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▪ Train inside model vs. outside model

▪ Explicit vs. Implicit Policy

▪ Modeling Uncertainty
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Compare and Contrast with PETS, Dyna-Q

Answer: C
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Vision Model

Demo: https://worldmodels.github.io/ 

https://worldmodels.github.io/


Variational Autoencoders (VAEs)

▪ Autoencoders learn latent 
representations

▪ VAEs map input into a 
distribution over latent 
variables z

▪ Loss function is 
reconstruction plus KL 
divergence
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Memory Model to Predict the Future

Mixture Density Network

https://worldmodels.github.io/ SketchRNN

https://worldmodels.github.io/
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Simple Controller



▪ Covariance matrix adaptation evolution strategy
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CMA-ES



Putting everything together



▪ https://worldmodels.github.io/ 
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Algorithm

https://worldmodels.github.io/
https://worldmodels.github.io/
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VizDoom Experiments
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Dreamer V1
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▪ Actor Critic Architecture

▪ Learns value function to optimize Bellman error over imagined rewards

▪ Actor gradients are computed through the dynamics
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What makes Dreamer different?



17

Dreamer V4
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Compare and Contrast with PETS and World Models



▪ Learn a powerful generative world model from video and then 
train an RL policy entirely inside the world model
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Main Idea



Denoising Diffusion (high-level)
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▪ Training        Evaluation

Flow Matching

Learn to predict velocity vectors that point 

towards clean data!

Iteratively denoise starting from 

a completely random sample.

But how many steps do we need? 



▪ Shortcut Models

▪ Condition on step size to generate good samples in fewer (2-4) steps.

▪ Masked Autoencoders

▪ Transformers

▪ Multi-task Behavior Cloning for Finetuning

▪ Imagination Training

▪ Applications to Minecraft and Robotics
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Additional Stuff
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