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Ha naHHBII MOMEHT OCHOBHBIM CPEACTBOM KOHTPOJISL JOCTYyIA SIBISIOTCS HPOIYCKHBIC ITyHKTBHI, 0OOPYIOBaHHBIC
Pa3IMYHBIMU CPEICTBAMH KOHTPOJIS AocTyna. Ho GONBIIMHCTBO U3 CPEACTB KOHTPOIIS JOCTYINAa HMEIOT BEICOKYIO LICHY.
[puuem OoJbluast YacTh PAaCcXOAOB NMPUXOIMUTHCS HA BBIIEIICHHE IIEPCOHAIBHOTO CPENCTBA MICHTH(OHUKAMN KaXIOMY
MOJIb30BaTEN0. PelienreM NaHHOW NPpOOJIeMbl MOXET CTaTh rojocoBast uiaeHTHuKkanus. Vcrnons3oBanue GHoMeTpun
MO3BOJISIET OTKA3aThCsl OT YHMIIOB M KapT JOCTYINA, MCKIIOYUTH IMOTEPI0 CPEICTBA MACHTH(UKALUU M €ro Kpaxy. A
UCIIOJIb30BAHUE TOJI0CA TIO3BOJIUT OTKA3aTHCS OT JIOPOTOCTOSIIET0 000PY/I0BAHUS ISl CYUTHIBAHUS JAHHBIX.
KiroueBble c10Ba: ronocoBasi nIeHTH(OUKALMS; OHOMETPHS; KOHTPOJIb JOCTYIIA.

BBeaenune

B Hacrosimee Bpemsi, ronocoBas HICHTH(HKAINA,
Kak 1 OMOMETpHs B IIETIOM, YK€ IOJNY9IHiIa IIHPOKOE
pacnopoctpanenue. Camplii npocToll  mpumep —
CKaHEepbl OTHEYATKOB MaJIbIEB, YCTAHOBICHHBIC MOYTH
Ha Ka)KJI0OM HOYTOYKE.

buomerpus mpearnonaraeT cUCTEMY paclo3HaBaHUS
aroned 1o ofHOW wiM  Oonee  (HU3MYECKUX WM
MOoBe/leHYeCKUX 4epT. B oOnactu uH(OpMaMOHHBIX
TEXHOJIOTHI OMOMETPUUYECKUE JIaHHBIE UCIIOJB3YIOTCS B
kayecTBe (OPMBI  yIpaBlieHHs HICHTH(DUKATOPaMHU
JOCTYIa M KOHTPOJIA JocTymna. Takke OHOMETpHYECKHIH
aHAJIN3 UCIIONB3YEeTCs ISl BBIBICHUS JIIOACH, KOTOPBIC
HaxomsTcs non HabmoneHueM [1] . Tak ke Guomerpus
NpeaycMaTpUBaeT U MOBEICHIECKHH aHamu3 oobekta. K
HHM OTHOCSITCSI XOAb0a, KECTHI U T.II.

JIOBOITBHO JUTHTENIBHOE BPEMsSI OTIICYATKU MAJIbICB
HCTIONB3YIOTCS IS MACHTU(DHKAIUE TPECTYTHUKOB U
OPEIOTBPAIICHNSI BOPOBCTBA HJIM MOIICHHHYCCTBA.
HekoTopbie 0N YMEIOT HMHTHPOBATH roj0ca, HO, 3TO
TpeOyeT O0COOBIX HABBIKOB, KOTOPBIC HE 9acTo
MOBCTpPEYACIb B OOBIICHHOM KU3HHU [2].

1. AnnaparHas peaausauus

IlepBOHaUanbHBIM 3TanoM TOJ0COBO
I/I)IGHTI/I(bI/IKaHI/II/I SIBJISICTCA TOJTY4YCHUEC TroJjioca
nmonp3oBatens. Jlng sToro HeoOXxommM MHUKPOQOH,
¢uneTp ¥ ananoro-nudpoBoii mpeobpazoBarenb, I
JanpHeHeR paboThl ¢ UG POBOH 3aITUCHIO TOJIOCA.
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B o0miem Bujie mporece BBO/Ia PEYEBBIX COOOIICHU I

IIpUBEZICH Ha pucyHke 1.
| >

O) P

Pucynoxk 1 — Cxema BBOZIa 3aImicH rojoca

C BBIXOIa MHKpO(OHAa CHUTHAT TOHACTCS Ha BXOX
Omoka ¢unbTpanuu. CIEOyIOmIIM STAloOM SIBISETCS
npoxoxkaenue ALl Korma ALII ucnonb3yercss s
aMILUTUTYTHOTO aHAIM3a, YHCII0, TIOIyJ4aeMOe Ha BBIXOZC
AIII, wucnonb3yeTcs i ajapecauud HamsITH U
Ha3bIBAaeTCS HOMEPOM KaHaja, a V - MHUPUHOW KaHama.
Homep kanana HeceT MH(OpMAIMIO 00 aMIUIMTYIHOM
3HAYEHUU CUTHAJA.

Janee orudpoBaHHBI CHUTHANI IOManaeT B OJIOK
udpoBoii 00padotku. B Onoke 1udposoii 00paboTkH
curHan QuieTpyercss M mpeoOpasyercsi B BEKTOp, C
KOTOPBIM B JajbHEHIIeM Oymer  paborarb
MHKpPOTIpOIIeccop M HeHpoceTeBoi 00padOTIHK.

Tak XKE, HOJ'Iy‘ICHHBIﬁ BCKTOp 3aHOCHUTCA B
OHCProHC3aBUCUMYIO HaAMATh. 10 HCO6X0,Z[I/IMO JJIA
NocJIeAYOIIEro CpaBHCHUA C MOJYUCHHBIM OTIICYATKOM.

[Mocme cpaBHEHHMS OTIEYaTKa B TAMATH C
MOJyYeHHBIM OTIEYaTKOM, MHKPOKOHTPOJUIEp IOJaeT
KOMaHy Ha OJOK yIIpaBieHHUs BHEUIHHM YCTPOHCTBOM,
K TpUMepy, Ha MarHUTHBIN ABepHOI 3amok. OOrmas
cXeMa yCTpOiiCcTBa MPECTaBICHA Ha PUCYHKE 2.
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Pucynok 2 — Cxema ycrpoiictsa

2. IIpyHIMI T0JI0COBOI HAEHTH(PUKATNH

Cam mpouecc TO0JOCOBOW HACHTH(UKALUU He
TpeboBaTeNieH K pecypcam, U COCTOUT U3 JABYX ITAIlOB.
CnepBa, HEOOXOJMMO TOJIYYUTh T'OJIOCOBOI OTIEYATOK
MOJIB30BATENSL U NMPeoOpa3oBaTh K BHIY, B KOTOPOM €TI0
MOXXHO OyJeT CpaBHUTHb C JIPYyrMMH. BTOpbIM Imarom
SBISAETCS CPAaBHCHHWE TOJOCOBBIX OTIIEYATKOB IIPU
oMo 00y4eHHOHM HeHpoHHOH cetn. [ peanm3anun
mpouecca npeoOpa3oBaHUS HEOOXOAMMO IIPOM3BECTH
ONpeAeSICHHBIA NOPSIOK AEUCTBUH.

Ilpn nomomu MuKpodoHa TONy4YaeTcss 3alHCh
royioca HACHTU(GUIIUPYEMOTO U OTIpaBisieTcs Ha DBM.
Hawubonee ontumanbHbIM sBisieTcst mnonydenue WAV
(haiina, B BUAY MPOCTOTHI PAOOTHI C HUM.

[Mony4yeHHyro  3ammch rojoca  HeoOXOIMMO
pasmenuTh Ha Kanaphl. PasmeneHne Ha  Kajpsl
mpeAcTaBieHo Ha pucyHke 3. JlamHoe jeicTBHE
HeoOxomuMo i 0oJiee IPOCToi paboTHI ¢ 3alMCaHHON
3BYKOBOH JOPOXKKOH.

I[anee BCC€ BBIYHCICHHUA 6y,IlyT MNpOU3BOAUTCA C
KaXXIAbIM KaIpOM B OTACJIbHOCTH.

Pucynok 3 — I'paduk 3ByKOBOI BOJIHBI

CrenyromyM  3TaloM  SBISETCS  yCTpaHEHHE
HEXXENaTeIBHBIX d(PPEKTOB U MIYMOB. DTO HEOOXOIUMO
JUIsL TOTO, YTOOBI 3aIMCH, TOJIyYeHHBIC B Pa3HOE, BpeMs

COOTBETCTBOBAIHM  JAPYr OPYry HE3aBHUCHMO  OT
ctopoHHUX  (hakTopoB.  CymIiecTByeT  MHOMXECTBO
croco0oB, MpH ITOMOIIN KOTOPBIX MOXXHO YMEHBIIHTH
LIYMOBBIE 3¢ heKTHI. MHoto HCII0JIb30BAJIOCh

YMHOKEHHE KaXJIOro Kaipa Ha 0coOyr0 BECOMYIO
¢ynknuio "OkHO XeMMHHTa"

o(n) = 0.53836— 046164*c05(%) Y
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e N — MOpPSIKOBBIH HOMEpP JIEMEHTa B Kajape, ISt
KOTOPOTO BBIYMCIISIETCS HOBOE 3HA4YEHNE
AMIUTATYIH,

N — mimHa kaapa (KOJHYeCTBO 3HAYCHUI CUTHAIA,
M3MEPEHHBIX 32 MEPUO).

[Monyuennsle  Kaapbl — mpeobpasyercs B HX
YAaCTOTHYIO XapaKTEPUCTUKY MPH TMOMOIIM MPOTOHKH
gepes "Brictpoe [Ipeodpazosanne Oypoe'™:

N-1 27zik
Xk:ZXne_Wn' (2)
i=0

rae N — minHa kaapa (KOmM4ecTBO 3HAYCHHH CHUTHANA,
W3MEPEHHbIX 32 IEPUOJ),
XN — aMILIMTYa N-ro CUrHaJa,
Xk — N-KOMIUIEKCHBIX aMIUTHTYA CHHYCOHIATbHBIX
CHTHAJIOB, CITaraloIinX UCXOJHBIH CHTHAIL

Ha cerogusmmmii neHp Hambojiee YCIEUTHBIMH
SIBIISTIOTCS CHUCTEMBI pacrio3HaBaHUS roJoca,
WCTIONB3YIOMKE 3HAHUSA 00 YCTPOWCTBE CIIyXOBOTO
amnmmapara. B BuIy DaHHBIX 0COOEHHOCTEH HEOOXOIUMO
MIPUBECTH YACTOTHYIO XapaKTEPUCTHKY Ka)JOTrO KaJpa
K «MeJiaM». 3aBUCUMOCThH MPEJCTaBlieHa Ha PUCYHKE 4.
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PucyHnok 4 — T'paduk 3aBHCHMOCTH BBICOTHI 3ByKa (B Me/ax) OT €ro
9acTOTHI

I[J'Ii[ nepexoaa K «METD» XapaKTECPUCTUKE
MCIIOJIB3YETCS ClIeAyro1ias 3aBUCUMOCTD.

f
=1127 1+—). ®)
m log, t+-)

e M — 4acToTa B MeJax,
f — wacTora B repuax.

DT0 mocienHee OEHCTBHE, HEOOXOOUMOE  UIS
MOCIICTYFOTIIETO npeoOpa3oBaHue B BEKTOP
XapaKTePUCTHKH, KOTOPBIH, BIIOCJIEACTBHH,

cpaBHHBaeTcs C 0a30i TOJOCOBBIX 3amuceid. Bekrop
Oyner COCTOSITh u3 MEJI-KeTICTPATBHBIX
K03()(QUIMEHTOB, TOJXYYUTh KOTOPBIE MOXHO IIO
cienyromen popmyie:



< 1.z
C.= é(logsk)[n(k—i)ﬁ]. (@)

rme CN — MeN-KeTCTPaibHBI  KOA(P(OUIHEHT TOx
HOMEpOoM N,
Sk — ammnTyna k-ro 3HaueHus B Kajape B Menax,
K -  Hamepen 3amaHHOE KOJHMYECTBO — MeJ-

KETCTPabHBIX Koo durmentos nE [1,K].

HOJ'Iy‘IeHHLIﬁ BCKTOP XapaKTCPUCTHUK ,HO63.BJ'IH€TCH B
6a3y JaHHBIX, JI4 MOCICAYOLICTO CPABHCHUA C HUM.

OZ[HaKO 0oJiee ONTHMAaJIbHBIM BapUaHTOM SABJIACTCA
HCTOJIb30BAaHUE HECKOJBKUX 3alIUCE OHOTO U TOTO XKe
roJjoca. 3apaHee OIPCACIICHHOC KOJINYCCTBO 06pa3u0B
rojioca MOXXHO HCIIOJIb30BaTh JJIsA 06y‘-IeHI/IH HeﬁpOHHOﬁ
CETH.

B pabore ncmnonp3oBanocs o0ydeHne 0Oe3 yduTels,
TaK KaK OHO SBIIIETCS HAMHOTO 0oJiee IpaBIonogo0HOH
MOJENnpl0 OOydeHHs B OHOJOTHYECKON CHCTEMe.
PazButas KoxoHEHOM M MHOTMMH IpyrHMMH, OHa HE
HYXXJIA€TCs B ILEJIEBOM BEKTOpE i1 BBIXOIOB WU,
ClIeJOBATEIbHO, He  TpeOyeT  CpaBHEHUs  C
npeaonpeacICHHbBIMU nacaJbHbIMHA OTBCTAMH, a
06yqa10mee MHOXXCCTBO COCTOMUT JIMIIb M3 BXOJHBIX
BeKTOpoB. OOydaromuii aJropuT™ MOJACTpanBaeT Beca
CeTH Tak, 4YTOOBI TIOJNy4YaJCh  COIVIACOBAHHBIC
BBIXOJIHBIE ~ BEKTOPHI, T.€. 4YTOOBI IPEABSIBICHHUE
JOCTaTOYHO OJM3KHX BXOJHBIX BEKTOPOB JIaBAJIO
OJIMHAKOBBIC BBIXOIBI. IMpomnecc o0yueHus,
CJICIOBATEIbHO, BBIACIACT CTaTUCTHYECKHE CBOHCTBA
o0Oydaromero MHOXECTBA M TPYNIHPYET CXOAHBIC
BEKTOPHI B Kiacchl. IIpeqbsBieHne Ha BXOJ BEKTOpa U3
JIAHHOTO KJIacca JacT ONPEAEICHHBIN BBIXOJHOW BEKTOD
[3] . Cxemarmuecku naHHas ceTh H300pakeHa Ha
PHUCYHKE 5.

—

JIByMepHBIi MacCHB
HeHpPOHOB

Tonoaoruyeckas

OKpecTHOCTh
Bxomnoit curaan
Pucynok 5 — Cxema cetu KoxoHena
PaCHpOCTpaHeHI/Ie CUrbgajia B TaKoH CCTHU

HPOKMCXOAUT CJIEAYIOUMM 00pa3oM: BXOAHOM BEKTOD
Hopmupyercss Ha 1.0 W momaercst Ha BXOH, KOTOPBIiA
pacmpenenser ero Aanslie depe3 marpuiy BecoB W.
Kaxnpiii HelipoH B ciioe KoxoHeHa BBIYUCIAET CyMMY
Ha CBOEM BXOJ€ W B 3aBHCHMOCTH OT COCTOSTHHS
OKPY)XKaIOIINX HEHPOHOB ITOr0 CIOS CTAHOBHUTCS
aktuBHeM win HeakTuBHBIM (1.0 u 0.0). Heiipons
9TOr0  Choss  (DYHKIMOHHPYIOT O  NPHHIHITY
KOHKYPEHIIMH, T. €. B pe3yabTare OMpeneIeHHOro
KOIIMYECTBA HWTepalMii aKTHBHBIM OCTaeTCs OJUH
HEHpOH WM HeOonblIas Trpynma. ITOT MeXaHH3M
Ha3BIBACTCS JIATEPANBHBIM. TaKk Kak OTpaboTKa 3TOro

413

MeXaHH3Ma TpeOyeT 3HAYMTEIbHBIX BBIYMCIUTENBHBIX
pecypcoB, B MOEH MOZENN OH 3aMEHEH HaXOXKACHHEM
HeWpoHa €  MaKCMMaJbHOM  aKTUBHOCTBIO U
npucBoeHrneM emy akTuBHOcTH 1.0, a BceM oCTaiIbHBIM
Heiiponam 0.0. Takum oOpa3oM, cpabaTbIBaeT HEHpOH,
JUIl KOTOPOTO BEKTOp BXOJa OJNMKE BCEro K BEKTOPY
BECOB CBA3EH.

Ecmu ceTh HaxoquTCsS B pekuMe OOYYEHUs, TO JJIs
BBIUTPABIIETO HEHPOHA MPOUCXOIUT KOPPEKIHS BECOB
MaTpHIEI CBA3H 10 (hopmyie:

WH:WH+a(X7WH)' (5)

rae W, — HOBOE 3HauCHHUE Beca;
W,, — CTapoe 3HaYCHHE;
0. — CKOpPOCTh 0Oy4eHHS;
X — BEJIMYMHA BXOAA.

leomeTpuuecks 3TO  MPaBWIO  WIUIIOCTPUPYET
PHCYHOK 6.

Pucynok 6 — Koppekius BecoB HelipoHa Koxonena

Tak kak BXOZHOM BEKTOP X HOPMHPOBaH, T. €.
pacronoXeH Ha THnepcdepe eANHWIHOTO paanyca B
IPOCTPAHCTBE BECOB, TO INPH KOPPEKIHMH BECOB IO
9TOMY NPaBUIYy HNPOHMCXOIUT MOBOPOT BEKTOpA BECOB B
CTOPOHY BXOJHOTO CUTHAJA. ITocrenennoe
YMEHBIIEHHE  CKOPOCTH  IOBOPOTA.  IIO3BOJISET
IIPOU3BECTH CTATUCTHUYECKOE YCPEIAHEHUE BXOJHBIX
BEKTOPOB, Ha KOTOPBIE pearupyeT JaHHbII HEUPOH.

3akiaouenue

WTtoroM naHHOrO HMcCAenoOBaHUS CTajJ0 MOAYIBHOE
MIPUIIOKEHUE, OCYILECTBIISIONIEE TOJIOCOBYIO
HICHTU(PUKALIUIO MOJIb30BaTE]Is, HCTIONB3YIOLIEe
MOJICPHU3UPOBAHHBIN aNTOPUTM BBIUHCIICHUS
HeiipoHoB B cioe Koxonena. Ilporpamma cocrout u3
TpeX  OCHOBHBIX  YacCTeH. IlepBast  BBIMONHSET
no0aBlicHHE  TOJb30BaTeiel, BTOpas  BBITOJIHSICT
UACHTU(QUKAIIMIO W TPEThS XpaHCHHE TOJOCOBBIX
3aIMCcen.

Kak mokazano  wumcciemoBaHWe, — IONYyYCHHBIH
aJTOPUTM TIO3BOJISICT 3HAYUTEIBHO YCKOPHUTH PabOTY
MpOrpaMMBl  TOJIOCOBOM — WAeHTH(UKanuu. JlaHHAs
MOJIEpHU3ALMS IO3BOJISIET UCIONb30BATh POrpaMMy Ha
MPENNPHUITHIX C OOIBITUM MTOTOKOM IOJIb30BaTelNeH.



Tak e mporpaMMHBIA KOMILJIEKC OYeHb THOOK M
uMeeT OOINBIIOE TIPOCTPAHCTBO Ui JajbHEUIIEro
YCOBEpPIIICHCTBOBAHUS M JOOABICHHUS HOBBIX (DYHKIIHH,
YTO J€JaeT €ro He TOJbKO BBIFOAHBIM MPOrPaMMHBIM
MPOAYKTOM, HO M TIEPCHEKTUBHBIM MPOEKTOM JIs
Pa3BUTHS U TIOJTYYCHUSI TPUOBLIH.
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At the moment, the primary means of access control
checkpoints are equipped with a variety of means of
access control. But most of the access controls are
expensive. And most of the costs fall on the allocation
of personal identification means for each user. The
solution to this problem is to voice recognition. The use
of biometrics eliminates the chips and access cards,
identification means to eliminate loss and theft. And the
use of the voice will eliminate the expensive equipment
to read the data.

Introduction

Currently, voice recognition, biometrics as a whole,
already widespread. The simplest example - fingerprint
scanners installed on almost every laptop. Biometrics
recognition system involves people on one or more
physical or behavioral traits. In the field of information
technology, biometric data is used as a form of identity
management and access control access. Also, biometric
analysis is used to identify people who are under the
supervision of. Just provide biometrics and behavioral
analysis of the object. These include walking, gestures,
etc. Authorization process, the use of biometrics, is
quite simple. Using an apparatus for varying the
characteristics of an identified current data scanned and
compared with previous data. Biometric systems have a
number of important advantages. Biometrics uses the
properties of the human body and its behavior, which
make them unique. Unlike paper identifiers from a
password or personal identification number (PIN),
biometric characteristics can not be subjected to theft,
can not be lost or forgotten. Quite a long time
fingerprints are used to identify criminals and prevent
theft or fraud. Some people are able to mimic the voice,
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but it requires special skills that are not often met in
everyday life.

Main Part

To implement voice recognition is necessary to
make a specific course of action. With a microphone
turns voice recording identified and sent to the
computer. The optimal reception is WAV file, since
handling ease. The resulting voice recording should be
divided into frames.

The next step is to eliminate the undesirable effects
and noises. It is necessary to record obtained at different
time correspond to each other, regardless of external
factors. There are many ways in which to reduce the
effects of noise.

To date, the most successful are the voice
recognition system, using the knowledge of the hearing
aid device. They are based on the fact that the ear
interprets sounds not linearly but in a logarithmic scale.
In view of these features is necessary to bring the
frequency response for each frame of mels.

This is the last step required for the subsequent
conversion to vector features, which, compared to the
base of voice recordings. The vector will comprise mel-
cepstral coefficients.

The resulting feature vector is added to the database
for later comparison. But a more accurate alternative is
to use multiple entries of the same wvoice. A
predetermined number of voice samples may be used to
train the neural network. We used learning without a
teacher, because it is much more plausible model of
learning in the biological system. Kohonen developed
and many others, it does not need to output the target
vector and therefore.

Conclusion

The result of this study is a modular application that
voice recognition by using an upgraded algorithm for
computing the neurons in the Kohonen layer. The
program consists of three main parts. The first performs
the addition of users, the second and third authenticates
voice recordings.

The study showed that the resulting algorithm can
significantly speed up the program of voice
identification. This upgrade allows you to use the
program at the enterprises with the influx of users.

The same software system is very flexible and has
plenty of room for further improvements and adding
new features, making it not only profitable software
product, but promising project for development and
profit.



