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A detection method using relative phase information for spoofed speech based on
speech synthesis, speaker adaptation and edited speech
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A serious problem for speaker verification is spoofed speech, which is
classified into (1) mimic speech (impersonation), (2) speech synthesis using target speaker®s
speech, (3) voice conversion to target speaker®s speech, and (4) record-replay speech of target
speaker®s speech.

In this study, we improved relative phase information for spoofed speech detection, which was
invented by the proposer. The improvement points are the extension of frequency range to higher
frequency to extract relative phase and optimal nonlinear scale of frequency axis. We obtained the
best feature parameter, that is, improved relative phase, as single feature in the world.
Furthermore, we obtained the higher detection rate by combining this relative phase feature and
conventional feature parameters.

spoofed speech
challenge



spoofed speech

Spoofed Challenge 2015
Spoofed Challenge 2017

IEEE
Journal of Selected Topics in Signal Processing
Eurasip Journal on Audio, Speech and
Music Processing

1 [Wang, 2017]



S10

MFCC
MGDCC RPS
RP, PRSRP, MRP [%]
s1, s2, s5-s9: s3,54: s10:
Fratures Kmown altacks Unknown attacks
sl 22 al w4 =5 A, sy 57 K w9 sl Ave,
MECC 0S4 5621 0023 Oudl 2650 1678 3212 0475 N7 0705 QAT 119
MGINCC 0X7 1157 0002 0000 160 D616 1230 0252 0236 0069 15513 3480
RPS inesultin [1T] 06 006 0022 036 G044 DI2T 0515 0008 008 001l 43468 BRI
Cosine phase (resultin [31]) —_ i — i - - e i . — - .
BP [E1 %] 58 0E o 456 0,135 508 0.147 1361 G 40338 Bid
PPSREP [ 26] LN L02s L L L] 00ks o 0285 0,005 1.17% 1, DM s TE39
MR O3 0086 000 0004 00TS 000 0274 0061 0453 00332 TI5T 5918
2 [Liu, 2019] IMFCC  MFCC
CQcCC
MelRP
4000Hz 5000Hz
(ARP) (AFCC)

RP, MelRP, AFCC, ARP
Development:
Evaluation:

[%]

Feature Development  Evaluation

CQCC 10.35 28.48
MFCC 13.74 34.39
IMFCC 483 28.59
MGDCC 25.92 38.10
RP 19.86 25.68
MelRP 10.36 16.03
AFCC 4.01 27.80

ARP 2.11 12.65
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Feature Development  Evaluation
CQCC+MFCC 10.75 29.33
CQCC+AFCC 3.57 28.02
CQCC+RP 0.06 20.08
CQCC+MelRP 5.02 13.88
CQCC+ARP 2.26 12.58
AFCC+ARP 2.23 11.95
ARP+AFCC+CQCC 2.20 11.43
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