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DEVELOPMENT OF AUTOMATED SYSTEM OF AN ACCESS CONTROL BASED ON
ANALYSIS OF THE NASOLABIAL MUSCLES DYNAMICS OF THE HUMAN FACE
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The possibility of using an automated system of a contactless access control, based on an analysis of the nasolabial
muscles dynamics of the human face, is considered in this article. The developed contactless system analyzes the face
geometry in dynamics by formalizing the procedure lip reading in contrast to the physiological biometrics recognition.
Accumulating merits of biometric systems, the proposed system eliminates the possibility of false triggering of human
identification by complexation of the speech signal and the corresponding nasolabial muscles change of the face. The
main source of data input is polychromatic raster image, on which the process of mouth segmentation and the feature
points search are performed, the points are substantiating the change of nasolabial muscles corresponding to a certain
phoneme. As a result of the research work, a geometric model of the human face is constructed, based on a system
of coding facial movements, and which is implemented using the active contour method. The active contour method
allowed to identify a set of points from which is selected a subset, and are connected in such a way that they form
descriptors which characterized the dynamics of the muscles of the mouth. In work constructed the layout of software,
which automatically determines the descriptors of the mouth and their values.
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OnucaHa MHTETPUPOBAHHAs CPEja, OCHOBAaHHAs Ha OOBEKTHO-OPUEHTHPOBAHHOM MOIXOE M AITOPUTMHYECKOM
asbike Pascal. Cpeza npenHaszHadeHa JUisi MOJEIMPOBAHHS TEXHHYECKUX CUCTEM U MHKEHEPHBIX BBIYMCICHHUH B Mallll-
HOCTpoeHHH. OOBEKTHO-OPHEHTUPOBAHHBIH MOIX0]] TTO3BOJIAET AEKOMIIO3UPOBATh MPEIMETHYIO 00/IaCTh HA OOBEKTHBIE
KJIAcChl, CBOJIS PElIEHUE CIOXKHBIX 3a/1a4 K TPOCTBIM PAacu&THBIM aJTOPUTMAM OTAEIbHBIX OOBEKTHBIX KIaccoB. [l
HalUCaHusl PacYETHBIX aJrOPUTMOB HCIIONB3YeTCs alropuTMuueckuil s3bik Pascal. Mcnonb3oBanue si3bika Pascal mo-
3BOJISIET YHPOCTHTD 3a/jady CO3/1aHHs OOBEKTHBIX KIaccoB, T.K. Pascal siBsieTcst XOpOIIO CTPYKTYPHPOBAHHBIM SI3BIKOM,
OCHOBAaHHBIM Ha HEOOJIBIIOM KOJIMYECTBE MPOCTHIX MpaBuil. Pascal Takxke SBISIETCS XOPOIIO M3BECTHBIM alIrOpPUTMHUYE-
CKUM SI3BIKOM, 4TO COKpAIlaeT BpeMs Ha o0ydyeHue nepcoHana. PaspaboraHHas cpesia HalpapjieHa Ha OpPraHH3alHio aB-
TOMaTH3MPOBAHHOTO MPOEKTHPOBAHNS M KCIUTyaTallii aBUAIIMOHHBIX JIBUTaTelIel, SHEProyCTaHOBOK M APYTHX M3/IENHi
MAIIMHOCTPOEGHHS U YCIICHIHO HCIIONB3yeTCs B PsI/Ie MPOMBIIIIEHHBIX IPENPUATAH U BBICHINX Yy4eOHBIX 3aBeJICHUH.
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An integrated environment is described, based on object-oriented approach and Pascal algorithmic language. The
environment is designed for modeling of technical systems and engineering calculations. Object-oriented approach
allows decomposing problems into tasks, reducing overall complexity of modeling to coding of particular calculation
algorithms of individual object classes. For the coding, algorithmic language Pascal is used. Using Pascal further
simplifies the task, as Pascal is a well-structured language, based on a small number of simple rules. Also, Pascal is
a well-known algorithmic language, and using it reduces learning curve. This allows formalizing almost any design
and finishing situations, which an aircraft engines designer may encounter. The described environment is aimed to be
used in design and operation of aircraft engines, power plants, and other industrial products. It is successfully used in
a number of industries and high schools.
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PaccMmoTpeHa BO3MOKHOCTb NPHMEHEHUS METOZA PA3JIOKCHUS aBTOKOPPESALMOHHONM MaTpHULIBI CUTHAJIa Ha
COOCTBEHHBIC YHCIIAa B BUPTYAJIbHBIX N3MEPUTENIBHBIX MPUOOpax IJisi U3MEPEHHMS [TapaMeTPOB CUTHAJIOB B YCIOBHUSIX
JEUCTBUS IIyMOB M ITOMEX, KOTOPHIH OCHOBAaH HA aHAHM3e¢ COOCTBEHHBIX 3HAYEHHWH aBTOKOPPEISIIUOHHONW MaTPHIIBI
CHTHAJIA, IIPU 9TOM IPOUCXOAUT paszieNieHre HHPOPMAIMU Ha JIBa BEKTOPHBIX MOANPOCTPAHCTBA — CUTHAJIA U IIyMa
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BIIOCJICACTBHUU 06pa6aTI>IBaeTCH ToANPOCTPAaHCTBO CUT'HAJIA. HpI/IBe)IeHO KpaTKo€ OIMMMCAaHUE JaHHOI'O METOAa. l'[pez[no-
JKCHO CO3JaHNEC METOAUKHU HAa OCHOBEC MOJACINPOBAHUA METOAA, 0660H€‘IPIB8.IOHICI7[ H€O6XOHI/IMYIO TOYHOCTb U3MCPCHUS
IpH 3aJaHHBIX 3HAYCHUAX IMapaMETPOB PErUCTpaliui CUruajia. )IaH 0630p BJIMAHUA Pa3JIMIHBbIX (baKTOpOB Ha onpene-
JICHUE MapaMeTPOB rapMOHUYCCKOTO CUI'HAJIa B YCIIOBUAX IeUCTBUS ITYyMOB 1 IOMEX Ha OCHOBE JAHHOT'O METOAA. HpI/I-
BCIACHBI 3aBUCUMOCTHU pE3yJibTaTa MOACINPOBaHUA METOAA. O1eHECHBI MOrpeIIHOCTU UBMEPEHUA aMIUIMTYAbl U HaCTOTBI
CUurHaljia u CCbOpMyJII/IpOBaHBI HEKOTOPBIC PEKOMCHAAIUN ITO0 UX YMCHBIICHHUIO.

MEASUREMENTS PARAMETERS OF HARMONIOUS SIGNAL IN THE CONDITIONS
OF ACTION NOISE AND HINDRANCES BASIS ON THE METHOD
OF SIGNAL DECOMPOSITION ON THE OWN NUMBERS

Kozlov V.V.
FBSEI HPE «Penza State University», Penza, Russia (440026, Penza, street Krasnaia, 40) e-mail: iit@pnzgu.ru

It is considered a possibility of application of a method of decomposition of an autocorrelated matrix of a signal
on own numbers in virtual measuring devices for signals parameters measurement in the conditions of action noise
and hindrances. Which is based on the analysis of own values of an autocorrelated matrix of a signal, thus there is a
division of information into two vector subspaces — a signal and noise and subsequently processed the signal subspace.
It is provided the short description of this method. Technique creation, basis on the modeling of the method, providing
the necessary accuracy of measurement is offered at preset values of parameters of a signal registration. The review is
given to influence of various factors on determination of parameters of a harmonious signal in the conditions of action
noise and hindrances on the basis of this method. Dependences the result of modeling are given method. Measurement
errors amplitude and frequency of a signal are estimated and formulated some recommendations about their reduction.
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B nanHolt paboTe paccMOTPEHBI JOCTOMHCTBA U HEJJOCTATKH THPUCTOPHOTO PETyIsTOpa HAIPSHKCHNS aCHHXPOH-
HOTO JIBUTATelNsl 10 CPAaBHEHHUIO ¢ MpeoOpasoBareneM 4acToThl. MccienoBaH TUPHCTOPHBIM PEryIaTop HampsHKEHUS
ACHHXPOHHOTO JIBHUTATENS C 3aMKHYTHIM KOHTYPOM CKOPOCTH IIO CHTHAILy ¢ HEH{pOCeTeBOro HalOmomaTessi CKOPOCTH.
PaccMmoTpeH npuHLUI TOCTPOCHUS HEHPOIMYIISITOpa U METo ero o0yueHus. Ha Bxoq HeHpOHHOI ceTn MoaaroTest CUr-
HAaJIbI C JaTYUKOB TOKA, HAIIPSYKCHUS] U MOMEHTA, KOTOPBIE B JOCTATOYHON Mepe I03BOJISIOT IIPOU3BOJUTE OLEHKY CKO-
pocCTHu BpallleHus Bana gBurarens. bbina paspaboTaHa yTOUHEHHash MOAENb TUPHCTOPHOIO PETYISATOPA HAMPSKEHUS,
KOTOpasi IMO3BOJISET PEryIUpOBaTh CKOPOCTh BPALICHUS JBUraTelsl, U3MEHAS Yrold OTKPBITHS Kiltoueil. AJeKBaTHOCTb
paboThl MOAENN yCTAHABIMBAETCS MPH MOMOILHM MOIYIbHON U CPEJHEKBAAPATHUHON OIIEHKH KauecTBa, MOTyYEHHBIX
TIPY TTOMOIIY MePEXOAHBIX TporeccoB ADII ¢ KOHTYpOM CKOPOCTH, 3aMKHYTOTO 10 CHTHAIaM ¢ HaOJIIoIaTeIs.
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This paper discusses the advantages and disadvantages of the thyristor voltage regulator induction motor is compared
to the frequency converter. Studies thyristor voltage regulator induction motor with closed loop speed on a signal from the
neural network observer speed. Principle of construction and method his training was reviewed. The input to the neural
network signals from the sensors are fed current, voltage and torque, which estimates the rotation speed of the motor shaft.
Refined model of thyristor voltage regulator was developed that allows you to adjust the speed of the motor by changing
the opening angle of the keys. The adequacy of the model is established by means of modular and quadratic quality
assessment, obtained by transient of asynchronous electric drive with the closed speed circuit by signals from the observer.
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