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VAE



VAE

Why q(z|x)?Original Data:

Generated Data:

Inference Net:

Generation Net:

𝑃(𝑥1, 𝑥2, 𝑥3,… , 𝑥𝑛) = 𝑃(𝑥1)𝑃(𝑥2|𝑥1)𝑃(𝑥3|𝑥2, 𝑥1)…𝑃(𝑥𝑛|𝑥𝑛 − 1, 𝑥𝑛 − 2, 𝑥𝑛 − 3,… , 𝑥1)

𝑄(𝑥1, 𝑥2, 𝑥3,… , 𝑥𝑛) = 𝑄(𝑥1)𝑄(𝑥2)𝑄(𝑥3)…𝑄(𝑥𝑛)

Mean Field Theory



VAE

𝑞(𝑧|𝑥) 𝑝(𝑧|𝑥)?

𝑚𝑖𝑛𝐾𝐿(𝑞 𝑧 𝑥 ||𝑝(𝑧|𝑥))

𝐿𝑣: evidence lower bound

𝑧~𝑁(𝜇, 𝜎2)



MVAE

Motivation:
The incompleteness of the   

mode is very common, and the 
work done by the predecessors 
either does not learn the joint 
distribution or requires additional 
calculations. And this paper uses a 
multimodal VAE

Method:
1. MVAE
2. PoE (Product-of-expert inference network)
3. Sub-sampled training

conditional independence
𝑝(𝑥1, 𝑥2, … , 𝑥𝑛, 𝑧) = 𝑝(𝑧)𝑝(𝑥1|𝑧)𝑝(𝑥2|𝑧)…𝑝(𝑥𝑛|𝑧)



MVAE

Approximating the joint posterior

PoE

Why Sub-sampled Training?

1. Can't handle modality lost
2. Unable to get inter-modal info

 the ELBO using the product of all N Gaussians
 all ELBO terms using a single modality
 k ELBO terms using k randomly chosen subsets



MVAE



IWAW

LOSS of IWAE:

LOSS of VAE:

Gradient: 𝑤:

IMPORTANCE WEIGHTED AUTOENCODERS

Why weighted?



MMVAE

4 Standard:

• Latent Factorisation

• Coherent Joint Generation

• Coherent Cross Generation

• Synergy



MMVAE

ELBO of VAE:

ELBO of MMVAE:

ELBO of IWAE:

MoE(mixture of experts)

Why MoE?



MMVAE

Multimodal IWAE!!!!



MMVAE


