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Improving transformer-based speech recognition performance
using data augmentation by local frame rate changes
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ABSTRACT: In this paper, we propose a method to improve the performance of Transformer-based speech
recognizers using data augmentation that locally adjusts the frame rate. First, the start time and length of the part
to be augmented in the original voice data are randomly selected. Then, the frame rate of the selected part is
changed to a new frame rate by using linear interpolation. Experimental results using the Wall Street Journal and
LibriSpeech speech databases showed that the convergence time took longer than the baseline, but the recognition
accuracy was improved in most cases. In order to further improve the performance, various parameters such as the
length and the speed of the selected parts were optimized. The proposed method was shown to achieve relative
performance improvement of 11.8 % and 14.9 % compared with the baseline in the Wall Street Journal and
LibriSpeech speech databases, respectively.
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Fig. 5. (Color available online) Spectrogram of an
utterance before (top) and after (bottom) applying
the proposed method. The red boxes indicate the
region where the frame rate was changed. Note that
the augmented regions may overlap.
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Table 1. WER (%) of WSJ database according to
different speed parameter 5.

Speed dev93 eval92
§=1/2 6.86 4.78
5=2/3 6.85 5.05

Baseline (5'=1) 7.88 5.02

5=312 7.34 5.07

5=2 7.54 493

Table 2, WER (%) of WSJ database according to
different augment range m,

Speed Ratio dev93 eval92

m=1/1 7.32 5.21

S-1n m=1/2 6.56 4.43

m=1/4 6.86 4.78

m=1/8 6.80 4.94

m=1/1 7.52 5.46

9on m=1/2 7.27 4.70
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Table 3. WER (%) of WSJ database according to
different number of repetitions and speed parameter
S.

Repetition Speed (.5) dev93 eval92
| 1 (Baseline) 7.88 5.02

12 6.56 4.43

1/2,172 8.02 5.67

2 2,2 7.52 4.80
2,12 6.90 4.54

Table 4. WER (%) of WSJ database according to
different data augmentation methods.

Data augmentation dev93 eval92
No augmentation (Baseline) 7.88 5.02
SpecAugment 7.23 4.87
Speed perturb (3-fold) 7.24 4.93
Proposed method (5= 1/2) 6.56 4.43
Proposed method (5'=1/2, 2) 6.90 4.54
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Fig. 6. (Color available online) Validation loss of
baseline (blue), 3—fold Speed perturb (orange),
SpecAugment (yellow) and proposed method (gray).

Table 5. WER (%) of 100 h LibriSpeech database
according to different augmentation methods.

Data augmentation dev-clean | test-clean
No augmentation (Baseline) 6.62 7.33
SpecAugment 6.23 6.96
Speed perturb (3-fold) 6.10 6.74
Proposed method (.5'=1/2) 6.38 7.20
Proposed method (5'=1/2, 2) 5.81 6.24
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