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O #dEiEA: 3,000+ EREE, 1MTHESSHS
—_— CN-Celebl CN-Celeb2
UIEAE EEEAH O EEEK G UWIEA% O EEEAE O BEEHK ()
J" 4% Advertisement 17 120 0.18 66 1,542 3.86
HL AL Drama 160 7,247 6.43 268 13,116 16.32
% 'K Entertainment 483 22,064 33.67 616 31,982 60.84
K Interview 780 59,317 135.77 519 34,024 81.28
B 4% Live Broadcast 129 8,747 16.35 388 167,019  439.95
5 Movie 62 2,749 2.20 133 4,449 5.77
*% | Play 69 4,245 4.95 127 14,992 22.04
i/ Recitation 41 2,747 4.98 218 58,231 129.18
§ 3K Singing 318 12,551 28.83 394 42,157 75.19
i#H i Speech 122 8,401 36.22 394 36,680 82.58
{2 Viog 41 1,894 4.15 488 125,293 177.00

[ St 1,000 130,109 273.73 2,000 529,485 1090.01 ]
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O #FEHE: http://cnceleb.org/

ABOUT DOWNLOAD PUBLICATIONS CHALLENGE WORKSHOP ACKNOWLEDGEMENTS

CN-Celeb
A large-scale multi-genre speaker recognition dataset
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CN-Celeb is a multi-genre dataset covering 11 different genres in real world,

collected from multiple Chinese open media sources.

3,000 600,000 + 1,200 +
Download
Speakers Utterances Hours
-Colob coutaias spesch from Chioese celebrites of complex

Speakers  Utterences  Hours Project Data Kaldi | Pytorch

Speakers

- Celeb1: 997 O Coleb: 1996
License
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17



| HARIEZ: SinRiESR

B, S, TENREARG

TR = 1=

EAcouy I | et m5g || zuss || sass e R
% 4 5 b AR B, 2. BRHE BV S
BiiRE HIEAIRF P AETE N

18



| HRIEZ: ZSiHEHEkIED

0 EMsCie

® i-vector ] x-vector EZZX 4 Kaldi

Il 25 g
2 WZrEE e
il S Jadi  SITW  SITW(S) | CN-Celeb.E
i-vector VoxCeleb VoxCeleb 5.66 7.41 18.37
x-vector VoxCeleb VoxCeleb 3.48 4.62 16.59

® FHIEKAY x-vector Fg TF-Kaldi

Wzgghry Wtk ik kR SITW| CN-Celeb.E
TDNN TSP Softmax 243 | 16.87
TDNN TSP AAM-Softmax 2.49 | 16.65

~ N .
TDNN SAP Softmax 241 | 17.11 ~=;§*%~£ﬁg k
17 [1N] /| /)
TDNN SAP AAM-Softmax 2.57 | 16.96
Zig=PhRSSE
ResNet-34 TSP Softmax 241 | 16.74 ST b3 [N

ResNet-34 TSP AAM-Softmax 1.96 16.51
ResNet-34 SAP Softmax 2.16 17.33
ResNet-34 SAP AAM-Softmax 2.30 16.52
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~.. Test Advertisement Drama Entertainment
Enroll T
Advertisement _ 20.17 15.63
Drama 22.35 11.70 202357
Entertainment 14.11 19.61
Interview 20.15 21.72

17.38

Live Broadcast

Movie
Play
Recitation
Singing
Speech

Viog

T Test

. Entertainment
Enroll

Advertisement Drama

Interview  Live Broadcast Maovie Play Recitation

18.52 -

12.57
15.09

Movie Recitation

Live Broadcast

Interview Play

Singing Speech

Viog

Total

17.10
20.22
11.90
12.40

Singing Speech

Viog

Total

Advertisement

Drama

Entertainment -
Interview

Live Broadcast
Movie

Play

Recitation

Singing

Speech

Viog -
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L SE RS TS
Enroll-Test Baseline Enroll-Test Baseline Enroll-Test Baseline
AN-AN 0.797 Ist-1st 4.799 Im-1m 0.620
AN-Mic 2.146 1st-2nd 6.400 Im-3m 3.968
AN-10S 1.425 1st-3rd 6.863 Im-5m 4.866
Mic-AN 2.175 i““s“ﬁ g?gg 3m-1m 1.938
Mic-Mic 0.778 12: 6:}1 Tese 3m-3m 0.891
Mic-10S 2.251 ) : 3m-5 3.244

1 Ist-7th 7.906 i
10S-AN 1.599 1st-8th 7.881 Sm-1m 3.566
10S-Mic 2.216 S5m-3m 2.834
10S-10S 0.920 Sm-5m 1.135

SiEM- i KBRS, EEETRENFRERTA?
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Between variance

Within variance
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0.8 -

Enroll-Test: AND-X

Enroll-Test: i0S-X

Enroll-Test: Mic-X

EM-IEE AR O) KEE(©©)

AND-i10S 0.940 4.673
10S-Mic 5.199 10.789
Mic-AND 5.645 10.867

T 100 100 '
—— AND-AND —— i0S-AND — Mic-AND
AND-i0S o %01 i05-i0S . %0 Mic-i0S
—— AND-Mic o — i05-Mic g —— Mic-Mic
© ]
T 60 S 60
> >
c c
g 40 % 40 4
£ Z
& &
L\«_\?‘ ” 7 L\
T T T 0 T T 0 T T
0 20 40 0 20 40 0 20 40
Dimension Dimension Dimension
Enroll-Test: AND-X Enroll-Test: i0S-X Enroll-Test: Mic-X
1.4 1.4
—— AND-AND —— i0S-AND —— Mic-AND
AND-iOS i0S-i0s Mic-i0Ss
—— AND-Mic o — i05-Mic o —— Mic-Mic
(@) v
c 124 clz4 ,
ks z han A :
o ® "J\ A '\j‘\/‘/\/"‘ |
> > I\ [Aa [
£ £ Jv \ VJH‘ ' \'\/_
g N
E 1.0 Aoy A, o = 1.0
= =
: T 0.8 1+ T T 0.8 1 T T
o 20 40 ] 20 40 0 20 40
Dimension Dimension Dimension
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Between variance

Enroll-Test: 1st-[1st:X]

300

250

200

150 H

100 o

50

m—— 1st-[1st:1st]

1st-[1st:2nd]
e 1st-[1st:3rd]
m— ]1st-[1st:4th]
= 1st-[15t:5th]
m—— 1st-[15t:6th]

1st-[1st:7th]
m—— ]st-[1st:8th]

T T
20 40

Dimension

Within variance

Enroll-Test: 1st-[1st:X]

e 1st-[1st:1st]

1st-[1st:2nd]
m—— 1st-[1st:3rd]
m— ]st-[1st:4th]
= ]st-[1st:5th]
e 1st-[15t:6th]

1st-[1st:7th]
= 1st-[1st:8th]

M-S AR (0)

K (2)

Dimension

iR ASSRFIEESTE

o HIEARBLERE, £RREE
® MIEAXHNLERENRRR, BHE

Ist-[ 1st:2nd]
Ist-[1st:3rd]
1st-[1st:4th]
1st-[1st:5th]
1st-[1st:6th]
Ist-[1st:7th]
Ist-[1st:8th]

0.085
0.159
0.234
0.269
0.301
0.346
0.393

1.615
2.326
2.654
2.991
3.224
3.439
3.590

ERREE
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LLR(x|u;) = log p(x|HO) — log p(x|H1)
= log pr(x) —log p(x)
= log [ p(uilxy, -, x§) p(xluy)du — log p(x)

® JEARIN: p(uklxy, ..., x5
® FNIA: pr(x) = [ pQuglxk, ..., xX) p(x|u,)du
® 3—II: p(x)
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® MRS x=MR+b
® FWUIR: pr(®M,b) = p(M% + b|xk, ..., xk)

= [p(M% + blu)p(w|xk, ..., x¥)du,

= N(Mx+b; n:lj—la *k (G * neqila )I)
O R BiR: SRS

K
LM, b) = Z log pi(Rix: M, b)

k=1i=1
O iFm-MhikECs= FRYFI o
,\ 1 . Y 1 2
LLR(ka)oc—Ul_I_ ——|IM2 + b — ;|| +62+02||x||
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s B4en N T AN = 9. N
- / J 1 | —/J\ - 8 /
O FirEfS L AT RESIIGMmERIEN FiE
L NPD 4 PD A
M-I, Base Base + AS-norm
IDVC GSC WVA| MCT CAT SD/LT | SD/LT + AS-norm

AND-AND 0.797 0.684 - - - - - - -
AND-Mic 2.146 1.316 1.768 1.764 2.165| 1.151 1.245 0.981 0.943
AND-10S 1.425 0.741 1.354 1.382 1.401]| 1.161 1.312 0.623 0.760
Mic-AND 2.175 1.382 1.665 1.665 2.033]| 1.161 1.189 0.712 1.128
Mic-Mic 0.778 0.849 - - - - - - -
Mic-i0S 2.251 1.231 1.920 1.892 2.081| 1.293 1.481 0.812 1.038
i0OS-AND 1.599 0.972 1.382 1.430 1.590| 1.156 1.184 0.755 0.854
10S-Mic 2.216 1.330 1.726 1.759 2.231\{ 1.137 1.231 1.052 0.948
10S-10S 0.920 0.684 - - - -

MCT: B&

=)

7. CAT: 17EBEMN; SD/LT:

ST ERRE

\_
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NPD / PD \

FEM-M Base  Base + AS-norm
IDVC GSC WVA | MCT CAT SD/LT | SD/LT + AS-norm

Ist-[Ist:1st]  4.799 5.016 - - - - - - -
Ist-[1st:2nd] 6.400 6.306 6.258 6.346 5934 | 5.258 5.549 4.339 5.218
Ist-[Ist:3rd] 6.863 6.282 6.669 6.777 6.156 | 4.976 5.233 4.062 5.111
Ist-[Ist:4th] 6.884 6.256 6.850 6.810 6.084 | 4.619 4.882 3.710 4.612
Ist-[Ist:5th]  7.108 6.309 6.846 7.022 6.230 | 4.348 4.804 3.678 4.413
Ist-[1st:6th]  7.856 6.832 7.595 7.768 6.938 | 4.348 4.861 3.661 4.298
Ist-[Ist:7th]  7.906 7.015 7.618 7.825 7.005 | 4.262 4.903 3.749 4.473
Ist-[1st:8th] 7.881 7.034 7.737 7.815 6.993 \4.300 5.041 3.937/ 4.499

MCT: B&z=

%, CAT: Ip=BEIEN,; SD/LT: it EfFE
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§ LGSR

[1 x-vector &%

Seen domain

Unseen domain

Method Cellular Landline | Satellite Voip Android IOS  Microphone
MDT 4.58 4.06 10.31 4.13 0.46 0.38 0.70
DAT 4.44 3.96 10.23 4.08 0.45 0.40 0.67
[ DRT 4.24 3.53 9.42 3.89 0.32 0.27 0.54 ]
O i-vector %
Method Seen domain | . - Unseen fiomain |
Cellular Landline | Satellite Voip Android IOS  Microphone
MDT 5.05 5.16 9.60 4.85 1.73 0.85 3.07
DAT 4.95 5.20 9.83 4.74 1.73 0.71 3.09
[ DRT 3.72 3.83 8.15 3.24 0.87 0.47 1.44 ]
MDT: B&3a=llgk; DAT: 1mEX3#ullgs; DRT: RSk
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— v 512-200.T
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O B85 Softmax BURECEREY
® 7TinfE Softmax Eifl E, BEidEB¥R logit 5| N— M EEAFRE m,
IZ A B¥r logit #0 IEB¥R logit Z[AIRYAFR

Decision Boundary
for Class 1

Decision ° -

Boundary

B ed\é‘oﬂ

gé\t\ Decision Boundary
¢ #—.--5: for Class 2
e o Wzy ' o Wzb

Class2 @ % © Class2 ©® ®e®
Original Softmax Additive Margin Softmax
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J LA AM-Softmax Fafjl

O AM-Softmax: Additive Margin Softmax

O £HB7#x logit 5| NILFE m

——————————

i N
C S —
-Softmax — — o 0 —mm========= _ -
AM-Softmax N . o g»,s{m**(eyi )—m) I Z | E{S(COS(Q;;{_i ))
i—1 : IFYi _

O BRYBRERELLTIEBTR logit, IRKRREUSEXRET
Hir logit, MNMREEF XD BiRSFIdFER RS,

f)
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[0 5 AM-Softmax FRZEEAZL

s(cos(9 i)—m) 3(C05(9 i)
v + ZJ’ FYi ’
s(cos(9 i)—m)

LAM-Softmax = IOg

z| =
B

=1

Og{l 1+ Z s(cos(Byi’@-)—cos(ej’i)—m)}

J#Yi

[
2|~
2 lle

—_-—e— e e e e e e e e e ===

- iz R e )

1=1 I#Yi

Z

O %Y s=1. m=0H, AM-Softmax [E}ERL Softmax

O m (YXZESEE TIRAEEHIEFIN, MAASEXRBR
logit #1 IEE#R logit Z[AHYHR




] 5%I%

O BEEA: BirF logit 55

i

(cos(ﬂy. i)—m)

e(cos(0y, ) —m) Z e (cos(6;.;)) ~ 1 IBX m SRHEEES
J#Yq

P
log{l1+e™> .. o™ (esOy, )0 Y e e —(cos(8y, i)~

cos(6; )

] [7

/1

WEREA: B4R logit 2555

o (cos(By, i)—m) n
RC Ry — - — <1 PN m EMEHFF T
yi i) Tm) Zg Lo es(cos(05 ;)

log{1+e"> ., o (cos(By, )~

[ -
cos(ﬂj;i)}} ~ Ltn_# 10g Zj;éy.i e-(Cos(%i i)—cos(8; 7))

X

O e AL E

{ILLIT

K7

/1

/1

'ZIS I {¥{:t /

YE = EEIEX G
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J £ AM-Softmax S|I\EIEAJBR ©)

111111

O tERISEABRIIZ: (Max-margin training)

L marein = max(0,d, — d,, +m)

0 AM-Softmax RS T max {E

O 2uH7F53E: 72 AM-Softmax

5|\ max #{E, {Z1E

BZIEIFRY AM-Softmax (Real AM-Softmax)

N
1
LRAM-Softmax = ﬁ Z 10g{1+ Z
1=1 JF#Yi

0 Real AM-Softmax &;[fjiEa
I, mZeEEEIEER logi

max{0,—s(cos(6,,. ;)—cos(6; ;)—m)} }

N

Cl
U

R

ts

/1

YEIEB TR logits



| EilsciS

O /£ VoxCeleb1 #0 SITW _ERY EER(%)

Objective Hyperparameters VoxCelebl VoxCelebl-H VoxCelebl-E  SITW.Dev.Core SITW.Eval.Core
AM-Softmax m = 0.20, s =30 1.739 2.895 1.724 2.811 3.362
Real AM-Softmax m=0.20,s =30 1.872 3.068 1.883 3.466 3.718
m = 0.25,s =30 1.819 2914 1.781 3.350 3.554
m = 0.30,s =30 1.755 2.812 1.696 3.003 3.417
m = 0.35,s =30 1.808 2.888 1.747 2.849 3.335
® Real AM-Softmax —E4L-F- AM-Softmax
iR
O ;EREMz
Objective Hyperparameters VoxCelebl-H VoxCelebl-E  SITW.Eval.Core
AM-Softmax s=1, m=0.00 " 17.955 10.916 11.400 :
s=1, m=0.20 18197 - 11.053 11.372 )
s =30, m=0.20 2.895 1.724 3.362
Real AM-Softmax s=1, m=0.00 1'18.650 11.908 12.657 !
s=1, m=0.30 (13386 7539 8584
s =30, m=0.30 2.812 1.696 3.417

® m X AM-Softmax F3%; mXJ Real AM-Softmax ZXEE
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| ERGFENR
0 ¥F S

1 %=

1 5% pR B HEE VoxCelebl-H VoxCelebl-E  SITW.Eval.Core
AM-Softmax s=30,m=0.20 39.794 38.970 36.082
Real AM-Softmax s=30,m=0.25 39.899 37.814 35.052
s=30,m=0.30 39.175 36.861 36.082
s=30,m=0.35 39.749 36.821 32.990
Bzt
ply5s
512K bR L B2 CN-Celeb.Eval
AM-Softmax m=0.10,s =30 11.450
Real AM-Softmax m=10.10,s=30 11.618
m=0.15,s=30 11.323
m=0.20, s =30 11.049
m=0.25,s =30 11.422

® 1HEL AM-Softmax, Real AM-Softmax 1EZiz2. #Wiz= LFRMzsH
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O EXmREEN
o HIWNEMITRTHZAR. MIHRIARA, £ 7 EA AM-Softmax 75
EEERAAFRNRE, RH THEIEA5REI AM-Softmax,
o SLIRIRIZG ZAEZ RIS EERFIIEREN.
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hEFRE EERY 2020F F504E  F9HH: 1281-1302 ¢ CPIEREY Jek bk

SCIENTIA SINICA Informationis *~ SCIENCE CHINA PRESS

24 (chERSE) 817 70 BEST - Ek () oo
B

BEE=RALERE

KB, RF, HA

EERE NT AR 7tl, b5 100084
* JB{E{F#. E-mail: deszb@tsinghua.edu.cn

70" Anniversary of
'SCIENCE CHINA Series & SCIENCE BULLETIN

BRIESE SN IEge, IXFEA 5 2, Bk A . R AR MALA = S i R 5 £ T
. HLESEINRE RS 3 DR VISR, BTSS0S HdE AR, Pk B Ho — 2
ATERMEH MRS, KM HL T, PP AR (% s HOik) BBy B 2L, SR 2% 1 T fiaf 52, )
FEERIA (under-fitting) WUz, AR S50 T2 2%, W HILEE (overfitting) BLR. BAED
HAPIEMAL AT B, — AR u] AR 105 ) ARy, (E2 SR HcHfe B s 22, ML SR & S B
RESTH™ BT R, BLAh | IRIE A TR < RAH” Tiiﬁz%iﬁﬁi?%&%%ﬂ%ﬁfﬁ‘éﬁ%ﬁﬁ%—/l\ﬁ, LA R
HIE], WIEIR S R R B E B /Al B (BX), R A B ELA T8 U, SOk [33] 4

RARATE, AEERESEX LS. S RER, RFABERRLATHOMNELIALHCE (& N
KH), BAS W TR G EEAEATTRMAALE NS BER T HoTHEPB#Y oS

AL B 57k RERAL V. [TERTY BRIGALEA. AZIAXNER, FEFEAMERXE S
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| ARIIE—: REaIRd

O itEVA T PEIRE e L
o EZAIY T BB REEFIRAVA B,
o EUEMZEEE (saliency maps) SKEH—IEE H PRIMPLE X ERItEE
FIRERE] T REMEER.
o ATLIBZIRR—IEERNESE, MmaLUEA et TEAUSER.

Convelutional Layer 1

Convolutional Layer 2 Convolutional Layer 3

Dense Layer 1

| § Output Layer

4
< M- |
E ] 0113446744
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] ARRRIIris

O A AR FRVRERTAY
o TETFE(E, ESET "I AY ‘B, SBMIESREEMNE
ERTHILESR VAN, HXHRTIE L.
o (VEMHRIIFABESREN, FRHERFTMIENTRIEA
RIS EETE, EEMIILTFATERINETRER LS AR,

RRBR: §SINRIEARBES, SH—Mrls
RIRE AL TR
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| =WRBEGEERIRESE

O XEGEE (CAM)
weights gc

Wi W2 Ws Wa —1

X —

sc = ReLU(Z we - A,)

AL Ay A3 A T_I k
17278 “feature maps class activation map

0 Grad-CAM 0 Score-CAM O Layer-CAM
1). BinsSalRiut=e 1). BREBIREGEE 1). BFREBIERHER
= fo(x;0) Ak = fo(x:0) Y= fe(x:6)
2). 58 k&%&iﬁ&i 2). Bk EGEEINE 2). BN RGEENE
= — 2 Z % = x o {Norm(Upsampling(4“))} w0 = relu( 2y

k ) ij k
04}; wi = f (&) 0A;;



] FEHAGREIRIEARIERE

[0 ResNet34SE

R E=S B e
LTTPAN - 80x200x1
Conv2D 3x3x32, Stride 1 80x200x32
[3 %3 x32]
ResNetBlock1 3% 3x32(%3, Stride 1 80x200x32
| SE Layer |
[3x3 %64
ResNetBlock2 3% 3% 64 (x4, Stride 2 40x100x64
| SE Layer |
[3 %3 x 128]
ResNetBlock3 |3 %3 % 128 |x6, Stride 2 20x50x128
| SE Layer |
[3 % 3 %256
ResNetBlockd |3 %3 %256 |%3. Stride 2 10x25%256
| SE Layer |
Pooling TSPpl74l 20%256
Flatten - 5120
Dense - 256
Dense AM-Softmax['**] 5994




EMRIEARIEEGEE]

O EERMAREE R D

124

Example 1
. T . 80
60 li ¥ . Ty L 7 ‘s |b’HI§ . 60
LR SRS T {34
40 g é - ¥ - A 4_& IR 3 3 40|
2of & S8 &% SRR T T2 3 MRS 20
0

50 100 150 200 250
(b) Grad-CAM++ generated saliency map

50 100 150 200 250 300
(c) Score-CAM generated saliency map

i

100 150 200 250 300
(d) Layer-CAM generated saliency map

Example 2
= “I”f ; X "
s A 3 o
-( 3 "." ;E 2 “\
= i i o T
? o 3 b 3 {' - N
- — - > ‘- - |
A el -
—— 200" 150 200 250 300

(a) Mel-spectrogram

= 3

50 100 150 200 250
(b) Grad-CAM++ generated saliency map

-

50 100 150 200 250 300
(c) Score-CAM generated saliency map

'J..A:

ik .LL e o L
50 100 150 200 250 300

(d) Layer-CAM generated saliency map
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| SMRIEARKEEE
O ARBHRRIEA, BEFMIREA

Bl

il B Jans adaE e

(a) Mel- spectrogram

AT ‘3! “‘"ftﬂ's'l"ml‘f 5 | S

1000 1400

(b) Grad- CAM++ generated sallency map

ﬂmmr_a_nmm

1200 1400

(c) Score-CAM generated saliency map

™'
=y

(d) Layer-CAM generated saliency map 1

e 5N EE, Layer-CAM R&x{E, AJLUEHBEMN BimxiE ARNES
RE, FERI\FE=EE T IFERRE AREE R ER
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} HIERFNIRA LIS

1 B-A-B izt

Deletion Curve

16
= Grad-CAM++ AUC: 0.015
-~ Score-CAM AUC: 0.029
19 = Layer-CAM AUC: 0.007

Top-1 Acc (%)
(03]

0 20 40 60 80 100
Deletion proportion (%)

® XJtt AUC, Layer-CAM RER&RIE,

Insertion Curve

30
20
10
— Grad-CAM++ AUC: 0.113
= Score-CAM AUC: 0.101
0 —— Layer-CAM AUC: 0.168

0 20 40 60 80 100
Insertion proportion (%)
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] BtRRiEAEMSIRE]

=iy L= e — 4N E/J 1A_|:|:|:|
O F—2, EBimREAREINVE
F£_, NFEAELMEINESREHFITEImRIEAIR]
Sh—zv, =Y RAVA[=] NS T= xlﬁ'fj' N1 2%l
Cases A-B A-B-A B-A-B A-B-C
Original 49.15% 83.55% 15.35% 30.30%
Settings G-CAM S-CAM L-CAM G-CAM S-CAM L-CAM G-CAM S-CAM L-CAM G-CAM S-CAM L-CAM
S1 43.00% 34.00% 6.75% 75.55% 62.50% 8.90% 15.15% 12.10% 4.15% 22.40% 17.45% 3.90%
S2 46.60% 46.60% 61.85% 79.90% 79.25% 85.00% 15.70% 16.00% 35.20% 26.85% 26.85%  45.15%
S3 48.45%  48.60%  49.40% 82.65% 82.35% 80.15% 15.75% 16.00%  20.20% 29.20% 29.55% 31.05%
S4 4920%  48.25%  53.20% 82.10% 82.65% 82.90% 17.20% 16.15% 24.05% 30.10% 29.20%  34.65%
S4+83 48.65%  48.15% 51.15% 82.50% 82.25% 82.60% 16.50% 16.15%  21.90% 29.40% 2930%  33.55%
S4+S3+82 48.55%  48.40%  59.85% 82.20% 82.00% 87.30% 16.10% 16.20%  28.65% 29.65% 29.15%  42.75%

S4+S3+82+81  47.70%  47.50% 71.55%  81.50%  80.65% 92.20% 16.10% 16.10% 44.60% 27.95% 27.45% 58.90%

® Layer-CAM B8 THRERIMBETEFT, 3<BH Layer-CAM BILURGIEE
IR AX SR, mEERFF CAM NAEE,

® Layer-CAM R&EXEARGHENEZEE T LIA—SRERAIMERE.
X—IREFERGHRA—E, MmEMRF CAM gEIXiEE,

® 5z, Layer-CAM 2=% CAM FZHE—a] =Rt TE.
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O {&ERTHL
o EIEMNEEDTT, xE S Layer-CAM 22— IRt TE,
o] FASRIERE., MBRRERIEAGREER,
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I :s 'I.EBBI:F:IJ]“
O E/&EFEN vs. FPRE

® ELEIEN VoxSRC 2021 5—43

VoxCeleb1-O VoxCelebl-E VoxCelebl-H VoxSRC20-dev VoxSRC21-val
System Index

EER(%) DCFoo1 EER(%) DCFoo1 EER(%) DCFoo1 EER(%) DCFoos EER(%) DCFygs
S1 0.5249  0.0498 0.7130  0.0627 1.1240  0.0923 1.8330  0.0867 1.6020  0.0906
S2 0.5037 0.0356 0.6435 0.0514 09737 0.0783 1.5760  0.0753 1.3350  0.0685
S3 0.4613 0.0232  0.6342 0.0477 0.9932  0.0763 1.4770  0.0726 1.4550  0.0813
S4 0.5673 0.0309  0.6759  0.0550 1.0360  0.0830 1.5860  0.0797 1.4620  0.0776
S5 0.4401 0.0253 0.6518  0.0494 09914  0.0738 1.4960  0.0691 1.3610  0.0628
S6 0.4825 0.0374  0.6707  0.0508 1.0270  0.0783 1.5160  0.0725 1.4050  0.0730
S7 0.4825 0.0283 0.6511 0.0484  0.9965 0.0738 1.4910  0.0699 1.4180  0.0660
S8 0.5090 0.0340 0.6587 0.0489 0.9954  0.0707 1.4940  0.0699 1.4180  0.0698
S9 0.5673 0.0461 0.6961 0.0584 1.0910  0.0856 1.7040  0.0845 1.6420  0.0942

Fusion

S1~S9 0.4189  0.0217 0.5826 0.0414 0.8868 0.0630 1.3400 0.0624 1.2710  0.0590

EHEENSHEPBEZEREGEEERE
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] ARAREE

O HiEEZM4
o HARIL: MaEEIRARTF A LHALaIRE,
® MERAGER: gt 7 EHMEIESIEERENILE TSN EFT
- g0, HI-MIA, NIST SRE. VoxCeleb #1 CN-Celeb,

O Win=
o WiRFIRAT RN ERIE A RBIRAANRE,
o MBMWAFIFRIFY, NFAIGLME R DIFRANNERE,
o EARHFHIKEA.



J EENRFIR vs. ZERUiRTIER

O EENRSIE
o 2RNEY, FAMHHRSTFEIFURE
o FEABMEENL, LEEIANL

O SERnFIER

® EF BinlilEzZ FE A MLREL
® NN EEPkEE

E)&i%‘;}ﬂ” (a) «® © : '....': o -..' e o, ° : * ** *
= R — =27 [A{FE
it RZE
[}
Sl A o e
—oo L+oo
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| EXANME

O NhEcE
o SE—HEM/MiES, WEEENXA— M UNFIRNFE, BT
BiRERgEERerTl.
o R VFNEREARINNEE, Wity IZFRHE 7 ArERINIHA,
o FRNINEERMRERR, RIRT BirRFEEARERERN FRIMEERE,

O B E-MeenhE
o WEFEIIRREREME:, EaELEITNEIFRANSSEEN.
o BT ANRE- M HEREM, Eh, x MRS T BiRUREEAIR T
g, vy BRI T NG T L2,
o EHEMIE (v, y) MF—MEEHURES , Hp
IF4R,

EBR LR IERE

A
>N
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] BCE-1EEEDTh

L

O sEEFETlnER, EomEEEXREHEE

o MNTENBIRES, RIEEAIRSEXTWNEHGIHTHT, RaNEFF
FIR PG AN E.

® T BEIRNIAFIER (x H), NERIGZEIMEFE BRSNS, X3
FIEINMAFIER (y 3H), AT EZEAERES SRR,

o TFX, A NXERYNAECEL A EXmAINiEC &M,

100

(%)

80

60

40/

ntage of the highest nontarget scores

20/

N

0

Perce

20 40 60
Percentage of the lowest target scores (%)

100
Iso

60

EER(%)

40

I20
0

71



RS IE

60

EER(%)

40

Percentage of the highest nontarget scores (%)

% 20 40 60 80 100

Percentage of the lowest target scores (%)

0

o ANERAIEMREXEIREE ¥ E/ENINSIZRPEEXERYEENIIEA.
o MAENNEE (IEMSE) 1IN TSEFRUHAEZL.

o FANNEETEEANERIMEERM, B 7TEETNSAPRGES
REEIERYRE.
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O =l{EMERE
o NEETNSHEPHFEF—BIIISRIHER, ST URSIRREDE.
o EUTWHRE, it TRE-HESTHE, BETEETNSIRY
HRRRIRE.
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| BESRE

O RKREZE
o FilF: Bt HEREEREN. BatNShREIEREFS, 8FER
T, —EGE, EEREFIREER, EX, FREAFNZHRIR
IEASIEE, REEFERIRIE. ENGEAMREMNY.

o EtE: ETHIRZH=EUE, BHIR CNSRC 2022 1IRiE AR,
RYRTRYBR D FIENESS, Blal, ZEms FRIRIEARS. KR
RERREARERS,

o HJi5: REEZHRNIMHIE, BRRAERENNEIG, RIRR
IHESEREEN, DEcE-MEEPARERNRIEN, B
HRIDTTRFESLMEE, ZREFAEEX,
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