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Semi-supervised Learning (SSL)

a small amount of 
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a large amount of 
unlabeled data
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ICML 2022

Smoothed Adaptive Weighting for Imbalanced Semi-
Supervised Learning: Improve Reliability Against 

Unknown Distribution Data



Motivation

re-sampling

As re-sampling based techniques may introduce 
significant computational cost ！

re-weighting

① The unlabeled data share similar distribution as the labeled set.(easy)

② The distribution of unlabeled data is unknown.(difficult)



Method

The consistency loss:

① The unlabeled data share similar distribution as the labeled set.(easy)

The weighted consistency loss:



Method

The smoothing functions:

① The unlabeled data share similar distribution as the labeled set.(easy)

——Classbalanced loss based on effective number of samples. (CVPR2019)



Method

SAW: Smoothed adaptive weighting against unknown distribution data

② The distribution of unlabeled data is unknown.(difficult)
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Experiment ① The unlabeled data share similar distribution as the labeled set.(easy)



Experiment ② The distribution of unlabeled data is unknown.(difficult)



Experiment



ICLR 2022

On Non-Random Missing Labels in 
Semi-Supervised Learning



Motivation

Missing Completely At Random (MCAR)

Missing Not At Random (MNAR)

Labeled data 

Unlabeled data

Due to the imbalanced human preferences for the “class” ！



Method

Class-Aware Doubly Robust (CADR) Estimator

① for labeled data

② for unlabeled data

③ to guarantee the unbiasedness



Method

① Class-Aware Propensity (CAP)

Traditional SSL methods:

Structural Causal Model for MNAR.

Structural Causal Model for MNAR:



Method

① Class-Aware Propensity (CAP)

EMA:



Method

② Class-Aware Imputation (CAI)

CAP vs FixMatch:

Class-aware threshold:



Method

③ A supplementary loss 

Rewrite the training objective of CAP and CAI：

the missing state—

—

is the imputed label—



Experiment

Comparison Results



Experiment

Ablation study



Experiment

More Settings and Baselines.



Thanks
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② The distribution of unlabeled data is unknown.(difficult)



Experiment

① The unlabeled data share similar 
distribution as the labeled set.

(easy)

② The distribution of unlabeled 
data is unknown.

(difficult)


