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Recap: Energy Based Model (EBM) 

A tutorial on energy-based learning

Easy

http://yann.lecun.com/exdb/publis/orig/lecun-06.pdf
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Reference 1

• Your Classifier is Secretly an Energy Based Model and You Should 
Treat it Like One, ICLR 2020



Purpose

• Standard discriminative classifier += Energy based model

• Compute p(y|x), p(x), p(x|y) with the same model



Softmax in a standard classifier



Define EMB with logits
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Optimization
Generative  +  Discriminative

Cross-entropy

Stochastic Gradient Langevin Dynamics (SGLD)



All together



Applications

Hybrid modeling Calibration



Applications – Out-of-domain detection



Applications – Out-of-domain detection



Robustness against adversarial examples



Unstability

• The models used to generate the results in this work regularly 
diverged throughout training, requiring them to be restarted with 
lower learning rates or with increased regularization.



Reference 2

• Your GAN is Secretly an Energy-based Model and You Should use 
Discriminator Driven Latent Sampling, arXiv.

To be continued ...


