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Abstract

The actual scientific problem of carrying out preprocessing of a voice signal in authentication systems is consid-
ered. In contrast to the well-known works in which pre-processing of signals is carried out using amplitude-frequency
information, it is proposed to carry out the specified processing using the phase space. The prerequisite for this is that
the phase signal changes linearly within the specified limits. Research has shown that this approach has been success-
ful. A technique for conducting preliminary processing of voice signals in the phase space has been developed.

[TutanHs 0OPOOKM TOJIOCOBUX CUTHAJIB B JaHWH yac HaOyBarOTh OCOOJIMBOI aKTyaJdbHOCTI. 3yMOBIICHO
11e, HacamIiepe i, icTOTHUM 3aCTOCYBAaHHSIM T'OJIOCOBHX JaHUX Y PI3HUX MPAKTUYHUX JT0JaTKaX.

He BunHsTKOM € 1 TONMOCOBA aBTeHTH(]iKALiA, KA BCE MIUPILE BXOAUTH Y MOBCAKICHHY MPAKTUKY JIFOIH-
HU. CTOCOBHO rojocoBOi aBTEHTU(IKaLlil JOCIIIXKEHHS POBOAATHCS 32 TAKMMU OCHOBHUMH HAIIPSIMKaMU:

- BIOCKOHAJICHHSI BIIOMHX 1 po3p0o0Ka HOBIX METOIB BHTYI€HHS MOBHHX O3HAK;

- (opmyBaHHS ajieKBaTHUX Ia0JIOHIB KOPHCTYBaya;

- PO3BUTOK MPOIIETYP MPUIAHSATTS PIICHHS HA OCHOBI TUX UM 1HIIMX O3HAK.

[Ipote edexTUBHICT MpOLEAYP aBTeHTH(IKAIlIT 3HAYHOIO MIpOI0 3aJIC)KUTh BiJl AKOCTI 0OPOOJIIOBaHUX
MarepianiB peectpauii. ¥ 6araTbox NpakTHUYHHUX J0AATKaX SKICTh MaTepiajiB peectpauii Mae OyTu kpamie. Y
TOM JKe 4ac Iie He CKacOBYE HEOOXiJHICTh (OPMYBaHHS PIllICHb 1 MIO0 HESKICHUX MarepiajiiB peecTparrii.
[oninmmTy SKicTh MaTepiajiB peecTpalii J03BOJSIOTH MPOLEAYPH MONEPEIHBOI OOPOOKH T'OJOCOBUX CHT-
HaliB. AHaJi3 niTeparypu B 00sacTi nonepeaHboi 00poOKH roJ0COBUX CUTHAIIIB MOKA3ye, 1110 BKazaHa 00po-
OKa IPOBOIUTHCS 32 TAKUMH HAIIPSIMKaMU:

- Tmigxig, SKuid Ha3uBaeThes "IIyMOB1 BopoTa" (noise gate), a came, iX KOHKPETHUH CIIEKTpajbHUH Pi3-
HOBHJI, IO BUKOPUCTOBYETHCS MICIHIS IMBUIKOTO MepeTBOpeHHst Dyp'e, TaKOK BIKOHHI MEXaHi3MH 3TIaJIKYy-
BaHHS CUTHAITy Ta BUJIAJICHHS HOT0 HEBEIIMKUX apTe(aKTiB;

- pillieHHs], 3aCHOBaHI Ha PEeKypeHTHHX HEHpOHHUX Mepexax 3 Long short-term memory (LSTM) 6Gio-
KaMH Ta Ha 3rOPTKOBUX HEHPOHHUX MEPEkKax;

- BIIOMUH METOJI CIIEKTpabHOTO BiHIMaHHS (spectral subtraction);

- METO/IM IITYMOTIPUYIIIEHHS Ha OCHOBI BiHEPIBCHKOTO OIIHIOBAHHS,

- HelpoMepexeBe IIyMONPHUIYIICHHS Ta MOJIMIIEHHS MOBHOTO CUTHAJIy Ha OCHOBI 3TOPTKOBUX HEM-
ponHux mepexxk Conv-TasNet.

CHiJIbHUM BCIM IUX MiAXOMIB € Te, 0 00pO0Ka MTPOBOTUTHCS Y IPOCTOPI aMILIITYAHO-9YaCTOTHHUX Xapa-
KTEPHCTUK TOJIOCOBOTO CHUTHAITY. 3ayBa)KHMMO, 10 (hOPMYBaHHS MIa0JIOHIB KOPUCTYyBada CHCTEMHU aBTEHTH-
¢ikarii Ta IPUHHATTS PillIeHb TAKOX 3A1HCHIOETHCS B IIOMY IPOCTOPI.

OcTtaHHIM yacoM 3'SIBIUTHCS psizt poOIT, sIKi 10OAaTKOBO BUKOPUCTOBYIOTH (pa3oBi nani ((hazoBuii mpocTip)
rOJIOCOBOTO CHrHany, Hanpukian [1-5]. Came takuii migxiq OyB BUKOPUCTaHUN Y TaHiil poOOTi, sSKHii, siK Oy-
Jie TIOKa3aHO HIIKYE, J03BOJISIE PO3IIUPUTH MOXIIMBOCTI BUPIIIICHHS 3aB/JIaHb MTONEPEIHBOI 00POOKH T0JI0C0-
BOTO CHTHAJTy. 3ayBa’KUMO, 10 (ha30BH MPOCTip TOJIOCOBOrO CUTHATY 0€3M0CePeaHbO MOB'I3aHUMN 3 TTOHST-
TSM aHANITUYHOT'O CUTHAIY, KUK e(EeKTHBHO 1 MPOAYKTHBHA BUKOPUCTOBYETHCS B PaioyIoKaii Ta pagios-
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Be3neka indopmanii y 6e3npoBoA0BUX TEXHOJIOTIAX

B'SI3KY.

[Io crocyeTbest 00IaCTi TOJOCOBUX CUTHANIB chopMyBard (a3oBi JaHi MOXKHA MTPOTPAMHO 32 JOMIOMO-
roto neperBopenHs ['inp0Oepra.

Sk mokazany pe3yNbTaTd JIOCHiHKeHb (ha30Bi JIaHi TOJIOCOBOTO CUTHAITY MArOTh (DOpMY MTUIIKOTIOiOH O-
T'O CUTHaJy, aMIUTITy/Ia SIKOTO 3MIHIOEThCS 3a JiHIHHUM 3aKkoHOM Bijg 0 g0 360 rpamycis, a TpUBAIICTh HEBi-
qoMa. TyT CyTTE€BUM € Te, IO aMILTITYJa 3MIHIOEThCS 32 JIHIHUM 3aKOHOM. 3a HasSBHOCTI HETOYHOCTEH B
peectpailii a00 30BHIIIHBOrO HIyMYy OYIYTh 3'SBJISATHCS BUIAJKOBI [IOMUJIKH, SKi IPU3BOJUTUMYTD J0 BiIX -
JICHHsI 3MiH aMIUTITYy 1 ()a30BOro CUTHaJy BiJl JiHiiHOTO 3aKkoHy. Lleil (hakT MOkKHa BHKOPHCTOBYBATH MPH
MIPOBENICHHI MOTIEPEIHBOT OOPOOKH TOJIOCOBOTO CHTHAITY (JTOCTIJIXKYBaHa TilmoTe3a).

JUnst mepeBipky 3a3HaueHOl rinoTes3u npoBoauiacs 1udpoBa oOpoOka roJ0COBOr0 CUTHALYy 4aCTOTOO
nuckperusanii 64 kl'u. Y mpomneci qociimpkeHs chopMyIbOBaHi OCHOBHI MOJIOXKEHHSI METOIMKU TP OBEACHHS
norepeIHbOT 0OPOOKH IOJI0COBOTO CUTHAITY, SIKa BKITIOYAE:

- (popmyBaHHS (a30BUX AAHUX;

- BUJIUICHHS ITAJIKOMOAI0HUX (ha30BUX CUTHAJIIB;

- MPOBEJICHHS JIHIHHOT ampoKCUMAIlii THIIKOMOAIOHOTO (Pa30BOr0 CHTHAITY Ta KBaJ[PaTUYHOI alpOKCH-
Marlii MoItyJisi BeKTOpy (OrMHAIOu0i) aHaJiTUYHOTO CUTHAIY;

- YTOYHEHHsI MaTepiaiiB peecTpallii Ta ysaBHOI CKJIAJ0BOI aHATITUYHOTO CHTHAJY 3 ypaxyBaHHSM pe-
3yJIbTaTIB PO3PaxyHKIB;

- TIepeBipKa MPaBUJIBHOCTI YTOYHEHHS OJICPKAHUX PE3YNbTAaTiB PO3PaXyHKY 3a JIOMIOMOTO TPAEKTOPIl
KiHI[Sl BEKTOPY QHAJITHYHOTO CHTHAIY.

Taxum uMHOM, HayKOBa HOBH3HA OTPHUMAaHHX PE3YNIbTATIB MOJISrae B TOMY, 1[0 BIEpIIe PO3poOJICHO Me-
TOJMKY Ta MPOBEJCHO EKCIIEPHMEHTAIIBHI TOCIIIKEHHS IIPOBEICHHS TIONePEAHBOI 00POOKH TOJIOCOBOTO CH-
THaJTy KOPUCTYBa4ya 3 BAKOPUCTAHHSM IPOCTOPY (Ha30BHX JaHUX, @ TAKOK MPOCTOPY 3MiHU MOAYJIS (OT'HHA-
10401) Ta TPAEKTOPIl BEKTOPY aHATITHYHOTO CUTHAIY.

Kpim nporo, po3pobiieHi HOBI MeToau anpokcumarii (a3oBUX AaHUX i OTMHAILHOI aHATITUYHOIO CHT-
HaJTy Ha MepiojIi MIIKOONIOHOTO 3MiHU (ha3H.

AitepaTtypa

1. Pastushenko, M., Faizulaieva, O. (2016), "Employment of phase characteristics of user voice signal
in authentication systems,” Third International Scientific-Practical Conference Problems of Infocommunica-
tions Science and Technology (PIC S&T), Kharkiv, pp. 205-206.
DOI: 10.1109/INFOCOMMST.2016.7905382

2. Iacmywenxo, H.C., Iledpo, B.I"., ®@aiizynaesa, O.H. (2018), UccnenoBanre nHGOPMATUBHOCTH (a-
30BBIX JaHHBIX TOJOCOBOTO CHrHAsIa IMOJB30BATENS CUCTEMBI ayTeHTH(UKaImK. [DaeKTpoHHbli pecype] //
IIpoGiiemu TenekomyHikartii. Ne 1(22), pp. 67-74. DOI: https://doi.org/10.30837/pt.2018.1.05

3. Pastushenko, M., Pastushenko, V., Pastushenko, O. (2019), "Specifics of Receiving and Processing
Phase Information in Voice Authentication Systems", International Scientific-Practical Conference Problems
of Infocommunications. Science and Technology (PIC S&T), Kyiv, Ukraine, 2019, pp. 621-624.
DOI: 10.1109/PICST47496.2019.9061260

4. Pastushenko, M., Krasnozheniuk, Ya., Lemeshko, O. (2020), Analysis of voice signal phase data in-
formativity of authentication system // Zaporizhzhia, Ukraine, April 27-May 1, 2020. Proceedings of The
Third International Workshop on Computer Modeling and Intelligent Systems (CMIS-2020). PP 1040-
1053.URI: http://openarchive.nure.ua/handle/document/11843

5. Pastushenko, M., Krasnozheniuk, Ya., Zaika, M. (2020), "Investigation of Informativeness and Sta-
bility of Mel-Frequency Cepstral Coefficients Estimates based on Voice Signal Phase Data of Authentication
System User," International Conference "Problems of Infocommunications. Science and Technology"
(PIC S&T'2020), pp. 1-5. DOI: 10.1109/PICST51311.2020.9468083

Xapkie, YkpaiHa ~)7 ~ EMC-2022

24 - 25 aucmonada 2022 p.


https://doi.org/10.1109/INFOCOMMST.2016.7905382
https://doi.org/10.30837/pt.2018.1.05
https://doi.org/10.1109/PICST47496.2019.9061260
http://ceur-ws.org/Vol-2608/paper78.pdf
http://ceur-ws.org/Vol-2608/paper78.pdf
http://openarchive.nure.ua/handle/document/11843
https://doi.org/10.1109/PICST51311.2020.9468083

