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Fig. 1 Example of spectrogram uttered for /i
gshu: kaNbakarinyuw yo kuoshu
zaishit a/ of a physically unimpared person
(top) and a person with cleft lip and cleft palate
(bottom).
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Fig. 2 Overview of our proposed method.
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Fig. 3 Overview of Self-supervised Learning.
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Table 1 Parameters for each augmentation.

ASR Self-supervised
Tw 0~200 0~200
F, 0~20 0~20
Ty —50~50 —150~150
Wiins Winaz 0~2 0~10
Trin, Tmaz | 50~100 T~T
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Table 2 PER [%] of the speaker-dependent
cleft lip and palate model.

Augmentation SPK1 SPK2
None 25.54 25.88
Time masking 22.83 23.13
Frequency masking | 22.60 22.97
Time warping 20.78  21.85
Frequency warping | 22.37 22.78
3types 19.85 19.95
4types 19.43  19.60
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Table 3 PER [%] of the speaker-dependent
cleft lip and palate model using self-supervised

learning.
SPK1 SPK2
Augmentation | baseline | ours | baseline | ours
None 25.74 | 24.61 | 23.90 | 22.93
3types 19.39 | 18.65 | 19.71 | 19.05
4types 19.16 | 1796 | 19.44 | 17.85

WTHEMTHZZ L RMER L. #Hiizizikik
DFFEe U THABEBMHEEIREL, DBHOER
HOEROMEICHEEEREE 2175 2 & THRE
WENEONDS Z e BMEE L. F72, R
MEIERFIL L FRRICRIE T 2 2 & THEICHERE
YEEGONZTFETHE 2R L. &
BOFEL LT, BICHEELZED 272DDH /-
7T — 2YLRe, K DEYIRAHEOFIEIZOW
1 ERE

BE Xk

(1] —, “CREERIC & 5 S EEEDOBE v
TBERICB T B ERRAVBTSE, HADIERIE M
is, 35% (4+4), pp. 1035-1076, 1986.

2] FridRER, “BHSA OEZAVFHETEICE T 2
WF5E - JEBARCRE & EBIEHE & & O RgEIC D
VT - HAROEIE M, 1325 (25),
pp. 204-216, 1988.

[3] D. S. Park et al., “SpecAugment: A simple
data augmentation method for automatic
speech recognition,” arXiv preprint arXiv:
1904.08779, 2019.

[4] W. Wang et al, “Unsupervised pre-
training of bidirectional speech encoders
via masked ICASSP,
2020.

[5] A. Graves et al., “Connectionist tempo-

reconstruction,”

ral classification: Labelling unsegmented
sequence data with recurrent neural net-
works,” ICML, 1990.

6] A. Kurematsu et al., “ATR Japanese
speech database as a tool of speech recog-
nition and synthesis,” Speech Communica-
tion, 9, pp. 357-363, 1990.

[7] D. Kingma, J. Ba, “Adam: A method for

stochastic optimization,” ICLR, 2015.

202143 1



