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Related Work for SSL

 Consistency Regularization 
A classifier should output the same class distribution for an unlabeled example even 
after it has been augmented.

 Entropy Minimization 
The classifier`s decision boundary should not pass through high-density regions of the 
marginal data distribution.
 Require the classifier output low-entropy predictions on unlabeled data.

 Traditional Regularization 
Make it harder to memorize the training data and therefore hopefully make it generalize 
better to unseen data 
 Penalizes the L2 norm of the model parameters
 MixUp



MixMatch

 Data Augmentation

 Label Guessing

K augmentations



MixMatch

 MixUp

Mix both labeled examples and unlabeled examples with label guesses  
Corresponding labels probabilities (𝑥𝑥𝑥,𝑝𝑝𝑝), (𝑥𝑥𝑥,𝑝𝑝𝑝) we compute (𝑥𝑥`,𝑝𝑝`)

Hongyi Zhang, Moustapha Cisse, Yann N. Dauphin, and David Lopez-Paz. 
mixup: Beyond empirical risk minimization. ICLR-2018

Linear interpolations of feature vectors should lead to linear interpolations of the 
associated targets.
Encourages the model 𝑓𝑓 to behave linearly in-between training examples.



MixMatch

 MixUp

Mix both labeled examples and unlabeled examples with label guesses  
Corresponding labels probabilities (𝑥𝑥𝑥,𝑝𝑝𝑝), (𝑥𝑥𝑥,𝑝𝑝𝑝) we compute (𝑥𝑥`,𝑝𝑝`)



MixMatch
 Loss Function

 Hyperparameters

T = 0.5 K = 2  α = 0.75 𝜆𝜆𝑈𝑈 = 100



Algorithm of MixMatch



Experiment

 Wide ResNet-28        𝜆𝜆𝑈𝑈 = 75 for CIFAR-10 and 𝜆𝜆𝑈𝑈= 150 for CIFAR-100



Experiment



Experiment

 Wide ResNet-28       

𝜆𝜆𝑈𝑈 = 250 for SVHN

SVHN has two training sets: train 

and extra



Experiment

 Wide ResNet-28        𝜆𝜆𝑈𝑈 = 50 for STL-10



Ablation Study
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