



























Understanding Variational Auto encoders
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Unsupervised generative motel

Generating samples x
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Warm up

Supervised learning and unsupervised learning

Notations of Deep learning

input image or tabular data

Ya or Ya output of model

t or t target value






























Supervised learning

학습 데이터에 정답 or 라벨 t 가 주어진 경우

X 와 4 설명하는 함수 찾기

goal i Y CH t 인 Y 찾기

e.g regression classification






























Unsupervised learning

데이터의 특징이나 구성 찾는 문제

학습 데이터에 X 만 주어진 경우

e.g clustering feature extraction dimensionality reduction






























Notations of Deep learning

X input image or tabular data

ya or Ya output of model

t or t target value

Perception activation function weight bias

Input hidden output layer rule of activation functions

cost loss function optimization algorithm method

backpropagation algorithm






























갃 T WEN b ER

weight bias

With perception
X E N

fi non linear function

is called activation function

sigmoid Rell tank

yall Max 0 x






























갃 WE N b ER wit tb
weight bias

weight
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WI ㅯ M matrix
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Auto encoder

Ya 가 되게 끔 cost 점의

e.g En Yan Xn F

일반적으로 encoder 와 decoder 모양은

대칭으로 구성

ti latent variable bottleneck layer

feature or hidden representation

Nonlinear identity function






























Applications of Autoencoder

Feature extract dimension reduction

Anomaly detection reconstruction based

Fine tuning tending






























Variational Auto encoder UAE

Generative modeling deal with models of distribution pal

Latent variable E pet is defined over Z

pct E joint distribution

of
region of Z

mapped to

digit o

rt mapped
too digit t

space of ZI X
PLZ IX






























PC씨 Observations x 씬 want posterior pcz.IN

pay prior over z why

We want to know the posterior pct IN so we

never

will approximate it with variational distribution at 卍 以

Let qazi Ix be a Gaussian distribution as

입 E1 X N Z1 IMacs qui I 0 Jim

To
Me and q is some neural network function of x

parametrized by O






























Goal i Maximize Log Marginal likelihood of given data

i.e maximize YN In 10g P Ki An na z N

Step I

10g PCX 10g
PC레 P X1 근

pal 씨
10g PC레 logp X1 E logPC 레씨






























Step 2 approximating posterior qc.tl 刈 over E

log pa 10gPC씨 q E l H de
et

tre

q E l N l log p Z logPCcc씨르 logp Z11씨 1 d
s

Eqcz.im 10g PC 씨티 t 4 E1 X log pct d

S q H l N log P Z I K de

S54 水 加水

Efta D






























step 3

log Pa t.fqc.tl logqcZ1lX dE

Eqcz fl0gpCKlZiJ KL qCZlX llpCE tkL 4CElX llP 1 X

KL Pll 1 pct log19셾 1 t

True P dit

ㅇㅇㅇㅇ reverse KL 0 KL q npf
ㅇㅇㅇㅇ approximation

KLC.PH 9 를 최소화하는 unimodal Gaussian

K LIGA P ii






























Clean up

log PCH

Eqcz.im 10g PC 씨티 KL 4C 로 1 시 11 PC레 KLC4C

레슨뿐
z Eqcz.im 10g PC 씨티 KL 4 E1 X 11 PC레

ㅋ
ㅎ E log p K l E 로 9 E1 X

PHI P K l Z






























I Maximize p X

2 Introduce prior pct and joint distribution pcx.es

3 Introduce approximating posterior q Z 1 X N Z11MCA 0 I

paix






























Actual calculation

Encoder approximating posterior i q Z1 X N Z11M k 이씨 I

where µ 8 are neural net 0 Jim random vector

prior pet N Z l O I

Likelihood l Decoder pc x l E depending on input data

Since pc 레 and qc.tl x are Gaussian

KL 4 E1 X 11 P Z I E l I log GTX Mix 아

where Ma MCA M아씨 F 84 q 81 T






























Auto encoder

encoder decoder f
X

Et
IhCH

t
414ha E h X 1ha

O dim multi valued
and 41 水 如 대 水 名

function

UAE 4 E1 X
encoder
me µ 凶 ax I sample E from NCE l Ma EC씨 I

0 dim multi valued

functions f decoder

94레






























가 End Nez i it rat Sample

Z NCZII.is

쑱각 앞e x 로 미분가능 tissier가루가

t N t 10 1
tAra

Zi It Et
wi ut 7 Of st






























Reparametrization trick

If we sample E from NCE l Ma Ga I then we

lose the information about weights and bias of M E

I.e sampling operation is non differentiable

So we sample from N 1 I and let

A i M K t Ea tt I






























z N Z l N X41 Z쯤 ne N 0 1

t NC.tl o I

Z it ti
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늺 want t.sc 의 최손간찾기

minimize

if

i i f E

2

지 5 0.1 10 4

X2 4 0.1.8 3.2
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