
Byeongeun Ko
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Self-Supervised 
Learning

BERT

SimCLR

MoCo
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Semi-Supervised 
Learning

MixMatch

FixMatch

UDA
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사과

블루베리
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정상

비정상



10



11



12



13

정형 데이터 분석은
필요 없는가?

산업현장(ex. 제조) 에서는 여전히 분석의 수요가 매우 높다
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사과

정상

불량

???

비전문가 레이블링 가능

전문가도 힘듦
추가 시각화, Rule, … 필요

정형 데이터에 Self/Semi-Supervised Learning의 적용 필요
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0~255 No limits

인접한 pixels 간 유사함 성격이 완전 다를 수 있음

비어도 큰 문제 안됨 중요 정보일 수 있음
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City

Seoul

Busan

Masan

…

Suwon

Seoul Busan Masan … Suwon

1 0 0 … 0

0 1 0 … 0

0 0 1 … 0

… … … … …

0 0 0 … 1
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𝒙𝟏𝟏 𝒙𝟏𝟐 𝒙𝟏𝟑 𝒙𝟏𝟒

𝒙𝟐𝟏 𝒙𝟐𝟐 𝒙𝟐𝟑 𝒙𝟐𝟒

𝒙𝟑𝟏 𝒙𝟑𝟐 𝒙𝟑𝟑 𝒙𝟑𝟒

𝒙𝟒𝟏 𝒙𝟒𝟐 𝒙𝟑𝟑 𝒙𝟒𝟒

𝒙𝟏𝟏 𝒙𝟐𝟐 𝒙𝟐𝟑 𝒙𝟏𝟒

𝒙𝟐𝟏 𝒙𝟑𝟐 𝒙𝟏𝟑 𝒙𝟑𝟒

𝒙𝟑𝟏 𝒙𝟏𝟐 𝒙𝟑𝟑 𝒙𝟐𝟒

𝒙𝟒𝟏 𝒙𝟒𝟐 𝒙𝟑𝟑 𝒙𝟒𝟒

𝒙𝟏𝟏 𝒙𝟐𝟐 𝒙𝟐𝟑 𝒙𝟏𝟒

𝒙𝟐𝟏 𝒙𝟐𝟐 𝒙𝟐𝟑 𝒙𝟑𝟒

𝒙𝟑𝟏 𝒙𝟏𝟐 𝒙𝟑𝟑 𝒙𝟐𝟒

𝒙𝟒𝟏 𝒙𝟒𝟐 𝒙𝟑𝟑 𝒙𝟒𝟒

1 0 0 1

0 1 1 0

1 0 1 0

0 0 1 0

0 1 1 0

1 0 0 1

0 1 0 1

1 1 0 1

+

⊙

⊙

Element-wise
multiplication Summation

Randomly shuffle within 
each feature (column)

Randomly shuffled 
feature matrix (ഥ𝑿)

Original feature matrix (𝑿)

Mask matrix (𝑴)

(𝟏 −𝑴)

Corrupted feature matrix (෩𝑿)
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𝑆𝑢𝑏𝑠𝑒𝑡𝑖 𝑆𝑢𝑏𝑠𝑒𝑡𝑗
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𝑓 𝑔 ℎ

Sample half the
indices to corrupt Corrupt by 

drawing from the 
resp. feature’s 

marginal

𝑓

𝑓

𝑔

𝑔

Pre-training head 𝑔
(Shared weights)

Encoder 𝑓
(Shared weights)

Contrastive Loss

Input

𝑓 ℎ Cross-entropy Lossx

y
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𝑓

𝑓 ℎ
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z

Mixup

Labeled Dataset Reconstruction Loss

Contrastive Loss

Decoder

Projection

Encoder

…

Unlabeled Dataset

(Pseudo label)

Cross-entropy LossPredictorMixup
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Reconstruction Loss

Contrastive Loss

Decoder

Projection

Encoder

…
Mixup

①

z

Labeled Dataset

Unlabeled Dataset

(Pseudo label)
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Reconstruction Loss

Contrastive Loss

Decoder

Projection

Encoder

…

Mixup

z

Labeled Dataset

Unlabeled Dataset

(Pseudo label)

②
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Labeled Dataset Reconstruction Loss

Contrastive Loss

Decoder

Projection

Encoder

…
Unlabeled Dataset

(Pseudo label)

Mixup

z

K+1
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z

Mixup

Labeled Dataset Reconstruction Loss

Contrastive Loss

Decoder

Projection

Encoder

…

Unlabeled Dataset

(Pseudo label)

Cross-entropy LossPredictorMixup



40



41



42



43



44


