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Abstract: Aiming at the problem that the lack of structure information among speech signal sample in the front-end acoustic
features of speaker verification system, a speaker verification method based on cross-domain attentive feature fusion was
proposed. Firstly, a feature extraction method based on the graph signal processing (GSP) was proposed to extract the struc-
tural information of speech signals, each sample point in a speech signal frame was regarded as a graph node to construct the
speech graph signal and the graph frequency information of the speech signal was extracted through the graph Fourier trans-
form and filter banks. Then, an attentive feature fusion network with the residual neural network and the squeeze-and- exci-
tation block was proposed to fuse the features in the traditional time-frequency domain and those in the graph frequency do-
main to promote the speaker verification system performance. Finally, the experiment was carried out on the VoxCeleb,
SITW, and CN-Celeb datasets. The experimental results show that the proposed method performs better than the baseline
ECAPA-TDNN model in terms of equal error rate (EER) and minimum detection cost function (min-DCF).
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A A58 ECAPA-TDNN 81 F| FBank FE/E %I,
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i Fi FBank Al GFBank [P & I AE/E AN
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SCHE 9 3 D RRAE il vl S B T
{EALE, 78K T FBank 55 GFBank $74F, SZH)
TR IR T

F*5 TEHHERLETATE VoxCelebl HiiESERE FHIZERITEL

332 HEMAER LI R

® 6 HIH T AR RS LM FE R A
ResNet34%! | ECAPA-TDNNU® DL J7 J Ath 7 4
ReaNet34-GATY | ResNet34-f-CBAMP” . MFCC+
FDLP+wav2vec'®. SAEP?* . GCSAP I MLP-SVNet !
£ VoxCelebl ##i4E I EER FSZEG45 Xt EE o

=6 T EIHEBIZE VoxCelebl 325 1 EER XfLt
Jiik f
FEF ResNet

Vox1-O cl. Vox1-E cl. VoxI-H cl.

ResNet34-GAT 1.75% - -
ResNet34 1.46% 1.55% 2.76%
ResNet34-ft-CBAM  1.08% 1.43% 2.67%

#T TDNN ECAPA-TDNN 1.05% 1.28% 2.41%
MFCC+FDLP+ ¢, _ _
wav2vec
#£F Transformer SAEP 2.91% 2.87% 4.75%
GCSA 1.96% 2.07% 3.65%
T MLP MLP-SVNet 1.36% 1.46% 2.49%
AT ET-AFF-CS128 0.95% 1.12% 2.01%

Vox1-E cl. Vox1-H cl.

il SRR

EER minDCF EER minDCF

ET-ADD 14.73x10°  1.388% 0.086 2.534% 0.154

ET-CAT 15.12x10°  1.308% 0.082 2.357% 0.142

ET-AFF-CS128 15.03x10° 1.121% 0.070 2.010% 0.124

N 6 fizn, AHECIHAMREAY, A1) EER
£ Vox1-O cLillil & FHTH T 9.52%~67.35%, £
Vox1-E cl. Ml E4ETF T 12.5%~60.98%, fE
Vox1-H cLill 4 F3EFH T 16.60%~57.68%.

333 HEREI

AT AL SE LS, DU IE AR AR ) R T
K5 5 43 1) GFBank FFEHEHL, UL K& FBank 4
GFBank {1735 5 J1RFE A& P25 1R R0k, 36 45
RNz 7 fis . HA, FBank A1 GFBank )0y #—
REAIE, AAS P = I RRE AL A P 2% . FBank + LFCC
JRdE A FBank 5 28 14 4 2% 5] 1% R % (LFCC, linear
frequency cepstral coefficient) [ & FF1E, FBank +
FBank A ffi Fi FBank 5 [ & fl & (9 %5 1iF ,
ET-R-CS64 NI ResNet HEATHFE fib & 45
B, ET-SE-CS64 NAAE A SE BEATREAE Al & 14
B REE TP -ESRE-EERE. A7
ALLEH, B—[f GFBank HRAF R ME GERK 2
T H.—1) FBank FFAE, {H P 1 kG R AE 1 A5 1Y
PEREDL T 8 — A FBank $5fiF, XIESR T B4
FBank 1 GFBank HF1iEf8H 2 HE Ui 18 N A A
ERE. RIULJEET B 54 ) GFBank $51iFH
BRI T 55 Z S5 B, M SEBL T 45
BRI MERE 3 TE . BhAh, R 7 VLR H,
K H FBank 5 LFCC @l & 51F, 5 FBank 5H
B Al 4FAE, A EE TR A B FBank $E1E,



+ 96 ¢ W OE 5

e a4 5

RS () PR R BT 22, 3K 150 B SR FH AR SC AR Hh ) 5 4
A R AIE B8 0% 48 55 A 10 11 B I AN A2 R R I 2% S
BHEn, KN GFBank £4EF2 L T FBank
FRIEDLVAMRIME S, X3t —PiESE T GFBank FR1iE
AR . e, fERAfE A ResNet 8 SE #H47
FRERLA FI M b sE 36, ET-R-CS64 PEREM T 11
4 Fp7ik, M ET-SE-CS64 H T8/ ik 2= E#im §
OB R PEBE RN B . @ Ik Xk ET-R-CS64  F
ET-AFF-CS64 45 Al LKL, SE WZHEF T
A ResNet HEATREA BTk, FILLSUE T A
SCTERA B .

®=7 THARSCIS
Vox1-E cl. Vox1-H cl.
Tiik ZHEA
EER  minDCF EER  minDCF

FBank 14.73x10°  1.279% 0.085 2.411% 0.149
GFBank 14.73x10°  1.340% 0.086  2.492%  0.150
FBank + LECC  14.80x10°  1.294% 0.084  2.447%  0.149
FBank + FBank  14.80x10°  1.388% 0.085 2.424%  0.150
ET-R-CS64 14.79x10°  1.231% 0.079  2.320%  0.142
ET-SE-CS64  14.73x10°  1.325% 0.083 2.452%  0.153
ET-AFF-CS64  14.80x10°  1.142% 0.073 2.084%  0.131

334 FIEZALHEE

% 8 45 T 18 ResNet34 V5 J& s i3t 15 A\4SAE
FERUN 251K EER 255, b ResNet34 fH FBank
FE{iE, ResNet-AFF-CS64 ff Il &4+ E. Wik 8 At
7N, X ResNet34 HBiR!, AL J7if# EER &
Vox1-E cl. LFKT 5.69%, 7E Vox1-H cl. LK T
10.16%. HHUEAT W, A SCHE H RHIE Rl & T5 5 AMY
&M T ECAPA-TDNN #i%Y, 13& T ResNet34 15
B, BRIASC B B iz B

*8 FHEZ I SEg
TR Vox1-E cl. Vox1-H cl.
ResNet34 1.406% 2.707%
ResNet34-AFF-CS64 1.326% 2.432%

3.3.5 Bl ARIER T TALEFAT L

R T B IRAEAR SO A Rk, AR
Vox1-O cLE L P FENIER T 23 M 3iE AR
2500 %1 &, 4378 ECAPA-TDNN FIASCHE
] ET-AFF-CS128 B S 1 Bl NFFIER R, JF
KA t S AABENLAR R R (1-SNE, t-distributed sto-
chastic neighbor embedding )75 %3847 7 W 4L

BRI, RN 8 Fos, HA o A MRS R
[l — 1t 18 N FRIRFALE o

Vapo
D%

|

(b) ET-AFF-CS128
B8 A N R B TR L

MWE 8 AT LLE M, 5 R M & LR
ECAPA-TDNN $2HU 618 NRFIER s A B, R
ET-AFF-CS128 #5284 £ B 315 N Rk 3R 7= x) T
FH IF) 0 1 NRRAEIE 3 B gE b, A R T Ui1d A
WAES, WiE T A SR ET-AFF-CS128 14
A R

4 LERE

AP T — T BIUE S A H) GFBank £F
fiE, NiTE NG BIREUR RIS WE R, JHEME
B ERS M 4% b4 FBank 5 GFBank 451E, 3
P PE US4, BT ECAPA-TDNN HiA, 7
VoxCeleb. SITW 1 CN-Celeb %4 5 |- ) 5256 25 5
KU, 5EGM R RHEALL, B SRS
TUE N M RE . A, ASGERETE T
[) P A5 A0 i 7 2 DA S AN () PR AR A0 %o B 28 1) 150 1%
NIR BRI PERE 52, F7E ResNet34 AH7Y [ i3k
1T T HRFEZ AR S5
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