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Construction and Analysis of Cross-Modal General Feature Space
Driven by Prior Information
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(School of Automation and Intelligent Sensing, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract:  Facial recognition and voiceprint recognition are two core biometric technologies in the field of identity
verification, widely applied in various scenarios. However, research on the correlation between these two modal features re-
mains relatively limited. This study aims to explore the commonality between voice and facial features. Unlike the existing
studies that directly look for solutions from the way of realising feature correspondences, this study starts from the identity
feature characteristics and actively obtains the universal feature space from the accurate representation of identity informa-
tion. The distance relationship between identity features in facial recognition tasks is introduced as prior information, ensur-
ing that identity-related relationships are preserved while using feature correspondence methods. During the voiceprint fea-
ture extraction process, the pre-trained parameters from speech recognition tasks are adjusted to enable the model to better
represent identity information. The experimental results demonstrate that the speech transformer model, when used as a
voiceprint signal extractor with the same feature correspondence method, achieves significant improvement on verification
task compared to the time-delay network. In addition, the method is able to achieve similar performance as the existing
methods on the validation task with lower data requirements and no additional training of classifiers. Future studies could
further incorporate prior knowledge of voiceprint features to enhance the performance of cross-modal feature matching.
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Transformers ) 1A% FIN 53 2 | 38 3o SRS 20 BREE AL 55 1)
HArba%s, ZEUiE ARSI O A — &N H . S AR
{55 FH RO Y Hubert 56 )87 SCGR 3 18 #5515 25 170 X 1
T RAT 55 BRIT T 8 72 3 53 I 46 S 5000 S 96 45 3 1
S, iE W] Hubert B85 58 BUX 264 55 . FEAAT: 55t 4
Hubert g i85 45 24548 B 40 32 7 30 5 Wav2vee 2.0 fH A,
BT R AR AE B — 4R, 2 SR AR T
JE e
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&R 72

JITAT A BT A Adam {1 L% , 7648 ] ECAPA-
TDNN VE hy 75 S i 25 Bf L >R AT 107° 1107 Z 8] 1)
B B2 2 R AT I 25 5 75 (6 Wac2vece 2.0 55 HuBert
SEIG R, R A TriSchelduer 27 21 SR EL TR ME , 27 > K 1149
URAE R E R 1077, Bifi Ji5 22025 14 i 22 8 KB 107, B &
R 107, FEdbad f b, 2% ) S n R e s =
A B e 943 08 5E M 15% 1% T 7%, K By 1k
UG LR b AT ACEE SR 2 x 107 AR k. I
R KN R 64.

6 KWHERSHMTE

T ARGk S HE A AL R S8 I M B VR AT AT 55
FERIE B VEFCAT: 55, T 3 P BB 25 1 0 i A4
B BOAH ) /N A REAIE 1) B, 3l 2o L A SRR AR ] 119 A1
ALLEE AN RIS (4 B8R ] (9 X6 070G 8 . ARRLEE 7T LA
LRI AR A T A, ANRR QPR B AR AL B FIAH
K R il 2 Xy VR AT LU AR AN RRAE 22 [R] 4 25 55
N, T E E AT 738 TR BRX -4~ i ]
FHOARLLRE HEA TR AN, 5 B BOE — DB, DR
AEZ [R] AR B /N T3 A UL, 30 Ay 3 8 2
TN . TEE AL BT , 2575 T8 S A Fl
SRR S . A, A8 SR — A R T BT
DA B FRAT TR B0 55 17 B 1 I
6.1 FfEFAIE

TEVPAS R R op DR 8 Bl S AN ] 0 4 kA7
5T . MRESCER L8 ] A e, I aatas A 43 0 XoF 8 I
7 (seen-heard ) Fl R FHIFEAS (unseen-unheard ) #E47 I3,
FEIX P 280 R ds S o AN mI 5. S T
AR R 1) Ja PR AT 55 (R S i), A 8 50 6 A A
A I 0] 33 6 Jag W AT BR A 00 1 434 I B RE A A
PLF Ja P b 5 AR — B0 51 (G) L B ES (N) FIAE i
(A), Ho bt B A E AR 2ok H 4B A B}, AF I 40 4 2
FH B A 1 43 28 g iy T R0 e ) A ot , o s B AR
AT V2945 B 1 . AR SO IR EAT 55 b 0 AN ] AR 28
REHEXS R R ROCR PEAT T VP4 . A BS BES R A B0 AT 55

5.2

B R E R RIS A T AN FEAS 56 UEAT 55 1Y
H A5 2 B 51 3 A FEAS R T R — A XS B
) Aok R A e 18 R R I S ol AN TR) 1 1
{23 R [R) A9 R IR A2 SR RV IR R 20 38, I A
SR ROC Hi £ R AL (AUC) AR . 24 BRI 4%
PFEZ  SEAT 55 MERE R, 2440 4 b ) B TR 2
B S LR AE 7R AS R AA_  IX 43 B . % b S i, T ik
5 1 P R R M R i R 3K 26 Ty YA AR AR R S5 44 T iE AT 5
55, DIRIEA X B . sk Ty ik i 55 1 A [R] 9 R EAE DG i
JEARL, PINs SR H6F b2 > AT HEAE XV , DIMNet 1 SS-
Net 38 3xf A [F] 4 55 F1AH [R) FREAE 2 B 458 754 1] 452 52 AR A1
XTI, ADSM B 38 323 TR VA 153285 43 IS e RG0S AR S I
FEXT Y
6.2 TEELRHHITiL
6.2.1 XFHEERES

TEAT H FRATE o — RGN IS8, RGP e
TERT SCHE Y 22 2 UROBRE X 55 SR Mg 14 25 . ARAR T
X L T HEAR A T I T iR e, B TE
R ARG A [ AR 1 0 A 1] B4 22 S5, DT 5 154 5 4R A
Be AMERRTE . QiR 2 Fros , S AS [RI4SRAIF DG fic 7 325 36 52 56
ZE RS RHEAT T X FL AT . SIS s | PRl ROfs
e A I AT I8 B, AN DA 858 R AT DE i
55 . RN, B AR A i SR 5 %) L 2 S HEBR AR 25 45
AENE 7E 22 21 S0 vh Il 35 B8 TR AR DT L A RICR , 0 H 2
TE“G"HL RN “GNA" 2, 1% 22 J2 U RAIE G e 55 Ik 1) R R
ok BRI E AR R S GV 4L T GNA”
ZH B 30 TR SE B0, AR AR T BBk A I L2 T TR R
T T 11.5% 1 8.8%. iX — & AL — AR T
JT 7 2 A R T EL O SR Z T A R oA
FEAE X AT 45 $ AL T BRI LA . A o S AT Y e
—FRIE R I A B AE Tz 1 S B i H R R
KHER . N3k 3 fiis , 5T K H Wav2vec 2.0 fE R4
TE G2 , I 22 )2 KRR D RC 7 1%, 45 2R b /R AR SC
TRAE AR F IR TRk AT R,
ARSI TC T M E RS 2 AE S IR RN 2R
R T RIS, b, AT 7 IR AR RCR L e, X

F2 WIEXWER

. unseen-unheard seen-heard
ik — G N A GNA — G N A GNA
PINs'® 78.5 61.1 772 74.9 58.8 87.0 74.2 85.9 86.6 74.0
DIMNet" 83.2 71.2 81.9 78.0 62.8 94.7 89.9 93.2 94.8 87.8
SSNet!'™ 78.8 62.4 53.1 73.5 51.4 91.2 82.5 89.9 90.7 81.8
ADSM!" 88.4 79.3 83.6 83.9 64.7 95.9 92.5 93.9 95.5 89.9
B RS 84.4 72.2 84.5 81.1 66.6 95.5 89.1 95.7 95.7 88.2

T R T B R AR R AR A1
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AR R ABIFER AT ATAEE AN BT BB AL . B
AT B P RE TSR B RRIEVE RO A, TS AT TR A = AAREAMARB R A, I
AT T R ab B BT , A 32O AR St

®3 AREEERRETERRILE PRt 22— Y23 (o), IR —YE kbR R P T T IRDEZ ],
—— Jitk SRS FHOCEMGAT WLIE] 4. SR 3R] FER SO PIRET
o Mg or | — ] G | N | A |GNA BRI TCHEA RO X AN R AR A SUREE . SR, 2203k
v x | 815 | 644 | 820 | 782 | 61.2 JAJE B RRAE YU AN TR A AR E] 75 SURMIE Y b 35 22 57
Wav2vec 2.0 X J 51.8 | 52.0 | 51.7 | 514 | 50.8 ji_‘jx'—“fljlj:%i—\‘ T*ﬁﬂﬁﬁz’gi%m Eg%*ﬁ?&#%?ﬁ[&@aﬁ
Y[ Y 844 | 722 | 845 8L 666 ik T IK AN SO E HE T
L] w.
o
= B . & LS
.. . l.o L - ®
Y ‘-“; ..' . ’ -'i
.-.r.."‘.:ol . %, |:> 2 ots e
i WERRiga R C
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e t &» L = } .
¢ 3 ‘ n * .. .l-.
El4 Wav2vec 2.0 100 A 5 B AE 40 A A8 bR 2 R
6.2.2 XZRMIAFMRIENZNG AU B AN BRPEAS B T — 8 T2 BE A 22, 1P el itk It

TEARTRIT T, VTR B g A Xt b sy, R ELE S BUR RV RCRHCR I 35 42 T X rBE R N
BRI S B 75 SO e R R A e e i, PURDCRCCR 52 21 22 IR 5 (9 RE A, RFAE 1Y 2 i
IERAFIER S TR . xR i gy ) PRI DR R A
Fly 22 5 L T B i B ) S AR B . 6t REULL, RAINHIR I AR & LB
A o PR n . WL TR AL A . B R AR OR AR, FRATT AT LU AT
6] {5, AR TR AR AL T — R R AE LR SR L 12K B A

N o~ PR SR SR R U BRI
SRS S FDRREIVBORA RXPRRRE. SRBC I gy e i 1 am s e S O3 B0 1

ATTHR S A SR M e ok O AR AR R R ML, 1 5 1 ASE B X AT R T th EL AT TS S DR AR ST A A o i
ANTFIZERN B B HERBE T . ANET S IR 2RI AE —E P 260 A% o ke i) I T Rl YR 7 1 R o 0 | T
FRJE PR R A T B A AXI BRIV, SEAARIAE AL RO T I 1 8 R AT R S B R B R T
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6.2.3 HHREMEERSH PR B P PERE B T . EAh, 36 3 H Wav2vec 2.0
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WA B 015 BAT: 55 b BA B NG T . R ERATHRAR
R T HE NI FEAE $2 OB A 48y #1L0E Transformer Y A1)
RETE  H 20 2R Ay R 5, R AR AT 5%
A N ORI N AR L X — A AT AR IH T
Transformer 3 275 KR 43 24T 55 L AT MUY 25, A Ut
ME LA 3E Ao 87 5 00 S SR N B 315 R RN AT 55 . oK
RAFTE R, A7 A 308 3 T — 2D 1) 52 0 R TR 53 B i
Yo — [l
%4 unseen-unheard WIEESH AR EFEHBIZRUN

[TV ik — | G N A | GNA
Contrastive 60.7 | 55.2 | 60.7 | 59.4 | 54.7
ECAPA-TDNN
Overall Align | 69.6 | 61.4 | 69.1 | 679 | 59.4
Contrastive 81.5 | 644 | 820 | 782 | 61.2
Wav2vec 2.0

Overall Align | 84.4 | 72.2 | 84.5 | 81.1 | 66.6
Contrastive 823 | 71.9 | 81.6 | 79.3 | 66.2

Hubert
Overall Align | 84.2 | 64.8 | 84.6 | 80.9 | 60.5

7 ik

AR X TR 1A RRAE B B B AR DU [ R, 4%
KT RIBEAEE 2= ) B e 10 MG & 24T
BT . TR SURMIE B AL B B S UM S5 R
Transformer 15 AU F% 28 P AR B O FRRAE DT BC 03 5 76\
I REAIE ST, DU FH g 6% 27 B {5 B RSB Sy 200
W2 256 K RARBE AT S MHFFERIDCR . 5T
ARSI AT 28 A LE , ASBIFSE R S AT 55 vh B RICR 1o 25 4
T, UE B AE B AR SRR DT BCAT 55 b, 8 3 U E 55 1
YR FREAFAE DL R . 382 ] AL T 6 IR A T, A ilE
I8 HH R R T NSRS 75 SURFIE S BURBT AL A A8CR |, B9 E
TIHRENEA R X AN F AR . X SRR T B
SRR F S VLT 55 ) E 2 . ARWFIE A
K BIBIFFE Ty I AL T8 (A0 A R AR R e 7 26, MY
TR T XA RE A BR AR, (oM R SRt T 5%
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