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Text-to-Video Models

VEO

2

SORA



Adding Motion Controls

Geng et al, “Motion Prompting”, CVPR 2025 Burgert et al, “Go-with-the-Flow”, CVPR 2025
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(It’s not real-time; 12 min. for 5s)

Coarse annotation

Generated Video

(1) Slow (2) Offline Processing (3) Short



Causal Video Diffusion Models

Yin et al., “CausVid”, CVPR 2025

Huang et al., “Self Forcing”, NeurIPS 2025 4
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Bidirectional Video Diffusion Transformers
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Causal Video Diffusion Transformers



Causal Video Diffusion Models

Yin et al., “CausVid”, CVPR 2025

Huang et al., “Self Forcing”, NeurIPS 2025 5

Frame 0 Frame 1 Frame 2

Temporal Frames
T

=1
00

0

It
er

at
iv

e 
D

en
oi

si
ng

Bidirectional Video Diffusion Transformers
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Causal Video Diffusion Models

6

Streaming = Real Time + Long Duration + Interactive Controls

User Mouse Drags (Input)Video Generated with 
Self Forcing Distillation (Output)



MotionStream (Preview)

Played at 2X speed

MotionStream

✅ Intuitive controls
✅ 29.5 FPS + 0.4s Latency [on 1 x H100]
✅ Online Processing 
✅ Near infinite length streaming 
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Choosing a Good Motion Representation

Sparse Trajectories
Wang et al., “MotionCtrl”, 2024
Zhang et al., “Tora”, 2025
Wang et al., “ATI”, 2025

Optical Flow
Shin et al., “InstantDrag”, 2024
Chefer et al., “VideoJAM”, 2025
Burgert et al., “Go-with-the-Flow”, 2025

Bounding Box / Blob
Ma et al., “TrailBlazer”, 2023
Luo et al., “Ctrl-V”, 2024
Feng et al., “BlobGen-Vid”, 2025

Feng et al., “BlobGen-Vid”, 2025 Wang et al., “ATI”, 2025User Control Noise Warping 

Generated Video

Burgert et al., “Go-with-the-Flow”, 2025



Choosing a Good Motion Representation

(Dense) Point Trajectories
Geng et al., “Motion Prompting”, 2025
Gu et al., “Diffusion as Shader”, 2025

Geng et al., “Motion Prompting”, 2025
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Preparing Data

OpenVid-1M (filtered 0.6M) + Generated Wan Videos (30~70K)
Point Tracking with CoTracker3 (50x50 points)

10Karaev et al., “CoTracker3”, ICCV 2025



Designing a Motion-Control Module

ControlNet-based Approaches
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Diffusion 
Transformer

ControlNet

Tracks in 
RGB video

Causal VAE

Gu et al., “Diffusion As Shader”, 2025

❄
🔥

RGB rendering & VAE 
encoding is slow!

2X Flops



Designing a Motion-Control Module

12

Diffusion 
Transformer

🔥

Ours, Teacher

Channel-wise 
concatenation

Diffusion 
Transformer

ControlNet

Tracks in 
RGB video

Causal VAE

Gu et al., “Diffusion As Shader”, 2025

❄
🔥

Full 
fine-tuning

PE encoded point trajectories

Gaussian noise



Training a Motion-Controlled Teacher Model 

Base Model
- Wan 2.1 (1.3B) / Wan 2.2 (5B)
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Track Random 
Sampling 

Training 
Video

Dense 
Point Tracks

Assign 
Sinusoidal PE

Track Head

FM Loss

Text encoder

“Animated scene features a 
close-up of a short fluffy 

monster...”
umT5

Text prompt

CLIP

Input frame

Cross Attn

Image 
Condition 
(Wan 2.1)

Track Embedding

DiT

Gaussian Noise

Concat.



Joint Guidance with Text and Motion Conditions

(only) Motion Guidance

Inputs CFG:

(only) Text Guidance

Joint Guidance



Joint Guidance with Text and Motion Conditions

(only) Motion Guidance

Inputs CFG:

(only) Text Guidance

“rainbow appears in background”

Joint Guidance



Distilling into a causal, few-step student

We have a great teacher now, but it’s …

0.79 FPS (~1 min. for 5s vid.)

Maximum 5s (81f) duration

Offline Processing

Yin et al., “CausVid”, CVPR 2025

Huang et al., “Self Forcing”, NeurIPS 2025 16



Distilling into a causal, few-step student

(Chunk-wise) Autoregressive Diffusion Model with Full Context

Layer 0, Head 10 Layer 19, Head 8 Layer 25, Head 0

Xiao et al., “StreamingLLM”, ICLR 2024 17



Distilling into a causal, few-step student

Layer 0, Head 10 Layer 19, Head 8 Layer 25, Head 0

Bidirectional Diffusion Model
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Distilling into a causal, few-step student
Sl
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Layer 0, Head 10 Layer 19, Head 8 Layer 25, Head 0

Attention Sink + Small Sliding Window Attention
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Distilling into a causal, few-step student
Stage 2: Causal Distillation

Full causal Local sliding window Local sliding window with sink

𝐺!"#$%&"

Phase 1: ODE initialization 

AR Student Model

𝐺!"#$%&"

Phase 2: Self-Forcing distillation with rollouts & DMD

DenoisedContextSink Incoming…

Simulated Rolling KV Cache during Training!
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Distilling into a causal, few-step student

Local Attention Window Size (Chunks)
(Sink Size = 1 Chunk)

Fr
am

e-
w

is
e 

LP
IP

S

21



Distilling into a causal, few-step student

Aention Sink Size (Chunks)
(Aention Window Size = 1 Chunk)
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Faster streaming with Tiny VAE
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Causal Decoder

Latent Space

Few-step AR DiT

Pixel (RGB) Space

53% Wall Time 47% Wall Time

à Faster & Smaller VAE1!

1@madebyolin: https://github.com/madebyollin/taehv

16.7 → 29.5 FPS (1.3B, 480p)
10.4 → 23.9 FPS (5B, 720p)



antitative Evaluations
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Downstream Applications (Camera Control)

25
Wang et al., “MoGE-2”, CVPR 2025

Yang et al., “Depth Anything V2”, NeurIPS 2024



Downstream Applications (Camera Control)

Real Time AR Diffusion as a Renderer! 26



Downstream Applications (RT Motion Transfer)
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“Motion” Streaming Demos



“Motion” Streaming Demos



“Motion” Streaming Demos



Limitations

Limited Memory

31

Complex Motions (backbone)



ank You (estions!)
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Concurrent Works (Acknowledgements)
LongLive / Rolling-Forcing / Reward-Forcing / Context-Forcing / 
Self-Forcing++ / Matrix-Game / RELIC / … 


