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Fig. 1 Graphical representation of an RBM (left)
and adaptive RBM (right)
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Fig. 2 Word recognition accuracies of speaker-

independent acoustic model and speaker-adaptation

acoustic models.
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Fig. 4 Estimated adaptation matrix for the
speaker B.

1048%0000000000. 000000 DOOO
oooooboooooooooboooooooooon
obobooooboooobobooboooboon
bobooboooboobooooboooobaon
ooooooo.
gooooOooooooooOooooOo BODO
OO0 AD Fig.4000.000000000O0O0DO
boooobooboooobooboooboaon
O00o00O0ooooDoO0Ob0O0O00. Fig.soooo
000000 BO/ikiei/O00O0000OO0OO0OOODOO.
gbooboobooooboooobooooboon
oooboooobooboooon.

Mel-quefrency

Fig. 5 Mel-cepstral feature of the sentence ”ikioi”

utterd by speaker B.

5 0OoOdg

gboooboobobooobooobooboooboon
OOoo0o0oo0o0ooooOoOo RBMOOOOODOO
goobooobooo.oobboooooboboooobo
gobooooboobooooobooobooo.goo
obobOoooobooboobooboooobaon
oobO.000o000bo0oooooocoboooon. o
gooboboooooooboooooooooooooo
gooobobooobooooobooooooo
oobooOooooooboooo.obooooooo
obobOoobooboooobobooooobon
gooooboooboboooooobooooooooobo
gooboooooooobooooobooooo. bo
obobooboooboobooooboooobon

_98_

gbooboooboboobooboooboboobooobooo
gbooooooboooooboboooobooobon.

00 0OOopooooooJSTooooooooodg
goboooao

gogg

1] 000, “00 250000000, .

2 0000 etal, “O000000O00O0OOOO
Ooooooooooooooy ooooodg
00000, pp. 109-110, 2015.

[3] M. J. F. Gales, “Maximum likelihood linear
transformations for hmm-based speech recogni-
tion,” Computer Speech & Language, vol. 12,
no. 2, pp. 75-98, 1998.

[4] Y. LeCun et al., “Gradient-based learning ap-
plied to document recognition,” Proceedings of

the IEEE, vol. 86, no. 11, pp. 2278-2324, 1998.
[6] T. Nakashika et al., “Dysarthric speech recog-

nition using a convolutive bottleneck network,”

in ICSP, 2014, pp. 505-509.
[6] T. Nakashika et al., “Non-parallel training in
voice conversion using an adaptive restricted
boltzmann machine.,” IEEE/ACM Trans. Au-
dio, Speech & Language Processing, vol. 24,
no. 11, pp. 2032-2045, 2016.
[7] Y. Freund and D. Haussler,

learning of distributions on binary vectors using

“Unsupervised

two layer networks,” Tech. Rep., 1994.
[8] M. Ranzato et al., “Factored 3-way restricted

boltzmann machines for modeling natural im-
ages.,” in AISTATS, Y. W. Teh and D. M.
Titterington, Eds. 2010, vol. 9 of JMLR Pro-
ceedings, pp. 621-628, JMLR.org.

[9] G. E. Dahl et al,

the mean-covariance restricted boltzmann ma-
chine.,” in NIPS, J. D. Lafferty et al., Eds.

2010, pp. 469-477, Curran Associates, Inc.
[10] A. L. K. Cho and T. Raiko, “Improved learn-

ing of Gaussian-Bernoulli restricted Boltzmann

“Phone recognition with

machines,” in Artificial Neural Networks and

Machine Learning, 2011, pp. 10-17.
[11] G. E. Hinton et al., “A fast learning algorithm

for deep belief nets,” Neural Comput., vol. 18,
no. 7, pp. 1527-1554, July 2006.
[12] A. Kurematsu et al., “ATR Japanese speech

database as a tool of speech recognition and
synthesis,”  Speech Communication, vol. 9,
no. 4, pp. 357-363, 1990.

201743 1



