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Sampling 



Sample a random number from uniform [0,1]?

Pseudo-random number generator (PRNG), which is an algorithm 
that produces a sequence of numbers that appears random. 



Sample a random number from Normal distribution N(0,1)?

start from uniform distribution, then transform it to normal distribution

Box-Muller Transform



Sample a random state from Ising model?

http://www.youtube.com/watch?v=kjwKgpQ-l1s


Generative Modeling



How to generate data sampled from some distribution? 



Transform a simple distribution to 
a complex one that approximates the data distribution



Deep Generative Model

• Modeling & Learning

• Formulation: frame the problem as probabilistic modeling 

• Representation: deep neural networks to represent data distribution

• Objective: to measure how good the predicted distribution is

• Symmetry: decompose complex distributions into simple and tractable ones 

• Inference: 

• sampler: to produce new samples 

• probability density estimator (optional)



Probabilistic Graphical Model & Autoregressive Model
 Formulation: frame the problem as probabilistic modeling  



Variational Autoencoder
Representation: deep neural networks to represent data distribution



Generative Adversarial Networks
Objective: to measure how good the predicted distribution is



Diffusion Model and beyond
Symmetry: decompose complex distributions into simple and tractable ones



 Applications



Language Generation

http://www.youtube.com/watch?v=6w2UnLLNIco&t=90


Audio Generation



Image Generation



Molecule Generation

https://docs.google.com/file/d/1hyjZ2yrgFxeg7FAzSjV84mpHOCa3g7tw/preview


Robot Learning                    P(actions | past observations)

https://docs.google.com/file/d/1zq2xZZH3w02hZ87a6YpLa9br1uxt5kmd/preview


Video Generation

http://www.youtube.com/watch?v=HK6y8DAPN_0&t=120


Multimodality

Example: Text to Image  

User Input:



Future Studies in Generative Modeling

Courses:

Stanford CS236 Deep Generative Models by Prof. Stefano Ermon

MIT 6.S978 Deep Generative Models by Prof. Kaiming He

To play around with generative models:

https://github.com/li-hong-yue/GenerativeModelsZoo

 

https://deepgenerativemodels.github.io/
https://mit-6s978.github.io/schedule.html
https://github.com/li-hong-yue/GenerativeModelsZoo


Thank you!
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