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Fig. 1 Outline of the proposed method.
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Algorithm 1 The proposed feature transformation
algorithm.

Require: Acoustic feature sequence O
{oi|t =1,...,T} and GMM acoustic model
parameters A
Obtain state sequence S = {s;|t = 1,...T} at the
first-pass decoding (S = decode (O))

Estimate transformation matrices YW by Eq. (8)
fort=1,---,7T do
for m € M,, do
o; = ZMGMst p(m,sg, 04) (Ar(m,st)ot + br(m,st))

o
= ZmeMSt p (m7 St Ot) W’r(m,St) |: 1t :|
end for
end for
Second-pass decoding with O = {o;|t =1,...,T}
(GMM/DNN)
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Table 1 WER (%) for the development set with
the Track 2 of the second CHiME Challenge when a
posterior (Eq. (13)) or a mixture weight (Eq. (14))
is used for the weight in Eq. (12).

the number of T ?SMAP scale)
transformation matrices weight

posterior 39.7 39.6 39.3

mixture weight{39.5 39.5 39.2

10 posterior  [40.8 40.5 39.8

mixture weight|40.4 40.2 39.7

Table 2 WER (%) for isolated speech

(si{dt,et}_05) with the GMM acoustic model

in terms of SNR.

SNR [dB]

Method —6 -3 0 3 6 9 avg.
dtlw/o adaptation| 67.3 57.6 49.5 43.7 36.9 32.1[47.9
fMLLR 61.4 50.2 41.3 34.6 29.1 24.8|40.2
fSMAPLR |61.1 49.0* 40.7 33.2* 28.0* 23.5%|39.2*
CSMAPLR |61.1 50.1 41.0 33.2 27.9 239395
et|w/o adaptation| 62.7 54.7 48.0 40.6 35.4 31.8|45.5
fMLLR 54.3 45.7 36.9 28.5 23.6 20.1|34.8
fSMAPLR |52.9* 44.7* 35.2* 27.3* 22.5* 18.7*%|33.6*
CSMAPLR | 527 43.7 35,5 27.4 225 19.1]335

* significant at the 0.05 level.
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Table 3 WER (%) for isolated speech
(si-{dt,et}.05) with the DNN acoustic model
using MFCC features in terms of SNR.

SNR [dB]
Method —6 -3 0 3 6 avg.
dt|w/o adaptation|61.5 51.4 42.9 36.4 32.5 28.1 | 42.1
fMLLR 55.0 43.1 35.3 279 24.6 20.7 | 344
fSMAPLR |54.7 43.1 35.0 27.3* 23.7* 20.2 (34.0*
et[w/o adaptation[56.3 47.0 39.3 32.7 29.3 26.1 ] 38.5
fMLLR 47.0 374 29.5 220 184 154 | 28.3
fSMAPLR |46.6 36.4 29.2 21.6 17.2* 15.0*|27.6*
* gignificant at the 0.05 level.
Table 4 WER(%) for isolated  speech

(si-{dt,et}-05) with the DNN acoustic model
using fbank features in terms of SNR.

SNR [dB]

Method -6 -3 0 3 6 avg.
dt|w/o adaptation| 55.7 44.6 36.4 30.6 25.9 22.5 35.9
fMLLR 53.5 42.8 34.0 28.7 24.8 19.9 | 34.0
fSMAPLR |52.7* 43.0 33.5 28.3* 24.3* 19.4|33.6*
et|w/o adaptation| 47.9 38.7 32.4 24.7 21.4 19.5 | 30.8
fMLLR 45.2 35.7 29.1 21.5 182 16.6 | 27.7
fSMAPLR 45.3 35.1 28.5 21.4 18.1 16.2*|27.4*

* significant at the 0.05 level.
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