large-scale Pretraining for Text-to-Video Generation via Transformers（ICLR2023）



VAE U-Net CLIP

Latent Diffusion Model (Stable Diffusion)



Diffusion-based T2V Methods (First VDM) 

Video Diffusion Models （NeurIPS 2022）

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



Diffusion-based T2V Methods （LDM-based）

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



Diffusion-based T2V Methods （Datasets Contribution）

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



Diffusion-based T2V Methods （Dataset Contribution）

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



Diffusion-based T2V Methods （LLM guided）

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



Diffusion-based T2V Methods （Efficient Training）

SimDA: Simple Diffusion Adapter for Efficient Video Generation（Arxiv 2023）



Diffusion-based T2V Methods （Efficient Training）

SimDA: Simple Diffusion Adapter for Efficient Video Generation（Arxiv 2023）

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.



Diffusion-based T2V Methods （Multi-stage）

SHOW-1: MARRYING PIXEL AND LATENT DIFFUSION MODELS FOR TEXT-TO-VIDEO GENERATION
LAVIE: HIGH-QUALITY VIDEO GENERATION WITH CASCADED LATENT DIFFUSION MODELS (Arxiv 2023)

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



Diffusion-based T2V Methods （Image Conditioned）

Make Pixels Dance: High-Dynamic Video Generation  (Arxiv 2023)
EMU VIDEO: Factorizing Text-to-Video Generation by Explicit Image Conditioning（Arxiv 2023）

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



Diffusion-based T2V Methods （Image Conditioned）

MicroCinema: A Divide-and-Conquer Approach for Text-to-Video Generation (Arxiv 2023)

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



Diffusion-based T2V Methods （Stable Video Diffusion）

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



Diffusion-based T2V Methods （Image Conditioned）

SVD

SVD

SVD

SVD
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Pose Guided Video Generation

Follow Your Pose: Pose-Guided Text-to-Video Generation using Pose-Free Videos（Arxiv 2023 ）



Depth Guided Video Generation

Make-Your-Video: Customized Video Generation Using Textual and Structural Guidance （Arxiv 2023 ）



Multi-modal Guided Video Generation

VideoComposer: Compositional Video Synthesis with Motion Controllability（Arxiv 2023 ）



Audio-Video Generation

MM-Diffusion: Learning Multi-Modal Diffusion Models for Joint Audio and Video Generation（CVPR 2023 ）
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One-shot Video Editing

General Video Editing

Instruction-guided Video Editing
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One-Shot Video Editing

Tune-A-Video: One-Shot Tuning of Image Diffusion Models for Text-to-Video Generation（ICCV 2023 ）

A rabbit is eating a 
watermelon.

A puppy is eating a 
cheeseburger on the 
table, comic style

A lion is roaring A lion is roaring, Van 
Gogh Style.

A jeep car is moving 
on the road.

A jeep car is moving on 
the road, cartoon style.



General Video Editing

Structure and Content-Guided Video Synthesis with Diffusion Models（ICCV 2023 ）



Instruction guided Video Editing

VIDiff: Translating Videos via Multi-Modal Instructions with Diffusion Models（Arxiv 2023 ）



Instruction guided Video Editing

VIDiff: Translating Videos via Multi-Modal Instructions with Diffusion Models（Arxiv 2023 ）
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Dataset

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



Evaluation Metric

Text-to-Video Zero-shot Evaluation on MSRVTT & UCF-101



Efficient Inference

Adversarial Diffusion Distillation（Arxiv 2023 ）
AdaDiff: Adaptive Step Selection for Fast Diffusion (Arxiv 2023)



Long Video Generation (Retrieval based motion)

Animate-a-story: Storytelling with retrieval-augmented video generation  (Arxiv 2023 ）



Long Video Generation (Coarse-to-fine)

NUWA-XL: Diffusion over Diffusion for eXtremely Long Video Generation （Arxiv 2023 ）



More Application (Animate Anyone)

Animate Anyone: Consistent and Controllable Image-to-Video Synthesis for Character Animation（Arxiv 2023 ）
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https://github.com/ChenHsing/Aweso
me-Video-Diffusion-Models
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Complex Text Understanding

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)


