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Pedepar:

1. O6'ekTOM HOCHIIIKEHHS € TIpoliec ayTeHTU(iKallii Ta OLiHIOBaHHS (PYHKLIOHAJIBHOTO CTaHY JIIOAUHU IPU
BUKOHaHHI TpOdeCciiHNX 000B’3KiB 32 TOJIOCOBUM CUTHAJIOM. MeTOI0 AOCiI>KEHHS € MifBULIIeHHS JOCTOBIPHOCTI
Ta WBUIKOAII mpoueayp ayreHTudikalii Ta OLiHIOBaHHS (QYHKIiOHAIILHOTO CTaHy BOJisl B PEXXUMIi peasIbHOTO 4acy
IIJIIXOM PO3POOKM HOBUX MOJiesiel Ta METO/IiB aHaJli3y roJIOCOBOT0 CUTHaTy. MeTony HOCiIpKeHHS: 6a3yl0ThCs Ha
KOMIIJIEKCHOMY BMKOPHCTaHHI Teopii aHasi0rosoi Ta 1@ poBoi 06pOOKM CUTHAJIIB, MATEMAaTUYHOIO MOJIEJIIOBAHHS,
Teopii MPpUUAHATTS pilleHb, METPOJIOTIi Ta CTATUCTUYHOTO aHaJIi3y, KOMITIOTEPHOTO MOZeJII0BaHHS. [yl BU3HAYEHHS
OCHOBHMX XapaKTE€PUCTHUK IOJIOCOBOTO CUTHAJy Ta BUJIJIEHHS BOKQJIi30BaHUX [IiJITHOK BUKOPUCTOBYBABCS
CIIEKTPaJIbHUM Ta KENCTPasbHMI aHasli3. MaTremMaTM4He MOJIe/II0BaHHS BUKOPUCTOBYBAJIOChH 1711 GOPMYyBaHHS
JIOKaJli30BaHUX CTPYKTYP FOJIOCOBOTO CUTHAJY Y [IPOCTOPi XapaKTEPUCTUK «CTPYKTypa-4acTOTa» Ta (POPMYBaHHS
IEPCOHI(PIKOBAHOTO rOJI0OCOBOTO €TAJIOHY 0COOUCTOCTI. Teopist NpUItHATTS pilleHb BUKOPUCTOBYBAJaCh IIpU

po3pobui kpuTepito ayrenTudikauii Ta BU3HaYeHHS QYHKIiOHAIBHOIO CTaHy JoauHu. Teopis meTpoJiorii Ta



CTaTUCTUYHUI aHaJi3 BUKOPUCTOBYBAJIUCH [1J151 OLIIHKY JOCTOBIPHOCTI Ta €(PEKTUBHOCTI pO3POOJIEHUX MO elel.
Komm'ioTepHe MoJies1i0BaHHSI BUKOPUCTOBYBAJIOCH [IpY IIPOrPaMHill peasnisdalii po3po6aeHrnx MeTofiB 3acobamu
IaKeTy [IPUKJIaHUX MaTeMaTHYHUX rporpam Scilab 6.0.1. TeopeTruyHi pe3ysbTaTy: Blieplie 3aIIpPOIIOHOBAHO METO
ayreHTUdiKaLii Ta OLiHIOBaHHS (PYHKLIOHAJIBHOTO CTaHY JIOJAVHU B PEKUMI PEAJIbHOTO 4acy, SIKi MOJISIraloTh ¥
(opMyBaHHi JI0Ka/1i30BaHUX CTPYKTYP rOJIOCOBOTO CUTHaly KOHKPETHOI JIIOAMHU LIJIIXOM 6araTopa3oBOro
aKyCTUYHOTI'O 3aIl1CY r'0JIOCOBOTO CUTHAJIy Ta I0r0 06po6KY PO3PO6IEHNMY METOAMU 3 ITOAAJIbIIMM IIOPiBHSIHHIM
c(pOpPMOBAHUX JIOKAJII30BAaHUX CTPYKTYP 3 6a30BUMU O€3110CEPEAHBO Mifl YaC BUKOHAHHS NTpodeciiiHnX 060B'sI3KiB,
IO [03BOJIWJIO MiJBULIUTY NOCTOBIPHICTh IIpoLeAyp ayTeHTUdiKalii Ta OLiHIOBaHHS (PYHKLIOHATIBHOTO CTaHy
JIIOJMHY [TPU BUKOHAHHI IpodeciiHuX 000BS13KiB y pesKuMi peasbHOro 4acy y [OPiBHSHHI 3 iCHYI0OUMMEU METOaMU;
BIIEPILE 3AIIPONIOHOBAHO MTOJAHHS I0JI0OCOBUX CUTHAJIIB JIIOOVMHU Y BUIJIA JIOKAJi30BaHUX CTPYKTYP Y
KOMOIHOBaHOMY IIPOCTOPi XapaKTEPUCTUK «CTPYKTYypa-4acTOTa» sIK KOMOiHallii TOYOK JaHOTrO IIPOCTOPY, SKi
BiAIOBIIAIOTh TOMY YM iHIIOMY 3BYKY T'OJIOCY JIIOJVHU; YIOCKOHAJIEHO METOJ] CETMEHTALlil FOJIOCOBOTO CUTHAY 3a
IIOIIOMOTOI0 BU3HAYEHHS JIOKAJIBHUX MAaKCUMYMIiB CIIEKTPY CUTHAJIY, SIKUM BiPi3HSIETHCS TUM, 0 BPAXOBYE
BiIMiHHOCTI y CIIeKTpax BOKaJi30BaHUX JiISTHOK; YJOCKOHAJIEHO MeTO, (ppeliMyBaHHS BOKAJIi30BaHO]I OiISIHKY, SKUN
BiIPi3HSIETLCS TUM, WO KiHLIEBUI MOMEHT (PpEerMY YTOYHIOETbCS HA OCHOBI KEIICTPAJIbHOIO YTOUHEHHS 3
[IO/IA/IBIINM TIOMIYKOM TOYKU IIEPEeXOMy CUTHAJY i3 Bil€eMHOI B OAaTHY 006J1acThb. [IpakTH4HI pe3ysibTaTy MOJISTraloTh
y pO3pO006JI€HH] aIrOPUTMY BUIiJIEHHS! OCHOBHUX XapaKTE€PUCTHUK IOJIOCOBOTO CUTHANY, PO3PO6JIE€HHI CUCTEMU
ayreHTUdiKaLii Ta OLiHIOBaHHS (PYHKLIOHAJIBHOTO CTaHy BOJiS B PEXXMMI peasbHOrO 4acy 6e31ocepesHbo Mif, yac
BUKOHaHHS NpoQeCciiHUX 000BSI3KIB y BUIJISIZI TIO€IHAHHS allapaTHOI Ta MPOrpPaMHOi MifICUCTEM, PO3POOJIEHHI
IIporpamHe 3a6e3rnedyeHHs 1J1s1 IPUNHSTTS ayTeHTUQiKaliliHOro pillleHHs Ta OlliHIOBaHHS QYHKI[iOHAJILHOI'O CTaHY
Bogis. CTyNiHb BIIPOBAIKEHHS - Pe3yJbTaTU JUCePTalifiHOi po60TH BUITPOOYBAHO Y BUIJISLi IPOTPaMHO-
arnapaTHOro KOMIUIEKCY 1151 ayTeHTUPiKalii Ta oLiHIOBaHHS QyHKLiOHAIbHOTO cTany B KHIT XepcoHcbKa MichbKa
KiiHiuHa JikapHs im. O.C. JlygaHcbhKoro, miATBepaKye BUCOKY JOCTOBIpHICTh pO3PO0IEHUX METOIB Ta 3aC00iB
ayTeHTU}iKallii 0COOUCTOCTI 32 FOJIOCOBUM CUTHAJIOM; BIIPOBaIpKeHO Ha nianpuemctsi TOB «Arpo-TpaH3ut-
IHBeCT», 110 NO3BOJIMJIO MiJBULIUTY O€3MEKY eKCIlyaTallii TPaHCIIOPTHUX 3ac06iB Ha MigIIPUEMCTBI Ta IOKPALIUTU
YMOBH IIpalli BOJiiB; B HABYAJIbHOMY IIPOLIECI IPU BMKJIALAHHI BiAIIOBIIHUX JUCLUUILIIH X€PCOHCHKOTO

HalliOHaJIbHOTO TeXHIYHOrO yHiBepcurety. Cdepa (raaysb) BAKOPUCTAHHS - MEJUIMHA.

2. The object of the study is the process of authentication and assessment of a person's functional state when
performing professional duties by voice. The purpose of the study is to improve the reliability and speed of the
procedures of authentication and assessment of the functional state of the driver in real time by developing new
models and methods of analysis of voice signal. Research Methods: Based on the integrated use of analog and
digital signal processing theory, mathematical modeling, decision theory, metrology and statistical analysis,
computer simulation. Spectral and kepstral analysis were used to determine the main characteristics of the voice
signal and to isolate the vocalized areas. Mathematical modeling was used to form localized structures of voice
signal in the space of characteristics of "structure-frequency" and to form a personalized voice standard of
personality. Decision-making theory was used in the development of the criterion of authentication and
determination of the functional state of a person. Metrology theory and statistical analysis were used to evaluate
the reliability and effectiveness of the models developed. Computer simulation was used in the software
implementation of the methods developed by means of the SciLab 6.0.1 software package. Theoretical results: the
first method of authentication and evaluation of the functional state of the person in real time, which consists in
the formation of localized structures of a specific person's voice signal by repeated acoustic recording of the voice
signal and its processing by the developed methods, followed by a comparison of the formed localized professional
responsibilities, which has made it possible to improve the authentication and evaluation of functional procedures
the state of the person in the performance of professional duties in real time, in comparison with the existing
methods; for the first time, the presentation of human voice signals in the form of localized structures in the
combined space of characteristics "structure-frequency" as a combination of points of a given space that
correspond to a particular sound of human voice; the method of segmentation of the voice signal has been
improved by determining local maxima of the signal spectrum, which takes into account the differences in the



spectra of the vocalized regions; The method of framing the vocalized region is improved, characterized in that the
frame end point is refined based on the kepstral refinement, followed by the search for the point of transition from
the negative to the positive region. The practical results are the development of an algorithm for highlighting the
main characteristics of the voice signal, the development of a system of authentication and assessment of the
functional state of the driver in real time directly during the performance of professional duties in the form of a
combination of hardware and software subsystems, the development of software for making the authentication
function and evaluation driver status. Degree of implementation - the results of the dissertation were tested in the
form of software-hardware complex for authentication and assessment of functional status at KNP Kherson City
Clinical Hospital. OS Luchansky, confirms the high accuracy of the developed methods and means of
authentication of the person by voice signal; implemented at the company LLC "Agro-Transit-Invest", which made
it possible to improve the safety of operation of vehicles at the enterprise and to improve the working conditions
of drivers; in the educational process while teaching the relevant disciplines of the Kherson National Technical
University. Sphere (field) of use - medicine.
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