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1 Introduction

VAE B} Variational Autoencoder f45%, H 3O H BN HEhAifidds . X MEALH A
#83 Auto-Encoding Variational Bayes(I] #H A% , 251 712 MIHERIN , H722E 7 VF2 AT
41 Conditional VAE ££45, Hi4k VAE tpF— autoencoder, {H VAE £4]F A2 M autoencoder
Sl SR IR A 48l autoencoder L.

M2 b XT VAE MBRERZE , A &ABARME R S LB, AL R MR I,
R —AEEA « ALFEZET Tutorial on Variational Autoencoders[@] X, Xf VAE
AT —A~ FOBCTR A G4

1.1 Background
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1) = P(21)P(x2)...P(2n) (1)
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P(x) BRSO P(x|z) 1 P(2) dEATEHE.

P(z) = /P(x\z)P(z)dz (2)
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1.2 P(a|z0) s

P(x|z) EAD S EAERIRBAG K, B HRAT B P(x|z) RAFER 1, Bl T g
R, FATESE P(xlz) IRAIES A0, T T B AR &, Fef1MBas P(x(z) IRAAZEH 231 .
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2 VAE

2.1 Intractablility

SR FATE R B AL, — MR HARBIARTER AT £(0) = P(2) KT, BR P(x) SEPs 15T 0 Y
BREL, X P(x) KSR A ERBUMTS, 24 P(x|z;0) RE 2= HHE, X M52 intractable
1 GXAMIEFH R MR E], AT A CHRIRE ), BRI I F AT I K AR
MU, SR ARFENEL 0.

L Any distribution in d dimensions can be generated by taking a set of d variables that are normally distributed

and mapping them through a sufficiently complicated function[2].
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2.2 Variational Inference

VAE ¥t 73X A sample Byidfe, ©2EAMAIE?

OB I T RE A X 1Y 2 HhikAT sample, Syt , VAE 300 T —S#d ek Q(z(X),
AIPABA A x, Hii— DRI RE A x 1) 2 W4 .
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HEF IR Q(2X) MESL 1 P(2X) 1) KL divergence:

D[Rz X)[P(z | X)] = E:nqllog Q(2|X) —log P(z | X)]
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HORTALEY log Q(2]X) Hil log P(2) M D[Q(2X)[|P(2)], B

log P(X) — D[Q(z | X)|[P(z | X)] = Eenollog P(X | 2)] - D[Q(z | X)|[P(2)]
b, RAHH T VAE shlR g A AR, WA AL, i1
o SERIEHHRATERAM log DA, log P(X)
o BB Q BB, AT LUGE R HHUREIE T
o HHETEAME autoencoder
e B8 DIQ(= | X)||IP(z] X)) KT 0, BibA4 A log P(X) i T (ELBO)

L IRATHE S AL A A T, FATT 9558 @A M K AE log P(X) Al /ME D[Q(z | X)||P(# |
X)], K EEEamirmitan, BiEaEEt.

FAE AL R log P(X) ET AR —MRIEECE UL Intuition:  RI24FATH
— M RBREN B IRABREX Q2 | X), TEOALI B R AR KM el 803 P(2 | X), R
DIQ(z | X)||P(z | X)] =0, XEHMEfiik ELBO %4 Tk log P(X).

I, FATFF intractable A P(x) = [ P(x|2;0)P(2)dz ZE KL tractable AT .
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3 Implementation

3.1 Reconstruction Loss

St 2 2 BigmHE reconstruction loss ANF5 2 H sample, |fiiH. decoder Wi, mean,
Akt std (M IEESMIRBEKDE) ?

#2214 Stackoverflow L-f9—AMal#8, Fh—ssmish e

ELBO:

E.reqllog P(x]2)] — KL(g(2)|[p(2))

FATE e A sample ZAfiiTHXMNE B, g[log P(z|2)]. Hik, BT P(z|z) ~ N(u,0?),
H op=f(20), /Mt log P(z]2) 4T /M
- 127r6_%) = —% —log(oV2m) x —(z — p)
TZEIXRATREA R &, (HREAFISE 0 Tok, TN — A a, BRIt logP(x|2)
SN TRUME (2 — p)?.
2https://www.sohu.com/a/226209674_50065¢

3Shouldn’t we sample from the output of variational auto-encoder?

logP(z|z) = log( 2



https://www.sohu.com/a/226209674_500659
https://stats.stackexchange.com/questions/426939/shouldnt-we-sample-from-the-output-of-variational-auto-encoder
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