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In this paper, we propose a Bayesian generative active deep learning approach that 
combines active learning with data augmentation.



2. Related Work

Bayesian Active Learning

Acquisition function, which is maximized 
in order to select the most informative 
samples.

Bayesian active learning by 
disagreement (BALD) scheme

Monte Carlo (MC) dropout 
method

a(x,M)



Data Augmentation

1.Data augmentation can be performed with “label-preserving”
transformations

“poor’s man” data  
augmentation (PMDA)

2.Bayesian data augmentation (BDA) trains a deep generative model (using the training set), 
which is then used to produce new artificial training samples.

√ better

2) Drawback

1) Method

informative ?





Generative Active Learning

Zhu & Bento (2017) introduced a generative adversarial active learning (GAAL) model to produce new
synthetic samples that are informative for the current model.

it can generate rich representative      
training data 

Advantage Limitations

1.the acquisition function must be simple to compute and 
optimize
2.Model is not fine-tuned； not “co-evolve”.



Variational Autoencoder Generative Adversarial Networks

ACGAN

VAE

to improve the quality of the GAN generated images

tackle the low diversity problem (known as “mode collapse”)



Model

1.Bayesian Active Learning by Disagreement (BALD)

the labeled data set is updated for the next training iteration:  D ← D ∪ (x ∗ ,y ∗ ) .

2.MonteCarlo(MC)dropoutmethod

p(θ|D) ：
an estimate of the posterior 
of the parameters θ of the 
model M given D.

the prediction     p(y|x,D)
the distribution   p(y|x,θ) 



The VAE-GAN loss function：



u ∼ N(0,I) 





Experiments

DataSet:  MNIST,CIFAR-10,CIFAR-100, and SVHN.

Methods: 贝叶斯生成式主动深层学习模型 (AL w. VAEACGAN)
使用 BDA 的主动学习模型 (AL w. ACGAN)
未使用数据增加处理的 BALD (AL without DA)
未使用主动学习方法的 BDA (BDA)
随机生成样本 ( random selection)

An upper bound  :  full training set  (BDA (full training))  and 10× data augmentation

Classifier：ResNet18、ResNet18pa
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