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𝑦 = (ݐ݁݊)ܣܨ

ݐ݁݊ = ௜ݔ)∑  ∗ ௜)஽ݓ
௜=1

𝑦 = ܣܨ ௜ݔ)∑) ∗ ௜)஽ݓ
௜=1 )

𝑦 = ܣܨ ௜ݔ)∑) ∗ (௜ݓ + ஽ݏܾܽ݅
௜=1 )



–



θ θ 

J(θ)



–



(ݔ|ݖ)∅ݍ ≈ (ݔ|ݖ)∅݌ = ,ݔ)݌  (ݖ)݌(ݖ
p∅(z|x) (ݔ|ݖ)∅ݍ

(ݔ|ݖ)∅ݍ
(ݔ|ݖ)∅ݍ



“ ”

(ݖ|ݔ)ఏ݌

(ݖ|ݔ)ఏ݌ = ,ݔ)݌  (ݔ)݌(ݖ

(ݔ|ݖ)∅ݍ(ݖ|ݔ)ఏ݌

“ chapéu”



–

ℒ(ݔ) =  Ε௤(ݔ|ݖ)[log [(ݖ|ݔ)݌  − ((ݖ)ܲ|(ݔ|ݖ)ݍ)ܮܭ 



ɛ

σ ɛ

ݖ = µ +  σ ∗ ɛ 
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–

݋݅ݒݏ݁ܦ = ௩௘௥௜௙௜௖௔ௗ௔݋çãܽݎ݁ܩ − ௣௥௘௩௜௦௧௔݋çãܽݎ݁ܩ



–



–

ݖ = ݔ − ߪߤ
σ 



–



ݎ݈݁ܽܿݏ– = ()ݎ݈݁ܽܿܵ݀ݎܽ݀݊ܽݐܵ
=௡௢௥௠ݏ݋݀ܽ݀ .ݎ݈݁ܽܿݏ  (24ℎݏ݋݀ܽ݀)݉ݎ݋݂ݏ݊ܽݎݐ_ݐ݂݅
ݐ݁ݏܽݐܽ݀ = .ℎܿݎ݋ݐ)ݐ݁ݏܽݐܽܦݎ݋ݏ݊݁ܶ   ((௡௢௥௠ݏ݋݀ܽ݀)ݎ݋ݏ݊݁ܶݐܽ݋݈ܨ
= ݎ݁݀ܽ݋݈ܽݐܽ݀ ,ݐ݁ݏܽݐܽ݀)ݎ݁݀ܽ݋ܮܽݐܽܦ  = ℎ௦௜௭௘ܿݐܾܽ ௌூ௓ாܪܥܶܣܤ , ݈݂݂݁ݑℎݏ = (݁ݑݎܶ



,݂݈݁ݏ)__ݐ݅݊݅__ ݂݁݀– =݉݅݀_ݐݑ݌݊݅ 24, ℎ݅݀݀݁݊_݀݅݉= 16, ݉݅݀_ݐ݊݁ݐ݈ܽ = ,ܧܣܸ݈݁݌݉݅ܵ)ݎ݁݌ݑݏ:(4 .(݂݈݁ݏ .݂݈݁ݏ()__ݐ݅݊݅__ ݂ܿ1 =  ݊݊. (݉݅݀_ℎ݅݀݀݁݊,݉݅݀_ݐݑ݌݊݅)ݎܽ݁݊݅ܮ
.݂݈݁ݏ ݑ݉_݂ܿ =  ݊݊. (݉݅݀_ݐ݊݁ݐ݈ܽ,݉݅݀_ℎ݅݀݀݁݊)ݎܽ݁݊݅ܮ
.݂݈݁ݏ ݂ܿ௟௢௚௩௔௥ =  ݊݊. (݉݅݀_ݐ݊݁ݐ݈ܽ,݉݅݀_ℎ݅݀݀݁݊)ݎܽ݁݊݅ܮ



–

.݂݈݁ݏ ݂ܿ3 =  ݊݊. (݉݅݀_ℎ݅݀݀݁݊,݉݅݀_ݐ݊݁ݐ݈ܽ)ݎܽ݁݊݅ܮ
.݂݈݁ݏ ݂ܿ4 =  ݊݊. (݉݅݀_ݐݑ݌݊݅,݉݅݀_ℎ݅݀݀݁݊)ݎܽ݁݊݅ܮ
.݂݈݁ݏ = ݑ݈݁ݎ  ݊݊. ()ܷܮܴ݁



–

,݂݈݁ݏ)݁݀݋ܿ݊݁ (ݔ
ℎ = .݂݈݁ݏ  .݂݈݁ݏ)ݑ݈݁ݎ ((ݔ)1݂ܿ
.݂݈݁ݏ ,(ℎ1)ݑ݉_݂ܿ .݂݈݁ݏ (ℎ1)ݎܽݒ݃݋݈_݂ܿ



–

,݂݈݁ݏ)݁ݖ݅ݎ݁ݐ݁݉ܽݎܽ݌݁ݎ ,ݑ݉ (ݎܽݒ݃݋݈
= ݀ݐݏ .ℎܿݎ݋ݐ  ∗ 0.5)݌ݔ݁ (ݎܽݒ݃݋݈ 
+ ݑ݉ .ℎܿݎ݋ݐ  (݀ݐݏ)݈݁݇݅_݊݀݊ܽݎ  ∗ ݀ݐݏ 



–

,݂݈݁ݏ)݁݀݋ܿ݁݀ (ݖ
.݂݈݁ݏ .݂݈݁ݏ)4݂ܿ .݂݈݁ݏ)ݑ݈݁ݎ (((ݖ)3݂ܿ



–

,݂݈݁ݏ)݀ݎܽݓݎ݋݂ (ݔ
,ݑ݉ = ݎܽݒ݃݋݈ .݂݈݁ݏ   (ݔ)݁݀݋ܿ݊݁
= ݖ .݂݈݁ݏ  ,ݑ݉)݁ݖ݅ݎ݁ݐ݁݉ܽݎܽ݌݁ݎ (ݎܽݒ݃݋݈
.݂݈݁ݏ ,(ݖ)݁݀݋ܿ݁݀ ,ݑ݉ ݎܽݒ݃݋݈



–

=݁ݏ݉ ݊݊. .݈ܽ݊݋݅ݐܿ݊ݑ݂ ,ݔ,ݔ_݊݋ܿ݁ݎ)ݏݏ݋݈_݁ݏ݉ ݊݋݅ݐܿݑ݀݁ݎ = (′݉ݑݏ′ = ’ ’

݈݇݀ =  −0.5 ∗ .ℎܿݎ݋ݐ  + 1)݉ݑݏ −ݎܽݒ݃݋݈  .ݑ݉   (2)ݓ݋݌  − .ݎܽݒ݃݋݈  (()݌ݔ݁



–

= ݎ݁ݖ݅݉݅ݐ݌݋ .ℎܿݎ݋ݐ  .݉݅ݐ݌݋ .݋݈݁݀݋݉)݉ܽ݀ܣ ݎ݈ ,()ݏݎ݁ݐ݁݉ܽݎܽ݌ =  (ܴܮ
.݋݈݁݀݋݉   ()݊݅ܽݎݐ



–

(ℎܿݐܾܽ_ݔ)݋݈݁݀݋݉
vae_loss() 
optimizer. zero_grad()
loss. backward()
optimizer. step()
loss. item()





–

.݋݈݁݀݋݉ ()݈ܽݒ݁
.ℎܿݎ݋ݐ ℎݐ݅ݓ  ()݀ܽݎ݃_݋݊
= ݖ .ℎܿݎ݋ݐ  ,ܱܵܫܴܣܰܧܥ_ܰ)݊݀݊ܽݎ (ܯܫܦ_ܶܰܧܶܣܮ
=   ݉ݎ݋݊_ݏ݋݅ݎܽ݊݁ܿ .݋݈݁݀݋݉    .(ݖ)݁݀݋ܿ݁݀ ()𝑦݌݉ݑ݊
.ݎ݈݁ܽܿݏ (݉ݎ݋݊_ݏ݋݅ݎܽ݊݁ܿ)݉ݎ݋݂ݏ݊ܽݎݐ_݁ݏݎ݁ݒ݊݅





–

–



–



–



–



–



–



–



–



–



–



–







–



–

–

–





https://github.com/marcoledur-ufsc/Trabalho-de-conclus-o-de-curso-Marco-Aur-lio-Ledur-Porf-rio.git

