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Speech replay detection based on feature compression and residual network
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[ Abstract] In the current speech replay attack detection systems, most of the systems with good performance adopt a large amount
of features and network model data, so the training speed is slow and the equipment requirements are high. Therefore, a CQT
(Constant Q Transform ) transform time frame compression method is proposed in this paper to reduce feature size and network
model parameters, speed up training, and reduce equipment requirements. Firstly, the CQT spectrum of speech signal is compressed
in the dimension of time frame to obtain one—dimensional features, and the amount of feature data is reduced hundreds of times,
which is the main method to reduce the amount of data in this paper. Then, a one-dimensional small residual network model is
designed to further reduce the amount of data. Finally, the network model was trained and tested on the PA data set of
ASVspoof2019 Challenge. The experimental results showed that the feature extraction algorithm and network model presented in this
paper had significantly improved performance compared with the baseline system and other featured—model models in the challenge
competition, with t—=DCF of 0.1051 and EER of 3.74%, as well as fast training speed and low equipment requirements.
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Tab. 1 The comparison of data volume before and after audio

feature compression

TR JE4RHT CQT 45AE JE4i A CQT,

S SCAERN FROE ST RN
PA_D_0000001.npy 1007 KB 5 KB
PA_D_0019859.npy 852 KB 5 KB
PA_T_0039651.npy 578 KB 5 KB
PA_E_0137329.npy 615 KB 5 KB

ARJESA ) CQT FFIE A2 600 KB, 274
SRSAFHE CQT, AR, TEASCI SR E T, Ik
AEFFIE CQT, 1Y batchsize 7 32 , R R4 FHIE HBER N
AMLEL, THIR/INE batchsize 2352 MBI ZR850%, bR
AR HI SR AF NN AR A5

2 THEEERBE N E 7 E M R

Hornik 7 1989 4F g IER] T HU2E— M 55 L 18
ZATCIBRE | 22 )2 10 0 bl 2 ) 46 g BE LAAT: A
JER AT B e n Sk R B SR, S ERAIE X T
B 2% NG HERI I ZRXT SRk H bR U, 1
JZ H P2 0 285 25 2] 3 AR Z I ) SRR AR i AN 6%
AT LR R FE il 28 I 2% | LU 2 2] BT 55 2= AR AIE
{2 HHIZR W 45 | 2510 F 2 5 23 R AEBUR AN
R S IR AL IR | LIS | 5 22 I 28 s T A

MEAF R, N i BT A Y SR A 45 B A R
DR T SR A PR, PRI I 75 5 B I 2 K1) ol 22 1Y)
25 ) AR B ARNHIE . X T AR B B7E TR
=Y S AU et g oalll '€ S E NN E A |
ZRASRLYI S B | IR S 30 8 28 7 oK, PR IR 45 50
J2 055 2 P 48 A SRy Bl I 245 D 2R 2

X AR SCHR HY ) —4EAFAE CQT,, 2 I resnet50



511 Ui, SF . BETRPIE A4 MGk 22 19 46 1) T35 TR 57

PRI PETT T —4E AL PR B Y resnet50_1D, B
PRI 2 558 S ZH T L& 2,
& 2 resnet50 F0 resnet50_1D M 4% ¥ 3t LL
Tab. 2 The comparison of network structure between resnet50 and
resnet50_1D

layer_name resnet50 resnet50_1D

convl 7x7,64,stride 2 15,64 ,stride 2

3x3maxpool ,stride 2 3 maxpool_1D, stride 2

A1 x 1,64 47,16

conv2 §3><3,64 HX?} gll,lﬁax?)
gl x 1,256 57,64 H
Al x 1,128 47,32 )

conv3 53 X 3,IZSH x 4 511,325 x 4
1 x 1,512H §7,128H
A1 X 1,256 A7,64

conv4 53 X 3,256 H X 6 611,645 X 6
1x 1,1024H E7,256H
Al x 1,512 47,128

convy §3><3,5]2 EX3 g]l,]ZSr x 3

Co O

1 x 1,2048 57,512

average pool, fc average pool, fc,

softmax logsoftmax

89.66 MB 19.65 MB

Params_size

M2 AT LUE R A — 4R R B 2 8K
e 4 A &2 (B2 resnet50_1D fEEDHRF H—
A SR ) i 38 T BN resnet50 19 174, 275
P15 resnet5S0_1D S Hw HAA 19.65 MB, /N T
resnet50 1 89.66 MB, [ ULTEYIZhid FE b, 75 B3t
RS NINE = 6 O T SR ) 1791 | N
P TENAE A SR A BRI D0 T QL R 2 52

3 XRIRESER

3.1 KEEE
ARSI AE Windows10 x64 #:4E R 5 T 58 1%,
FLRAGTF & AR EE WLFE 3
*3 TRFRMIXFE

Tab. 3 The development and test environment of experiment
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