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Self-training Example

Pseudo Labeled Strategy : 위에서얻은전
체데이터쌍를가지고테스트시사용할새
로운모형을만든다. 2번째에서얻은예측
치중에 Confidence 가높은데이터만을가
지고, final 모형을만들고이를반복한다. 
Unlabeled Data 학습시 Confidence 가높
은데이터가틀리면 Loss를높게증가하고, 
Confidence 가낮은데이터가틀리면, 
Loss를적게증가시킨다. 
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2T0.2T
0.1464470.3162280.10.0009170.000010.1
0.2071070.4472140.20.0293580.000320.2
0.2928930.6324560.40.939450.010240.4
0.2071070.4472140.20.0293580.000320.2
0.1464470.3162280.10.0009170.000010.1

12.15933810.0109
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CEሺ𝑦, 𝑇ሺ𝑥; 𝜃்ሻሻ
𝑇ሺ𝑥; 𝜃்ሻ

𝑇ሺ𝑥௨; 𝜃்ሻ

CEሺ , 𝑆ሺ𝑎𝑢𝑔ሺ𝑥௨ሻ; 𝜃ௌሻሻCEሺ , 𝑆ሺ𝑥; 𝜃ௌሻሻ
𝑆ሺ𝑥; 𝜃ௌሻ𝑆ሺ𝑎𝑢𝑔ሺ𝑥௨ሻ; 𝜃ௌሻ

𝑇ሺ ; 𝜃்ሻ
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𝑇ሺ𝑥௨; 𝜃்ሻ
𝑇ሺ ; 𝜃்ሻ

𝑥௨ 𝑥௨
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CEሺ𝑦, 𝑆ሺ𝑥; 𝜃ௌሺ௧ାଵሻሻሻ

𝑇ሺ ; 𝜃்ሻ
CEሺ𝑦ො௨, 𝑇ሺ𝑎𝑢𝑔ሺ𝑥௨ሻ; 𝜃்ሻሻ
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Teacher T,𝜃
(Pretrained model)

Student S,
(Scratch model)

Pseudo-labeled dataሺ𝑥௨, 𝑦ො௨)

Student's performance on labeled data

Switching

𝑋, 𝑌
𝑋௨

𝐴ሺ𝑥௨ሻ

CEሺ , 𝑆ሺ𝐴ሺ𝑥௨ሻ; 𝜃 ሻሻCEሺ , 𝑆ሺ𝑥; 𝜃 ሻሻ
Backpropagation

𝐴ሺ𝑥௨ሻ

CEሺ𝑦, 𝑇ሺ𝑥; 𝜃 ሻሻCEሺ𝑆𝑜𝑓𝑡𝐿𝑎𝑏𝑒𝑙ሺ𝑥௨ሻ; 𝜃 , 𝑇ሺ𝐴ሺ𝑥௨ሻ; 𝜃 ሻሻ

𝑦ො௨=𝐻𝑎𝑟𝑑𝐿𝑎𝑏𝑒𝑙ሺ𝑇ሺ𝑥௨;𝜃 ሻሻ

𝑤௨ +

𝑤௨ 𝜆௨  𝑚𝑖𝑛ሺ1, 𝑡  1𝑈𝐷𝐴௦௧௦ሻ

CEሺ𝑦, 𝑆ሺ𝑥; 𝜃ௌሺ௧ାଵሻሻሻ

UDAUDA

ℎ ൈ CEሺ𝑦ො௨, 𝐻𝑎𝑟𝑑𝐿𝑎𝑏𝑒𝑙 𝑇 𝐴ሺ𝑥௨ ; 𝜃 ሻሻ
Backpropagation

Meta gradient with first-order Taylor 
expansion

Meta-Pesudo Label with UDA
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