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Front-end

LIBS
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LDA

PLDA
Adapt PLDA

etc.

MODEL

TDNN

E-TDNN
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ResNet
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ASV-Subtools Executables

runXector.py

runFactoredXvector.py
runResnetXvector.py

etc.

Metric
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MiNC primary
minDCF

etc.
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Voxceleb
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AP-OLR challenge 2020
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EUEY 18 Inverted Specaugment
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Specaugment Algorithm: Inverted Specaugment Algorithm:
Input feature matrix M, drop probability ps,p,, multi-mask times| | Input feature matrix M, drop probability ps,p,, multi-mask times
ne, Ny Nr, Ny
M <~ TimeWarping (M) Get total Numg, Num; from M
Get total Num¢, Num, from M ¢ <= Uniform(1, n)
foriinl,2,3,... ns: foriin1,2,3,...,r¢
f <= Uniform(0, Numy * pr), fo <= Uniform(0, Num; — f) f <= Uniform(0, Numg * p;), fo <~ Uniform(0, Num, — f)
M <- Drop frequency dimension of M from £, to fy + f M <~ Drop frequency dimension of M from fy to fo + f
foriinl,23,...n;: M <=M * Num;/(Nums — f)
t <= Uniform(0, Num; * p;), to <= Uniform(0, Num; — t) r, <~ Uniform(1, n,)
M <- Drop time dimension of M from tyto ¢ty + ¢t foriin1.23...r
Return M t <- Uniform(0, Num, * p,), to <= Uniform(0, Num, — t)

M <- Drop time dimension of M from t,tot, + t
Return M
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Batch
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| | MZ&L51E, BIfEAEEtdnn-xvectorAYRI3EMIZR
e PO BB I0SE-Block =,

Excitation: Adaptive Recalibration

Squeeze: Global Information for Channels
Residual

(b) Details of SE-Block

1. Squeeze: FIA[ENEIE FHEHERE) T XD 4HRIREE
2. Excitation: 1§RIGEIER FRE EILBERER. HISsTRER

Jianfeng Zhou, Tao Jiang, Zheng Li, Lin Li, Qingyang Hong, “Deep Speaker Embedding Extraction with Channel-Wise Feature Responses
and Additive Supervision Softmax Loss Function”, INTERSPEECH 2019.



[Bintl 5

EETERE| Aisen PLDA: HSSBFMERIME, SNt
x-vector | |
4 |
| [ PLDA N
==] | ﬁ
FE | LDA/ S |
X-vector Submean E |
o, | o5
- h c
" IE | Cosine i
4 I
T 1
Wt&E | PLDAS§,Cosine3T4>
X-vector

Cosine: iTEIEER

EimtT 3t E



ASV-Subtools=EIRYPLDAHEM (Python{{i3)

ZhLERiE:

€ CORAL
» feature-based domain adaptation
» model-based domain adaptation

€ CORAL+

BEERLE:
& NEEHMEEALP)
& HEXIITFEEIACIP)
> EFCORALNINESHIARA
> ETCORAL+RIINESEAREE

1.0

0.8

0.6/

0.4

0.2

0.0

XIAMEN UNIVERSITY

The visulization of all speaker embeddings
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Different Domains

Qionggiong Wang, Koji Okabe, Kong Aik Lee, and Takafumi Koshinaka, "A Generalized Framework for Domain Adaptation of PLDA in Speaker

Recognition”, /CASSP2020.
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Table 3. Comparison results of PLDA domain adaptations on
SRE’18 development set.

System EER(%)

minDCFO8 minDCF10  minC,,.4y

OOD PLDA 12.96 0.701 0.877 0.728
InD PLDA 8.17 0.538 0.715 0.569
Kaldi 9.56 0.664 0.844 0.698
CORAL+ 7.62 0.604 0.807 0.637
LIP 6.85 0.522 0.731 0.555
LIP reg 7.03 0.518 0.706 0.546
CIP 6.26 0.515 0.737 0.548
CIP reg 6.34 0.524 0.736 0.559

reg - covariance regularization

Mk
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Fuchuan Tong, Miao Zhao, Jianfeng Zhou, Hao Lu, Zheng Li, Lin Li, Qingyang Hong, “ASV-SUBTOOLS: OPEN SOURCE TOOLKIT FOR AUTOMATIC

SPEAKER VERIFICATION", Submitted to ICASSP2021.
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Table 1. Results for verification on the VoxCelebl rest,
“Specaug” represents SpecAugment, “InSpecaug” represents
Inverted SpecAugment.

Reference Model EER(%) minDCFO08
Trainset: VoxCelebl &2 dev

Kaldi recipe TDNN 3.13 0.326
Liu et al. [17] TDNN 2.34 i
Liu et al. [17] TDNN + AM-softmax 2.00 =

TDNN 2.02 0.224

ASV-Subtools TDNN + AM-softmax 1.97 0.215

Trainset: VoxCelebl dev

Okabe et al. [12] TDNN + Attentive Pooling 3.85 0.406
Cai et al. [18] ResNet-34 + A-softmax 3.46 -
Insoo et al. [19] OrthResCNN-OVP 2.85 -

TDNN 3.36 0.370

TDNN + Specaug 3.11 0.348

ASV-Subtools TDNN + InSpecaug 2.78 0.322

TDNN + InSpecau
P 2.64  0.289

+ AM-softmax

ZMrT
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Table 2. Results for verification on three tasks, all using the
VoxCeleb2 dev for training, “InSpecaug” represents Inverted

SpecAugment.
Model InSpecaug EER(%)
VoxCelebl-test VoxCelebl-E VoxCelebl-H
No 2.08 2.22 3.84
E-TDNN + PLDA Yes 2.03 2.18 3.78
No 2.01 2.08 3.68
F-TDNN + PLDA Yes 1.98 2.08 3.66
No 1.89 1.96 3.56
ResNet34 + PLDA Yes 1.81 1.92 3.46
No 1.71 1.81 3.26
ResNet34 + Cosine Yes 1.67 1.81 3.23

Training ResNet34 with SGD (fine-tuning super-parameters)

Cosine - 1.26 1.34 2.36

+ AS-Norm - 1.16 - -

Fuchuan Tong, Miao Zhao, Jianfeng Zhou, Hao Lu, Zheng Li, Lin Li, Qingyang Hong, “ASV-SUBTOOLS: OPEN SOURCE TOOLKIT FOR AUTOMATIC

SPEAKER VERIFICATION", Submitted to ICASSP2021.
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Table 3: The EER% and minDCF results of our single systems on the Task 1 of SdSV Challenge 2020 on the Progress subset and
Evalution subset

4 Feature Systems Progress subset Evaluation subset
minDCF EER% minDCF EER%

0 MFCC official 1-vector/HMM baseline [23] 0.1472 3.47 0.1464 3.49
1 MFCC TDNN-Xvector 0.1210 3.05 0.1219 3.04
2 MFCC TDNN-Xvector-SpecAug 0.1149 2.90 0.1156 292
3 MFECC ETDNN-Xvector-SpecAug 0.1091 2.61 0.1089 2.64
4 PLP TDNN-Xvector-SpecAug 0.1171 2.98 0.1176 3.02
5 PLP ETDNN-Xvector-SpecAug 0.1078 2.66 0.1082 2.68
6 FBank TDNN-Xvector-SpecAug 0.1066 2.71 0.1077 2.72
7 FBank ETDNN-Xvector-SpecAug 0.1056 2.66 0.1059 2.67
8 MFCC Transfer-Xvector-SpecAug 0.1067 2.63 0.1069 2.63
9 MFCC Transfer-Xvector-SpecAug-Attentive 0.1016 2.48 0.1024 2.51

Tao Jiang, Miao Zhao, Lin Li, Qingyang Hong, "The XMUSPEECH System for Short-Duration Speaker Verification Challenge 2020", INTERSPEECH
2020.
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Development set
System Male Female
™  IC w T™W IC w
x-vector 0.672 1.713 0.045 0.333 1.223 0.024
xv-SE  0.627 1.713 0.045 0.214 1.123 0.012
xv-AP  0.482 1.556 0.045 0.238 1.081 0.012
xv-SE-AP 0.493 1.478 0.045 0.119 0.998 0.012

Male Female
System Development Evaluation Development Evaluation
™ IC IwW ™ IC IW ™™ IC Iw ™ IC IW
i-vector [20] 2870 5950 0.740 1950 4.030 0.320 3.050 7.870 0.940 1910 6.610 0.750
HiLAM [20] 1.660 3.690 0490 0.820 2.470 0.190 1.770 3.240 0.450 0.610 2.960 0.140
Joint-spk-utt [23]  5.565 1.981 1.792 5.125 2.079 0.888 5.179 1.699 0.831 3.110 1.453 0.499

SUDA [24] 0.202 0.728 0.022 0.068 0.722 0.010 0.297 1449 0.024 0.125 0.863 0.023
xv-SE-AP 0493 1.478 0.045 0303 1.005 0.010 0.119 0998 0.012 0.114 1.044 0.023
MT-SE-AP 0.112 3493 0.034 0.039 2362 0.010 0.047 2768 0.012 0.057 2.679 0.034

GRL-MT-SE1-AP 0.056 1.601 0.022 0.020 0.703 0.010 0.012 0.938 0.012 0.023 0931 0.011

AP-Attention Pooling, MT-Multi-task, GRL-Gradient Reversal Layer

Yan Liu, Miao Zhao, Jianfeng Zhou, Zheng Li, Lin Li, Qingyang Hong, “TEMPORAL AND CHANNEL-WISE ATTENTIVE LEARNING FOR PHONETIC-
LEVEL BASED TEXT-DEPENDENT SPEAKER VERIFICATION”, Submitted to ICASSP2021.
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Task Cross-channel LID Dialect Identification
Enrollment Set AP20-ret-dev-task1 AP20-OLR-dialect
Test Set AP19-OLR-channel AP19-OLR-dev&eval-task3-test
Cavg EER% Cavg EER%
[Kaldi] 02065 | 2012 | 0.0703 9.33
1-vector
[Kaldi] 03583 | 3637 | 0.0807 14.67
X-vector
[Pytorch] 02696 | 2694 | 0.0849 12.40
X-vector

Cavg AND EER RESULTS ON THE AP2(0 EVALUATION SETS

Task Cross-channel LID Dialect Identification Noisy LID
Enrollment Set AP20-ret-enroll-task1 AP20-OLR-dialect AP20-ret-enroll-task3
Test Set AP20-OLR-channel-test | AP20-OLR-dialect-test [ AP20-OLR-noisy-test
Cavg EER% Cavg EER% Cavg EER%
[Kaldi] 0.1542 19.40 0.2214 23.94 0.0967 9.77
1-vector
[Kaldi] 0.2098 22.49 0.2117 2225 0.1079 11.12
X-vector
[Pytorch] 0.1321 14.58 0.1752 19.74 0.0715 7.14
X-vector

Zheng Li, Miao Zhao, Qingyang Hong, Lin Li, Zhiyuan Tang, Dong Wang, Liming Song and Cheng Yang, “AP20-OLR Challenge: Three Tasks and
Their Baselines”, APSIPA ASC 2020.
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