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The Impact of Data Augmentation
Based on White Noise for Noise-Robust
CNN-Based Speech Recognition

Gintautas Tamulevicius, Grazina Korvel,
Jolita Bernataviciene, Povilas Treigys
Institute of Data Science and Digital Technologies

Vilnius University
gintautas.tamulevicius@mif.vu.lt

The languages of small nations or dialects are considered as low-re-
source languages. It is a big problem if we want to explore data-driven
approaches like Deep Neural Networks (DNNs). Deep learning requires a
large training set to achieve a correct assessment of model performance.
In order to provide a sufficient amount of data, the augmentation proce-
dure should be done.

In the deep learning approach, images are most commonly used as
network input data. In the case of speech, the recordings can be con-
verted to the two-dimensional feature space and exported as grayscale
images. The traditional image augmentation methods are not suitable
for speech signals as they can lead to loss or distortion of key character-
istics (for example, time-scale properties). In signal processing domain,
researchers apply deformations directly to the acoustic signal before
converting it into images. The literature review shows that the main fo-
cus of most of the scientific papers covering data augmentation is to
increase network performance. In this work, we look at the data aug-
mentation from another perspective. We are seeking for augmentation
that can also be used for improving noise robustness of the speech rec-
ognition. In this research, a thorough analysis of speech signals in the
presence of noise is done. For this purpose, we added white noise to the
speech signals before converting it to a two-dimensional feature space.
The following signal-to-noise ratio (SNR) levels were considered: 30 dB,
25dB, 20dB, 15dB, 10 dB, 5 dB, and 0 dB. Also, the experiment was ex-
tended by testing clear recordings with an SNR value of more than 100
dB. These signals were obtained by applying the Wiener filter.
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An experiment was performed on the Lithuanian speech recordings
using 111-word utterances by 36 females and 26 males. Different tests
were conducted on the same recordings, but in the presence of noise.
For the experiment, we chose the time-frequency domain representa-
tion called spectrograms.
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