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Fig.1 Imposture using synthetic speech against an HMM-based speaker

verification system.
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Fig.2 False rejection and acceptance rates as func-
tions of the values of the decision threshold
(training data).
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Table 1 Baseline performance of speaker verification
systems.

Verification
1-mix | 2-mix | 3-mix
FRROOO 6.8 8.2 9.6
FARO OO 0.0 0.0 0.0
EEROOO 1.0 1.0 0.8
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Table 2 Acceptance rates (%) for synthetic speech
with sufficient training data.

Synthesis Verification

state | data | 1-mix | 2-mix | 3-mix
2 50 88.0 79.8 77.8
3 50 89.2 86.4 79.0
4 50 89.2 87.0 80.4




0000o0oooooooooooooooooogd

20000000000

goboooooooobobooo3ooobooooon
goboobooboodoboobooooobooboooboobo
ooooooo0o0oO0oo HMMOOOOOOOOOOO
gbooobooobooboooooooboooboobooo
gboobooobooboobooooboooog

4.2.2 OQOOO0O0OOOOOCOOO0OO0

gbooboooooboobooboooobooboo
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
gbooobooobooboooooooboooboobooo
goooooo

03 0O0O0oO0ooOoooooooooooooooboobooo
oooooo
Table 3 Equal error rates (%) for synthetic speech
with sufficient training data.

Synthesis Verification
state | data | 1-mix | 2-mix | 3-mix
2 50 53.8 37.2 32.0
3 50 57.0 43.2 38.2
4 50 57.0 44.6 41.8
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ooooog
Table 4 Acceptance rates (%) for synthetic speech
with a small amount of training data.

Synthesis Verification
state | data | 1-mix | 2-mix | 3-mix
1 74.0 66.2 63.6
2 3 88.2 82.8 75.6
5 88.2 85.0 78.8
1 75.0 70.2 66.6
3 3 89.0 85.8 80.0
5 89.2 86.8 84.6
1 76.5 74.5 78.0
4 3 88.4 85.4 79.0
5 89.0 86.6 83.2
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Table 5 Equal error rates (%) for synthetic speech
with a small amount of training data.

Synthesis Verification
state | data | 1-mix | 2-mix | 3-mix
1 46.8 31.4 26.8
2 3 50.8 31.2 28.2
5 53.0 37.7 32.2
1 47.2 34.4 30.2
3 3 54.2 38.4 33.8
5 56.0 42.4 38.2
1 53.7 38.0 33.9
4 3 54.0 40.0 36.0
5 57.2 44.4 41.2
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g.3 False rejection and acceptance rates as func-
tions of the values of the decision threshold
(test data).
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Table 6 Acceptance rates (%) for synthetic speech
without dynamic features.

Synthesis

Verification

state

data

1-mix

2-mix

3-mix

2
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4
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79.6
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Table 7 Equal error rates (%) for synthetic speech
without dynamic features.
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