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 Research Interest

• Deep learning for multivariate sensor data

• Incomplete multivariate sensor data

 Regularized-CNN for sensor data

 Uncertainty-aware soft sensor

 Capsule networks

 Deep generative models and inference

 Understanding uncertainty and Bayesian convolutional

neural networks

 Graph convolution networks

 Bayesian optimization
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 Introduction

 Semi-supervised learning

 MixMatch

 Conclusions
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Supervised Semi-supervised

Unlabeled 데이터를 사용하여
일반화 성능을 높이는 모델 만들자
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Small
Labeled data
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Small
Labeled data

Decision boundary
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Decision boundary

New data
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Labeled data

Unlabeled data
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Decision boundary
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Decision boundary

New data
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Decision boundary
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2020. 11. 20. 문석호 연구원 Self-Supervised Learning (algorithm & application) 세미나
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Schmarje, L., Santarossa, M., Schröder, S. M., & Koch, R. (2020). A survey on Semi-, Self-and Unsupervised Learning for Image Classification. arXiv preprint arXiv:2002.08721.

Self-supervised Semi-supervised
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Self-Supervised Representation Learning for Wafer Bin Map Defect Pattern Classification, IEEE T SEMICONDUCT M 2020 (preprint)

Scratch
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Scratch

Scratch
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Scratch

Scratch
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 MixMatch, NeurIPS 2019

• 2020년 11월 25일 기준 365회 인용

Berthelot, D., Carlini, N., Goodfellow, I., Papernot, N., Oliver, A., & Raffel, C. A. (2019). Mixmatch: A holistic approach to semi-supervised learning. In Advances in Neural Information 
Processing Systems (pp. 5049-5059).
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Consistency 
Regularization

Entropy
Minimization

Traditional
Regularization (MixUp)
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Small
Labeled data

Decision boundary
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Decision boundary
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Decision boundary
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Decision boundary
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0.6
0.4

0.9

0.1

𝐻 = −
𝑖=1

# 𝑜𝑓 𝑐𝑙𝑎𝑠𝑠

𝑃𝑖𝑙𝑜𝑔𝑃𝑖

−0.6𝑙𝑜𝑔0.6 − 0.4𝑙𝑜𝑔0.4 = 0.8563

−0.9𝑙𝑜𝑔0.9 − 0.1𝑙𝑜𝑔0.1 = 0.3251
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https://blog.airlab.re.kr/2019/11/mixup
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Consistency 
Regularization

Entropy
Minimization

Traditional
Regularization (MixUp)
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𝑿

(𝑥𝑏, 𝑝𝑏)

𝑢𝑏

𝐵

𝐵

(𝐴𝑢𝑔𝑚𝑒𝑛𝑡(𝑥𝑏), 𝑝𝑏)
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𝑿

(𝑥𝑏, 𝑝𝑏)

𝑢𝑏

𝐵

𝐵

(𝐴𝑢𝑔𝑚𝑒𝑛𝑡(𝑥𝑏), 𝑝𝑏)

𝐾

𝐾

ො𝑢𝑏,𝑘 𝑓𝜃(ො𝑢𝑏,1)

𝑓𝜃(ො𝑢𝑏,2)

𝑓𝜃(ො𝑢𝑏,𝑘)

ത𝑞𝑏

𝑞𝑏 = Sharpen𝑇(ത𝑞𝑏)

𝑆ℎ𝑎𝑟𝑝𝑒𝑛 𝑝, 𝑇 𝑖 =
𝑝
𝑖

1
𝑇

σ
𝑗=1
# 𝑜𝑓 𝑐𝑙𝑎𝑠𝑠

𝑝
𝑗

1
𝑇

,

𝑇 → 0, 𝑆ℎ𝑎𝑟𝑝𝑒𝑛𝑇 → one hot
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(ො𝑥𝑏, 𝑝𝑏)

(ො𝑢𝑏,𝑘 , 𝑞𝑏)

𝜆~𝐵𝑒𝑡𝑎 𝛼, 𝛼
𝜆′ = max 𝜆, 1 − 𝜆

𝑥′ = 𝜆′𝑥1 + 1 − 𝜆′ 𝑥2
𝑝′ = 𝜆′𝑝1 + 1 − 𝜆′ 𝑝2

𝑿

𝑼

𝑿′

𝑼′
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𝑿′
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Consistency 
Regularization

Entropy
Minimization

Traditional
Regularization (MixUp)
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Oliver, A., Odena, A., Raffel, C. A., Cubuk, E. D., & Goodfellow, I. (2018). Realistic evaluation of deep semi-supervised learning algorithms. In Advances in neural information 
processing systems (pp. 3235-3246).

 Realistic evaluation of deep semi-supervised learning algorithms, NeurIPS 2018

• 2020년 11월 25일 기준 322회 인용
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 Hyperparameter

• ReMixMatch[1], FixMatch[2]

 Transfer learning

 Unlabeled data contains a different distribution

 Regression Task

[1] Berthelot, D., Carlini, N., Cubuk, E. D., Kurakin, A., Sohn, K., Zhang, H., & Raffel, C. (2019, September). Remixmatch: Semi-supervised learning with distribution matching and 
augmentation anchoring. In International Conference on Learning Representations.
[2] Sohn, K., Berthelot, D., Li, C. L., Zhang, Z., Carlini, N., Cubuk, E. D., ... & Raffel, C. (2020). Fixmatch: Simplifying semi-supervised learning with consistency and confidence. . 
In Advances in neural information processing systems.
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