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BACKGROUND – ACTIVE LEARNING 
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Labeled data 

𝒰 

Supervised model 
Unlabeled data 

 Budget (B) – number of examples to label 

 Pick B examples for annotation, which most benefit the 

model 

Budget 

Human annotator 



LOW-BUDGET VS HIGH-BUDGET 
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 Different budgets – opposite strategies 

 

 

 

High budget 

Many labeled examples 



LOW-BUDGET VS HIGH-BUDGET 
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 Different budgets – opposite strategies 

 

 

 

High budget 

Many labeled examples 

Uncertainty sampling 

Focus on atypical examples 



LOW-BUDGET VS HIGH-BUDGET 
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 Different budgets – opposite strategies 

 

 

 

High budget 

Many labeled examples 

Low budget 

Few labeled examples 

Uncertainty sampling 

Focus on atypical examples 



LOW-BUDGET VS HIGH-BUDGET 
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 Different budgets – opposite strategies 

 

 

 

High budget 

Many labeled examples 

Low budget 

Few labeled examples 

Typical clustering 

Focus on typical examples 

Uncertainty sampling 

Focus on atypical examples 



 

 

 

 

 

PHASE TRANSITION - THEORY 
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Number of examples (Budget size) 
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 Different budgets – opposite strategies 
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 Different budgets – opposite strategies 

Number of examples (Budget size) 
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Low-budget: 

Typical-based methods 

High-budget: 

Uncertainty sampling 



PHASE TRANSITION - THEORY 
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Low-budget: 

Typical > Uncertainty 

High-budget: 

Uncertainty  > Typical 

 Different budgets – opposite strategies 

Number of examples (Budget size) 



OUR METHOD: TYPICAL CLUSTERING 
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Unsupervised 

Representation 

learning 

 Query diverse and typical examples 
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Unsupervised 

Representation 

learning 

Clustering 

 Query diverse and typical examples 



OUR METHOD: TYPICAL CLUSTERING 
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Unsupervised 

Representation 

learning 

Clustering 

Most typical 

example from 

each cluster 

 Query diverse and typical examples 



RESULTS  
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 Greatly improves active learning in low budgets 

 

 

 

 

 

 

 CIFAR-10 
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 Greatly improves active learning in low budgets 

 

 

 

 

 

 

 

 Major improvements of SOTA semi-supervised methods 

CIFAR-10 

CIFAR-10 
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 Greatly improves active learning in low budgets 

 

 

 

 

 

 

 

 Major improvements of SOTA semi-supervised methods 

CIFAR-10 CIFAR-100 Tiny ImageNet 

CIFAR-10 CIFAR-100 ImageNet-100 
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Blog post and code: 

FOR MORE DETAILS, COME VISIT OUR 

POSTER! 

Thank you! 


