
Towards Understanding the Behaviors of Optimal Deep Active Learning Algorithms
Yilun Zhou*, Adithya Renduchintala†, Xian Li†, Sida Wang†, Yashar Mehdad†, Asish Ghoshal†

*MIT CSAIL                  †Facebook AI

Model

Acquired 
Dataset

Unlabeled 
Dataset

Human 
Annotator

Heuristics: 
• Uncertainty
• Diversity
• Disagreement

Learning-to-actively-learn: 
• Reinforcement learning
• Imitation learning

𝜎1 → 𝜎2 → 𝜎3 → 𝜎4 → 𝜎5 → …

𝜎 = 𝑥12, 𝑥20, 𝑥42, 𝑥13, 𝑥45, …

𝜎 = 𝑥81, 𝑥10, 𝑥23, 𝑥98, 𝑥50, …

𝜎 = 𝑥53, 𝑥85, 𝑥21, 𝑥15, 𝑥54, …

……

Active Learning Optimal Active Learning Experiments
Object classification (CV)
• Fashion-MNIST

• Varying difficulty among classes

Intent Classification (NLP)
• TOPv2 (Task-Oriented Parsing)

• Extreme class imbalance

Named Entity Recognition (NLP)
• MIT Restaurant

• Structured prediction

Acquisition Strategy ⇔ Labeling Order

Simulated Annealing Search


