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Background

Imbalanced Semi-supervised Learning （SSL）

assumption： The distribution of labeled and/or unlabeled data are class-balanced.

assumption： The labeled and unlabeled data are in the same class-imbalance 
distribution.

The test set is class-balanced
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ABC: Auxiliary Balanced Classifier for

Class-imbalanced Semi-supervised Learning



Related work

Experiments on CIFAR-10-LT.  Training set is class-imbalanced with imbalance ratio γ = 100.
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Background

Imbalanced Semi-supervised Learning （SSL）

assumption： The distribution of labeled and/or unlabeled data are class-balanced.

assumption： The labeled and unlabeled data are in the different class-imbalance 
distribution.

The test set is class-balanced
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IMBALANCED SEMI-SUPERVISED LEARNING WITH

BIAS ADAPTIVE CLASSIFIER



Related work

Imbalanced Semi-supervised Learning

Experiments on CIFAR-10-LT.  Labeled set is class-imbalanced with imbalance ratio γ = 100, while the 
whole training data remains balanced.
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Bias Adaptive Classifier
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Bias Adaptive Classifier



Method

Complexity Analysis

However, in the backward pass, the second-order gradient of ω only requires to unroll the 
gradient graph of the linear classifier 𝑓ம

ୡ୪ୱ.
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Theoretical Analysis
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Experiment

It can be observed that L2AC significantly improves MixMatch and FixMatch at least 9% absolute 
gain on bACC and at least 14% on GM for all settings.

We adopt balanced accuracy (bACC) and geometric mean scores (GM) as the evaluation metrics.



Experiment

It is worth noting that the unlabeled set of STL-10 is noisy as it contains samples that do not belong to 
any of the classes in the labeled set.

L2AC significantly outperforms ABC and DASO on both bACC and GM, which demonstrates that it has 
greater potential to be applied in the practical SSL scenarios.



Experiment

This further verifies the efficacy of our proposed method toward the real-world imbalanced SSL applications.



Experiment

In such an extremely biased scenario, our L2AC significantly improves FixMatch by around 16% over bACC 
and 37% over GM.
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All these models are trained on CIFAR-10 with imbalanced ratio γ = γl = γu = 100.
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