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Fig. 1 An example of the conventional speaker-
adaptive-training-DNN (SAT-DNN) [3].
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Fig. 2 An example of the proposed weighted SAT-
DNN.
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Table 1 Setup for the ASR systems.

Sampling freq. 16 kHz
Window length 25 ms
Window shift 10 ms

Features 0-22th fbanks + A + AA
HMM states 2,500 shared triphone states
# Gaussians 15,000
DNN nodes per layer 1024 nodes
DNN layer size 7 layers
Vocabulary size 5,000

_3_

Table 2 Correlation coefficients of weight parame-
ters among adapted four speakers; FO1 and F04 were
female, whereas M03 and M04 were male speakers.
Upper triangle shows the coefficients of Eq. (2)-type
adaptation. Lower triangle shows those of Eq. (3)-

type one.
| FOI  Fo4  MO03  Mo4
FO1 1 0806 -0.389 -0.658
F04 | 0390 1 -0.439 -0.473
M03 | 0.117 0.147 1 0.858
M04 | 0.049 0.127 0.373 1

12 3 4 5 6 7 8 9 10
Weight matrix ID

Fig. 3 Respective weights w,, in Eq. (7) per adap-

tation speaker for M = 10 weight matrices.
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Table 3 Average WER [%] of the third CHIME
challenge development set for the SAT-DNN when
all utterances per adapted speaker were used for
DNN adaptation. The performance of Eq. (2)-type
and Eq. (3)-type adaptations (10 weights) was com-
pared to that of the speaker independent (SI) model.

| REAL  SmM

SI 12.83  9.38

Eq. (2)-type adaptation | 12.77  10.05
Eq. (3)-type adaptation | 11.38  8.93

Table 4 Average WER [%] of the third CHIME
challenge development set (dt) and evaluation set
(et) for the SAT-DNN when all 440 utterances per
adapted speaker were used for DNN adaptation.
‘per speaker’ shows the conventional SAT-DNN re-

sult.
dt et
REAL  SiM | REAL SiMm
SI 12.83 9.38 | 25.94  14.57
per speaker 11.22 8.56 | 24.06 12.15
84 weights 11.55 9.10 | 24.98 11.79
+offsets 11.55 9.04 | 25.04 12.46
10 weights 11.38 8.93 | 24.99 11.30
+offsets 11.28 8.98 | 25.37 11.73
2 weights+offsets | 11.88  9.32 | 26.82 12.38
1 weight+offset 12.07 9.15 | 27.60 12.85
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WA R (3) MBS TIREEAR S hE, ZhED,
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F 41z, ALy d ity b DO&AGEE DA 440
Fah Il 5 -G A DR ERT, ZOHA. &
FEIC T AREIST — XD B0, HEkD SAT-
DNN(‘per speaker’) 233tz v + @ Sim BT,
BOHMRPETE D, BERISECOREI D200,
TS T — X D3B B GEITIE, ST A= R B %E
Z LTCHER B WZ 2 Bbn b, ZLEE—
ANDFEEHIZ 440 KiFB OIS T — X 2 AR TES Z
LIEMTH B, REEOHTIE, EATHIEIL 10 D
RN B MRV R 5 72,
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Table 5 Average WER [%)] of the SAT-DNN when
only 10 utterances per adapted speaker were used
for DNN adaptation.

dt et

REAL  Sim | REAL Sim

SI 12.83 9.38 | 25.94  14.57

per speaker 12.74  9.27 | 26.96 13.63
84 weights 12.86  9.51 | 27.74  14.29
+offsets 12.71  9.39 | 27.55 13.95

10 weights 12.39 8.91 | 27.88 13.30
~+offsets 12.35 8.91 | 2751 13.10

2 weights+offsets | 12.65 893 | 28.74  13.46
1 weight+offset 12.41 893 | 28.39 13.31
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