
Implicit Semantic Data Augmentation 
for Deep Networks

NIPS 2019



Data Augmentation

 Traditional Data Augmentation

Data Augmentation is a widely used technique to alleviate 
overfitting in training deep networks in the case of a small number of data sets.

Translation



Data Augmentation

 Generative adversarial network

 Complicated

 High cost of time and computation

 Relying on large amounts of data



ISDA

 Implicit Semantic Data Augmentation

This work is inspired by the observation that certain directions in the feature space correspond to 
meaningful semantic transformations.



ISDA  How to find meaningful semantic transformations?



ISDA

Online estimation of class-conditional covariance matrices.

Manually searching for semantic directions is infeasible for large scale problems.×

Then randomly sample vectors from a zero-mean multivariate normal 
distribution.

covariance matrices for every class



Dynamic estimation of covariance matrices

3.Total number of training 
samples belonging to j class in all t 
mini-batches

4.Total number of training 
samples belonging to j class in t mini-
batches

1. Estimation of average values of the features of j class at t step.

2. Estimation of average values of 
the features of j class s in t mini-
batch.



Novel Loss

M -> ∞

cross-entropy (CE) loss:

Final goal



ISDA

Proof.

Jensen’s inequality

Moment-generating
function



Algorithm
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