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Video Generative Models



Physical World Simulators
The aim of the video generation models is to build models that simulate the 
physical world.



Humans Rely on Physical Commonsense In Everyday Activities

As humans, we develop an intuitive understanding of the object interactions through 
our experience with the real-world, without any formal education in physics.

Physical 
Commonsense

Despite physical motivations, it is unclear how well do generated videos 
follow physical commonsense for real-world activities!



VideoPhy-2: Physical Commonsense for Real-World Actions

Diverse Physics Laws
(e.g, gravity, momentum)

Multiple Events
(e.g., moving and then stopping)

Categories
(e.g, sports, object interactions)



Pipeline

Stage 1 Stage 2 Stage 3 Stage 4

Stage 5: Human Eval



Stage 1: Seed Actions Are Taken from Video Datasets 
and Subsequently Filtered By Humans

200 actions are selected from 600 actions for physical commonsense evaluation! 



Stage 2: LLM Creates A Prompt from Seed Action

Action:
Playing Tennis

Prompt:
A tennis player 
serves, the ball 

leaves the racquet 
at high speed, and 

lands in the 
service box.



Stage 3: Video Generation Conditioned on Prompt

Prompt:
A tennis player 
serves, the ball 

leaves the racquet 
at high speed, and 

lands in the 
service box.

https://docs.google.com/file/d/1mTv9WMPSj2-P3Y3ICJ09RzRkI58j93kh/preview


Stage 4: Powerful Video-Language Model Captions 
And Lists Candidate Physical Rules 

Video Caption:
A person on a tennis court is 
hitting a bright yellow-green 

tennis ball.

Candidate Physical Rules:
The ball moves through the air 
in an arc form (Gravity). 

The tennis ball changes 
position after being hit 
(Conversation of Momentum).

https://docs.google.com/file/d/1mTv9WMPSj2-P3Y3ICJ09RzRkI58j93kh/preview


Stage 5: Human Evaluation Via Amazon Mechanical Turk

Semantic Adherence

Rate: 1-5

Physical Commonsense

Rate: 1-5

Physical Rule Classification

Rate: Yes-No



Pipeline

Stage 1 Stage 2 Stage 3 Stage 4

Stage 5: Human Eval



Results 

Modern video generative 
models (closed and open) 
are far from simulating the 
real-world actions!

Wan2.1-14B achieves the 
highest joint performance.

Joint score 
1 if (SA>=4 and PC>=4) 



Our Analysis Suggests Conservation Laws are the Most Violated



Examples (Veo3)

a person uses nunchucks to break a stack of wooden 
blocks, the blocks scattering on impact.

an archer draws a recurve bow, the string 
stretching taut, then releases the arrow, which 
hits a target's center.

https://docs.google.com/file/d/1TrBl3velOtXnOX003lkbOsJtTq_fSo6_/preview
https://docs.google.com/file/d/1iWaNbLpWWMv1G8IbCuGefXsHc8zcD9Eg/preview


VideoPhy-AutoEval: Automatic Evaluator For Scalable Evals!

A subset of human annotations finetune a video language model 



VideoPhy2-AutoEval Outperforms Gemini-2.0-Flash!



Community Adoption of VideoPhy Series

Benchmark Reward Model



TL;DR

- VideoPhy2 is a high-quality dataset for physical 
commonsense evaluation of the open and closed video 
generative models.

- VideoPhy2-AutoEval is an automatic evaluator for assessing 
physical commonsense for the novel video models. 



Paper, code, and dataset are publicly available


