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o KEMIETZMEZ (LSTM)
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[1] Qingjian Lin, Weicheng Cai, Lin Yang, Junjie Wang, Jun Zhang, Ming Li(*), “DIHARD II is Still Hard: Experimental Results and

Discussions”, Odyssey 2020.
[2] Qingjian Lin, Tingle Li and Ming Li(*), “The DKU Speech Activity Detection and Speaker Identification Systems for Fearless

Steps Challenge Phase-02”, Interspeech 2020
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- Y%K, FE&E MAEHHAMEBEEEVI2EE, JISGESMH ST LR,
Dataset Model FAR(%) MDR(%) DCF(%)
GMM-HMM 28.62 6.26 11.85
AMI dev LSTM 19.2 3.03 7.07
ResNet-LSTM 17.5 2.37 6.15
GMM-HMM 36.29 6.13 13.67
AMI test LSTM 20.8 2.25 6.89
ResNet-LSTM 18.1 2.24 6.21

« DIHARD2019%iR&E
« JIZLE: AMI +ICSI, FF4A%: DIHARD2019 dev, FFadapt, JixX£&E: DIHARD2019 test, i)ll%k
S 5N ETHE AL,

Dataset Model FAR(%) MDR(%) DCF(%)
GMM-HMM 56.42 935 21.12
DIHARD2019 test LSTM 51.16 25.54 31.95
ResNet-LSTM 52,92 14.18 23.87
GMM-HMM 41.42 8.45 12.46
DIAHRD2019 _test (adapt) LSTM 22.61 5.32 9.65
ResNet-LSTM  16.25 5.24 7.99
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. i-vector

ERFIHESHBEBAGENGEGENLAZRZEEYH, FSRRMLEBRLIEAS
%Eﬁﬁ-'?éscm;, EIJ i-vector [1],

* X-vector

o [FANERZMETDNNIZEUZR AIFFAE, THHE (84 E RN ENIREZEST B EEE 1k A
BT R AIRIHEIE, BIx-vector [2] .

* Deep ResNet
« EAREREREMEResNetiR IR AIFFAEFF 1T E S 1T E, RlFZlembedding, HEB ERIMLS

Y, PRIV HHEAIARIA § ﬁ@%ﬁﬁﬂo

[1] Dehak, N., Kenny, P. J., Dehak, R., Dumouchel, P., & Ouellet, P. (2010). Front-end factor analysis for speaker verification. IEEE TASLP, 19(4), 788-798.
[2] Snyder, D., Garcia-Romero, D., Povey, D., Khudanpur, S. (2017) Deep Neural Network Embeddings for Text-Independent Speaker Verification. Proc.

Interspeech 2017, 999-1003, DOI: 10.21437/Interspeech.2017-620.
[3] Weicheng Cai, Jinkun Chen and Ming Li (2018). Exploring the Encoding Layer and Loss Function in End-to-End Speaker and Language Recognition

System. Proc. Odyssey 2018, DOI: 10.21437/0Odyssey.2018-11.
[4] Weicheng Cai, Jinkun Chen, Jun Zhang, Ming Li(*), Variable-length Data Loader and Utterance-level Aggregation for Speaker and Language

Recognition”, IEEE/ACM Transactions on Audio, Speech, and Language Processing, 2020
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o FEPEUEGHTT
o ETFILSTMAMHEMERSLT

ISt input | 24| [xq|[x1 Xq
sequence | x| |Xa||x3|* * *|xy \ -S—!‘\‘
20 input | X5| [X||X X
PUb 1ol a2l A ———| LSTM model
sequence | Xq| | Xz2|[X3 Xy
e n
.
I S N XN
N™ input [Xp| Xy XN, Xy similarity matrix .S
sequence |Xq||xa|[x3]" * “|xy Sy

[1] Qingjian Lin, Ruiging Yin, Ming Li(*), Hervé Bredin and Claude Barras, “LSTM Based Similarity Measurement with Spectral
Clustering for Speaker Diarzation”, Interspeech 2019.
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HEOE LT
- ETAttentionf9HH{UE LT (vector to sequence)

S Y

A

Position-wise
feed-forward

[Linear + Sigmoid}

} Concat
S A
T LayerNorm S T
f ST =
Encoder layer | X2 @ | Scaled Dot-Product h heads |
T ! ! Attention :
4 i Q KA v
Multi-head : ( r r
mear . 1
self-attention 3 [ Linear ]_J [ Linear J_] [ Linear J_]
A el '
LayerNorm e -
T E
(a) Encoder layer (b) Multi-head self-attention
J:F Attention [P [r) -7 71 F] 4 R Y
Il )= 4 4

[1] Qingjian Lin, Yu Hou and Ming Li(*), “Self-Attentive Similarity Measurement Strategies in Speaker Diarization”, Interspeech 2020.
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YDA
- E-TFAttentionB9HE{UE LT (sequence to sequence)
c R —RMBTEMNBUEERE, =5 Es
- e NERERENEEERE, FEIbMRE ‘
Tanfa 8- FHFTHMERL, igmidzz")
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Encoder layer |Xx2

Linear

BT Attention 1) )7 #1)-Fy F1 T 43 A5 Y

[1] Qingjian Lin, Yu Hou and Ming Li(*), “Self-Attentive Similarity Measurement Strategies in Speaker Diarization”, Interspeech 2020.
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° ;E%&% % Evaluation on DIHARD 11 corpus. Results are reported with and without domain adaptation by the Dev Set.
o éﬁ?&ﬁ Model +VB Dev Eval Eval + adaptation Time cost (Eval)
‘7K2 o DER(%) JER(%) DER(%) JER(%) DER(%) JER(%)
. }}Iljﬁi\x . AMI+ICSI Lsq X 1965 4960 2057 5025 1972 4649 67 min
o £ DIHARD2019 v 1948 4921 19.98 49.42 1926 4591 -
Ativds X 19.07 47.43 20.15 47.84 18.98 43.20 148 min
o 4E - Vv 18.76 46.77 19.46 47.01 18.44 42.52 -
A
X 19.39 48.42 21.46 48.71 21.45 43.19 245
* Att-v2s > LSTM > Att-s2s > PLDA AWSIS ) 916 4799 2078 4792 2012 4173 :
PLDA X 23.48 57.17 - - 23.73 56.84 51s
DIHARD II winner system 18.42 44,58

DIHARD II official baseline 25.99 59.51
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« MEKRE
* PIT Loss [1]

1
JM=_—— min BCE(Z,Y?).

TV ocpemiay N A A A

a0 (223 3] [22ns] 222331 [333112) 333221

LR MEEREROND. bodod o fo o
ottt | o] Dot ot} o] fows i~ prrio
BT R 222113

] 5-3 PIT a2k s Bt 5

[1] Yu, D., Kolbak, M., Tan, Z. H., & Jensen, J. (2017, March). Permutation invariant training of deep models for speaker-independent
multi-talker speech separation. In 2017 IEEE ICASSP (pp. 241-245). IEEE. o
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* OPTM Loss
o BlossHitESBEEMITSHECE, UFEANFHNEL HEEREHIOWN?),

........... BCEloss .
~ ~ v
Z gl -~ -
. . Liy Lip - Ly
¥5) W Ly Lyp - Loy
L = )
N 5 | Lng  Lnp LynN |
ZN IN
&) FFE;

[1] Qingjian Lin, Tingle Li, Lin Yang, Junjie Wang, Ming Li(*), “Optimal Mapping Loss: A Faster Loss for End-to-End Speaker Diarization”,
29

Odyssey 2020.
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* 3 AMI_train

o JRXE: AMI test

0
Train dataset  System DER(%)
30s 1min 3min Smin
Baselin 39.06 38.50 36.42 35.64
SEHNC ) 14129441 21.545.5+11.5  20.9+6.0+9.5  20.9+6.0+8.8
EESD 24.70 26.25 30.12 32.77
AMI_train 14.1+4.6+6.1 14.2+4.2+7.8 14.8+3.6+11.7 15.3+3.6+13.9
23.16 25.07 28.51 31.21
EESD_PT 11.9+5.5+5.8 12.3+4.9+7.8 13.0+4.3+11.2 13.7+4.3+13.2
22.87 24.75 28.14 30.29
EESD*FT 11.6+5.4+5.8 11.9+5.0+7.8 12.8+4.4+10.9 13.1+4.3+12.9
EESD 22.97 25.32 29.47 31.37
AMI _train 12.2+4.9+5.9  12.7+4.6+8.0  13.5+4.1+11.9 14.0+3.6+13.8
+aug
EESD PT 23.03 24.99 29.46 31.99
- 11.0+5.9+6.2 10.9+5.7+8.4 11.6+5.1+12.7 11.7+5.2+15.1
22.19 24.31 28.23 30.60
EESD_FT 10.4+5.7+6.2 10.3+5.5+8.5  11.3+5.0+12.0 12.0+4.6+14.0
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« FFAE: ZEDIHARD2019 devist{7finetune,

« & : DIHARD2019 test,
DER (%) on DIHARD 2019 test

DIHARD Il Baseline[1] Best pre-is2019- Best post-is2019- SA-EEND + EDA[4] ARCIRFAY
deadline[2] deadline[3] sy 2 ¥ 77 &

40.86 35.10 27.11 32.59 33.69

[1]G. Sell, D. Snyder, A. McCree, D. Garcia-Romero, J. Villalba, M. Maciejewski, V. Manohar, N. Dehak, D. Povey, S. Watanabe, and S.
Khudanpur, “Diarization is hard: Some experiences and lessons learned for the JHU team in the inaugural DIHARD chal- lenge,” in
INTERSPEECH, 2018, pp. 2808-2812.

[2] S. Novoselov, A. Gusev, A. lvanov, T. Pekhovsky, A. Shulipa, A. Avdeeva, A. Gorlanov, and A. Kozlov, “Speaker diarization with
deep speaker embeddings for DIHARD Challenge II,” in IN- TERSPEECH, 2019, pp. 1003-1007.

[3] F. Landini, S. Wang, M. Diez, L. Burget, P. Matejka, K.Zmolkova, L. Mosner, A. Silnova, O. Plchot, O. Novotny, H. Zeinali, and S.
Rohdin, “BUT system for the Second DIHARD Speech Diarization Challenge,” in ICASSP, 2020, pp. 6529-6533.

[4] Horiguchi S, Fujita Y, Watanabe S, Xue Y, Nagamatsu K. End-to-End Speaker Diarization for an Unknown Number of Speakers

with Encoder-Decoder Based Attractors, in arXiv preprint arXiv:2005.09921. 2020.
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Work reported represents collaborative efforts with many students, colleagues and collaborators!
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