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Method #Params (M) WER Without LM WER With LM
testclean testother testclean testother

Hybrid

Transformer - - - 2.26 4.85
CTC

QuartzNet [9] 19 3.90 11.28 2.69 723
LAS

Transformer |34] 270 2.89 6.98 233 5.17

Transformer [19] % 2.2 5.6 2.6 5.0

LSTM 360 2.6 6.0 22 5.2
Transducer

Transformer |7] 139 2.4 5.6 2.0 4.6

ContextNet(S) [10] 10.8 2.9 7.0 2.3 5.5

ContextNet(M) [10] 31.4 2.4 5.4 2.0 4.5

ContextNet(L) [10] 112.7 2.1 4.6 1.9 4.1
Conformer (Ours)

Conformer(S) 10.3 2.7 6.3 2.1 5.0

Conformer(M) 30.7 2.3 5.0 2.0 4.3

Conformer(L) 118.8 2.1 4.3 1.9 3.9
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(1) Time Delay Neural Networks (TDNN)
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(3) extract embedding

TERi-vector, Fffembedding/AiELAKELEFFembedding
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M= === 7> oL
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® DNN3XJout of domain BYER{LFi-vector
Table 1: EER(%) on NIST SRE10 Table 3: EER(%) on NIST SRE16
10s-10s | 5s  10s 20s 60s full Cantonese Tagalog pool
ivector 110 (9.1 60 39 23 19 ivector 8.3 17.6 13.6
embeddinga | 11.0 |95 57 39 30 26 embedding a 1.1 17.6 13.1
embedding b 9.2 88 6.6 55 44 39 embedding b 7.8 17.4 13:1
embeddings 1.9 76 50 38 29 26 embeddings 6.5 16.3 11.9
fusion 8.1 6.8 43 29 21 18 fusion 6.3 15.4 11.3
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(4) PLDA backend
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(4) PLDA backend—#t&
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(2) HBEREIEFE IR WAV
® librosa (ERISSHIR) J b
librosa.load(file, sample rate) ¢+
ENESIUE(WAVY), SRR
sample rate

librosa.feature.melspectrogram()

DR s Ik S NG e S
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(2) EURACEFIESHIEREY

® librosa (SE3EE4IE)

librosa.power to_db()
XM/ RIS FFEENRT 2L

SEEIEIN=ERRGBEG
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(3) DEEEADER
{EFResNet{Egybackbone,

softmax
D) N BEEETE B BT ES

backbone ) T

fc
fc

Fold0 Fold1 Fold2 Fold3 Fold4 | Mean

9722 9735 9847 98.19 97.13 | 97.67
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(2) Encoder(Conv1D)
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(4) FHERZRCER14.6%
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