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CUCTEMA BEPU®UKAIIUU MOJIb30BATEJIEN
HA OCHOBE AHAJIU3A 3BYKOBOH MH®OPMAIIUU

A. C. KoueTkoB

[locTpoenue cucrembl BepuPHUKALMKA TUKTOpA SIBISAETCS HEMPOCTOU
3a/layeil, He PEUIEHHOW OKOHYATEJIbHO BIUIOTH 10 CErOAHSIIHEro JHsA. Oc-
HOBHAsl MPUYMHA 3aKIHOYAETCS B CIOXKHOCTH Kau€CTBEHHOTO H3BJICYCHUS
U3 pEUYeBOro CUTHaja XapaKTEepPHBIX MapaMeTPOB, OMUCHIBAIOIIUX OCOOEH-
HOCTH TPOU3HOILICHUS KOHKPETHOIO 4elioBeKa. Pe3ynbTar AoJkeH OBbITh
KaK MOKHO MEHEE MOJBEPKEH BO3JACHCTBUIO PA3IMYHBIX BHEMIHUX (HaKTO-
POB WJIM YUUTHIBATh UX BIUSHUE HA OLICHUBAEMbIE MTAPAMETPHI.

He MeHee Tspxenon s pereHus IpoOIeMOon SBIISIETCS CO3/IaHNEe TakK
Ha3bIBAEMOI'0 PELIAIOLIETO MPABUIIA, MO3BOJISIOIIEIO C 33JaHHON BEPOST-
HOCTBIO OIIMOKHU JJaTh OTBET Ha BOMPOC O BepU(PHUKAIIUU JUKTOpa. ITO 00Y-
CJIOBJICHO 3HAYMTEJIbHBIMU BapHallUsIMU PEUYM Ka)J0ro 4eJOBEKa B 3aBU-
CUMOCTH OT €ro HacTpOeHUsl, (PU3HUECKOW yCTAIOCTH, COCTOSTHUS 3/10pO-
Bbsl, CTETIEHU COCPEIOTOUEHHOCTH WM, HA0OOPOT, PACCETHHOCTH.

Br160p xapakTepHbIX MapaMeTpOB ONPEENISIeTCS BUIOM MOJIETIH peye-
00pa3oBaHusl, MPUHATON K PACCMOTPEHHUIO MPU MOCTPOSHUM CUCTEMBI. B
paboTe ObLIa MCIOJIB30BaHA MOJIEIbh JUHEHHON KBa3UCTAllMOHAPHOM cuc-
TE€MBbI, B KOTOPO YYUTBHIBAIOTCA OCOOCHHOCTH 00pa30BaHMS BOKAJIM30BaH-
HBIX 3BYKOB [1].

ITpu popmupoBaHUN BOKATM30BAHHOM MOCJIEA0BATEILHOCTH BXOIHOM
MEPUOANYECKHUIN CUTHAN p[n] ¢ 3aJJaHHOM YaCTOTOM OCHOBHOTO TOHA yCH-
JIMBAETCA U MOCTYIAET B JIMHEMHYIO CHCTEMY C MOCTOSIHHBIMU IIapaMeTpa-
MH, COCTOSIITYIO U3 TpeX yactei (puc. 1).

[lepBas yacTh yuuTbiBaeT >PPEeKT POPMbI UCTOUHUKA BO3OYKIACHMUS,
BTOpas MPEACTABIISIET COO0M CUCTEMY CBS3aHHBIX PE30HATOPOB, TPEThS yUU-
TBIBAET IIOTEPU B PEYEBOM TPAKTE, CBSA3AHHBIE C MU3Ty4YaTEeJIbHBIMHU MPOLEC-
camu. B kadecTBe mapaMeTpoB, MO KOTOPHIM MOXKHO HUIAECHTHU(PHUIIMPOBATH
JMKTOpa, ObUIM BBIOpAaHbI TpaeKTOpuu (POPMAHTHBIX YacTOT Fj, mpeacras-
JSIFOIIMX COOO0M pEe30HAaHCHBIE YaCTOThI CUCTEMBI CBA3AHHBIX PE30HATOPOB.
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H(z) Jlns  BBIAEICHHS PE30HAHCHBIX
YacTOT MPUMEHSIACh MPOIIEaypa, OC-
HOBAaHHAs HA KEICTPaJbHOM aHaIH-
—p G(z) p| V(20 p| R(z) [H» 3e. KencrpanbHblii aHaIu3 peyeBOro
CHrHAaJIa IMoJpa3yMeBaeT pacyer JIeii-
CTBHUTEIILHOTO KEIICTPa BXOIHOMU I10-

CJIE0BATEIBHOCTA U UCIIOJIL30BAHUE

Puc. 1. Jlunelinas kBa3ucTallMOHapHas  €r0 AJJUTUBHOM CTPYKTYPBI IJISl pa3-

CHCTEMA, ONACHIBAIOLAL PEUEBOH TPAKT  nojeHHs ITTOJNYYEHHOTO pE3ylbTaTa

Ha COCTAaBJIIOLIME, ONUCHIBAIOIINE KAXKAYIO YaCTh IIPEICTABICHHON MOJIE-

au. Takum 00pa3oM, KENCTp BXOAHOM MOCIEAOBATEIBHOCTH X[71] MOXKHO
IPEICTaBUTh CIEAYIOIUM 00pa3oM:

A 3 A
A grn]+ ) h[n] nT, <T

]

SUE A , (M

AN

p,lnl nT, 2T

rae gr(n] — UMIyJIbCHAsl XapaKTePUCTHKA KOMIIOHEHT CHCTEMBbI, OTBEYal0-
X 3a 3Gdext GopMbl UCTOUHHMKA W U3JydaTeIbHbIE MPOLECCHI, A n] —
UMITYJIbCHAsI XapaKTEPUCTHKA I-TOTO pe3oHaTopa, p,[n] — nepuoanyveckas
UMITYJIbCHAsI MOCIEA0BATEIbHOCTh HA BXOJE CUCTEMBI, 7, — MEPHUOJ JIHUC-
KpEeTH3aluy CUrHana, 7' — nepuoj OCHOBHOTO TOHA.

B ¢opmyne (1) mpencraBieHbl KENCTpbl, COOTBETCTBYIOIIME gr{n],
hi{n], py[n].

ITponyctuB pesynbTat (1) yepe3 GuabTp HIXKHUX YaCTOT, Mbl yAQIUM
U3 KETCTpa CBEJEHUs O p,,, a; BBIUUTAS KEICTPAIbHOE MPEJACTaBICHUE g7,
MOJIYYUM TOCJEA0BATENbHOCTh, COAEPKALlYyI0 HH(POPMALMIO TOIBKO O
CUCTEME CBSI3aHHBIX PE30HATOPOB.

Crnenyroumii mar — BbIICJIEHUE MAaKCUMYyMOB DPE3YyJIbTHPYIOIIEH Xa-
PaKTEpPUCTUKH, KOTOPBIM OTBEYalOT (popMaHTHBIE YacTOThl F;. Ilpu BbINOI-
HEHUU ATOW MPOLIETYypbl Mbl BOCIHOJIB30BAIUCH MPEICTABIECHHBIMU B Ta0-
JULE pe3yibTaTaMu UCCIEAOBaHUI B 007acTH (DOPMAHTHOIO aHaIu3a pe-
YEBbIX CUTHAJIOB, COTJIACHO KOTOPBIM OOJACTH JOKAIM3alUU KaXIOW W3
Tpex (OPMAaHT pa3IMyaOTCs Ui MYKCKUX M JUIS )KEHCKHUX (AETCKHUX) To-
J0COB [2].

B ciyuae, xorma HeoOXOAWMbIE MaKCUMYMBbI SIBIISIFOTCS HEpa3Inyu-
MBIMU Ha (JOHE JIPYTUX, IPUMEHSAETCS MPOIETypa OCTPOro z-nmpeodpa3oBa-
Hus (chirp z-transform). I1pu 3TOM BBIYUCICHUS TTPOU3BOMITCS IO KOHTY-
py, JeXKalleMy OKOJIO IMOJIFOCOB, YTO MO3BOJISIET CYIIECTBEHHO MOBBICUTH
pa3pelIeHNE OIYy4aeMOM CIIEKTPAIIbHON KAPTUHBI.
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Tabruya

I'pannynbie 3HaYeHUA (POPMAHTHBIX YACTOT

dopMaHTHasI 4aCTOTa Tonoc Jlnanazon 4actoT, I'i (F i - Fiax)
F, Mysxckoit 200-900
Kenckuii nim neTCKU 300-1050
F, Myskckoit 550-2700
Kenckuii nim neTCKUi 700-2900
F, Myskckoit 1100-3100
Kenckuii nim neTCKUi 1400-3500

3aKIIOUYUTEIbHBIM LIArOM MPU peaM3allid CUCTEMBI BepU(UKALNU
ABIIsIeTCSl (POPMHUPOBAHKE MIPOLIEAYPHI IPUHATUSA perieHus. [Ipennaraercs B
KA4ueCTBE TAKOBOM MCIIOJIb30BATh BBIYMCIIEHUE HEKOTOPOW IOJIHOW MEpPBI
pPa3IMuYMMOCTH U CPaBHEHHUE €€ C BHIOPAHHBIM COOTBETCTBYIOLIUM 00pa3oM
noporoM. Hampumep, MOXHO NPUMEHUTH B3BEHICHHOE EBKJIMAOBO pac-
CTOSIHUE OT TPACKTOPUH V=[Vj,..., V4] 10 BBIYUCIIEHHOI'O paHee OMOMETPH-
yeckoro 3taniona m(v)=[m(v;),....m(vy)]. [3, 4]

k 2
di= > (v;=m(v;)) - )
j=1
Ha »sTane oOydeHHsI CHCTEMBI BBIYHMCIISIOTCS 3TAJIOHHBIC TPACKTOPHH
BceX Tpex (OpMaHT JJisd KaKJI0W peueBOol mocienoBaTesibHOCTH. Kpome
TOrO, Ui KaXKJI0W BXOJIHOW MOCJIEIOBATEIIBHOCTH PACCUUTHIBACTCS TAKKE
BEKTOp BapHaluii, Ha OCHOBE KOTOPOTO B JAJIbHEHIIIEM OMPEACIISIIOTCS BeE-
POSITHOCTU BepUUIIMPOBATh MO JAHHOW IMOCIEAOBATEILHOCTH JIOXKHOTO
IUKTOpa Py 1 OTKIIOHUTH HACTOAWWETO Pry. CpaBHHUBas BBIYMCIICHHBIE d; C
COOTBETCTBYIOIIMMHU 3HAYEHUSMHU BEKTOpA Bapuallyid, JENA0T MpeaBapu-
TEIBHBIA BBIBOJI O COBIIAJCHUU WJIM HECOBIAJCHHUN BXOJHOM IOCJIEI0Ba-
TEJIBHOCTH C 3TAJIOHHOM.
Crnenyromuii mar — BHIYUCICHHE BECOBBIX KOAG UIIMEHTOB [3]:

1- Py

4; =log——"M 3)
FAi

AJI1 TTIOJIOKHUTCIIBHOT'O PE3YyJIbTaTa IMPEABAPUTCIIBHOTO CPABHCHUA,
—— 4

JUISL OTPULIATENBHOTO.
Janee nns cBeAEHUS MHOTOKPUTEPUAIBHOM 3a7aud BbIOOpa K OJIHO-

KpUTEPUATIbHON MPOU3BOJNUTCS BBIYMCIIEHUE TTOJHON MEPBI pPa3InuMMOCTH,

IpECTaBIISIONIEH cO00H B3BEIIEHHYIO CYMMY 3JIEMEHTOB:
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D=> ad,. (5)

Ecnu pe3yabTaT CyMMHUpPOBAaHHSI OKQKETCS MEHbILE HYJIS, TO 3alpoc
Ha BepU((DUKAIUIO OTKIIOHSETCS, €CJIi OOJIbIIE — MOATBEPIKIAETCS.

3akjIoueHue

JInst co3manust Ha OCHOBE OMMCAHHOM MOJEIM JIEHMCTBYIOIIECH CUCTEMBI
BepuuKauu JUKTOpa, padoTaroliell B pPEKUME peaJbHOro0 BPEMEHH,
MPEICTABISICTCS HEOOXOIUMBIM MPUMEHEHUE KOMIUIEKCHBIX MPOTPAMMHO-
anmapaTHbIX perieHuil. [Ipu 5ToM Ha amnmapaTHYIO 4acTh JIOJDKHA Jiedb Ha-
rpy3Ka Mo HEMOCPEICTBEHHON 00pabOTKE BXOITHOTO CUTHAJIA, BBIYUCIICHUIO
crieKTpa M KercTpa. [IporpaMMHO MOXKHO peanu3oBaTh MPOLEIYpPY HEMO-
CPEICTBEHHOTO BBIJICICHHS (DOPMAHT, pPEIIAroIIee MPaBUiIo, a TAKKE TOJIb-
30BaTeNIbCKUi HHTEpPEIic.
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METO/Ibl CETEBOM AYTEHTU®UKAIININ
HA OCHOBE JAVA-KAPT

C. A. Maraabplukui

Beenenue

AytenTu(uKaIms nojap30Bareyieil B KOMIIBIOTEPHBIX CUCTEMAax BCErna
OblJIa aKTyaJIbHOUM M ocTpoil mpobsiemoii. OMHUM U3 HauboJjee pacipocTpa-
HEHHBIX U 3(Q(PEKTUBHBIX METOJAOB ayTEHTU(HUKAIIUH SIBISETCS ayTeHTU(U-
KallMs C UCIIOJIb30BAHMEM IUIACTHMKOBBIX KapTOUEK, BHICTYMAIOUIUX B Kaue-
CTBE HOCHUTEJA NepcoHalbHOM MH(opmMaruu. B nanHoi pabote paccmart-
PUBAIOTCS BapUaHThl MOCTPOEHUSI CUCTEM AayTEHTU(HKAIMKW HAa OCHOBE
nepcrekTuBHOM TexHojoruu JavaCard, mpoBejieH aHalli3 U3BECTHBIX IMPO-
TOKOJIOB ayTeHTHdUKanuu ¢ ucnoiab3oBanueM nakera JCDK (Java Card
Development Kit) ¢upmbl Sun, npeaioxeHsl 3()PEKTUBHBIE aJITOPUTMBI
ayTeHTu(dUKaIum, peanusyemblie Ha ocHoBe JavaCard.
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