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predictive coding and VAEs both (typically) consider 
• latent Gaussian models 
• variational inference

predictive coding VAE (direct inference) VAE (iterative inference)

Predictive Coding and Variational Autoencoders (VAEs) are highly related,  
providing a conceptual bridge between neuroscience and machine learning.

Neuroscience Machine Learning

Predictive Coding // VAEs

Traversing this bridge implies surprising, 
new correspondences between these areas.

predictive coding

VAEs
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• latent Gaussian model + deep networks 
• amortize inference by use an encoder network

• model cortical hierarchy as a generative latent Gaussian model 
• use prediction errors to update perceptual estimates (see below)
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spatial temporal

add/remove dependencies 
using invertible local interactions
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un-normalize

normalize

• early sensory processing 
• cortical lateral inhibition 
• … 
• central pattern generators

jmarino@caltech.edu

71

�x
<latexit sha1_base64="CEOswlEcYaImwi9o9uxLj0763T8="></latexit>

x
<latexit sha1_base64="f85W8qlbhIMOhjGJ64NRDqqSQgA="></latexit>

÷
<latexit sha1_base64="zU1t23bQbWEUhSwGFZ+dhUDLseE="></latexit>

�<latexit sha1_base64="RBARIkhKEuXaJ57u3HtEJ2V3Wh4="></latexit> ⇠x
<latexit sha1_base64="e6aYWUJKyRseVz8YVR3NhNQYqj0="></latexit>

z
<latexit sha1_base64="JJBRHMAw1+FJL17Y9ikHFHSRDGA="></latexit>

⇠z
<latexit sha1_base64="RD+2LJCJnMHv1+m0E+1FMgx45sE="></latexit>

�z
<latexit sha1_base64="MQNsW5zh2+4y3iJIQRBuQqhRWuw="></latexit>

µz
<latexit sha1_base64="x2X+DDb3YI9YVUcVOCJwaRhTENQ="></latexit>

÷
<latexit sha1_base64="zU1t23bQbWEUhSwGFZ+dhUDLseE="></latexit>

�<latexit sha1_base64="RBARIkhKEuXaJ57u3HtEJ2V3Wh4="></latexit> ✓
<latexit sha1_base64="y9Nz2T+fmSMi/3DG5f53pxwGB6k="></latexit>

J|
<latexit sha1_base64="Gch/JFSva5F3XM1dLnxjDscUgyE="></latexit>

µx
<latexit sha1_base64="M7rEC1AjgkwOtB/B+iuU1JQ29e8="></latexit>


