
DEEP ACTIVE LEARNING FOR IMAGE CLASSIFICATION



Motivation

• Traditional deep active learning

I. Train a deep model

II. Actively samples based on the model

--- The two-step method

• The proposed method

Solve these two independent problems simultaneously.



Traditional Deep Active Learning

Deep Model TRAINING

Uncertainty Sampling

Utilize the cross entropy to estimate the empirical classification error

where

Problem: treat active learning and deep model training as 
two independent problems



Joint Deep Active learning

Minimize cross-entropy  Minimize entropy

Labeled Set Unlabeled Set

It makes sure that examples with the largest entropy are the 
most uncertain and informative unlabeled ones

The joint objective function

Our objectives



Experiment



Deep Batch Active Learning by Diverse, Uncertain 
Gradient Lower Bounds



Motivation

• Classical active learning criteria

 Uncertainty

 Diversity

Suffers some trouble in batch mode !

Every datum in the batch is nearly identical

Provide little useful information to the model

• Combine two criteria in term of gradient

I. Gradient Embedding

II. Sampling



The Gradient Embedding

The cross-entropy loss
The weight of the last layer

The weight of the 
previous layers

Note:

Assume that the model’s current prediction is the true label

The 𝑖-th block of 𝑔𝑥 can be computed as

Proposition: the norm of 𝑔𝑥
is a low bound on the norm 
of the loss gradient induced 
by example with true label 𝑦



The Sampling Step

k-MEANS++ seeding



BADGE Algorithm

Gradient 
embedding

Sampling



Experiment

 As we show in our experiments, baseline methods that exploit 
just uncertainty or diversity do not consistently work well 
across model architectures, batch sizes, or datasets.

Observations:

 BADGE is robust to batch size, architecture, and dataset, generally 
performing as well as or better than the best baseline across our 
experiments, which vary all of the aforementioned aspects of the setup.

Configurations:

 Coreset, Confidence sampling, Margin sampling, Entropy sampling, ALBL 
(Active Learning by Learning) and Random

 SVHN, CIFAR10, MINIST, and OpenML



Experiment



Experiment



Experiment



Experiment



Experiment



Experiment



Experiment



Thanks


