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Currently, various technical devices are used to intercept speech information: directional and
laser microphones, dictaphones, etc. The main channels of the leakage are direct acoustic and
vibration [1]. The work is devoted to the estimation of the effect of the type of interference signal and
the signal-to-noise ratio on the security of speech information. The expert methods were selected as
evaluation methods. During the experiment, speech intelligibility was assessed when various types of
noise signals were exposed to it at different signal-to-noise ratios. Such interferences as white noise, a
voice chorus (the voices of several speakers), as well as a speech-like signal formed directly from the
speaker's speech were investigated. For the experiment, the following equipment was used: the Edifier
R1900 T3 speaker system for playing test and interference signals, the sound spectrum analyzer
MANOM-4/2, the Behringer C-1 microphone, two laptops with the Cool Edit Pro2 software installed
for playing test signals and recording sound. The test signals were recorded in an acoustically muffled
room. The vibration channel was studied by recording and listening to a mixture of useful and
interference signals passing through the elements of enclosing structures (double-glazed windows,
doors). As the sources of vibration interference, acoustic transducers included in the delivery of the
device for protecting voice information "Priboi" were used. The direct acoustic channel was studied by
recording and listening to a mixture of useful and interference signals at various points in the space of
the room. The choice of such points is due, first, to the proximity to the elements of building structures
with minimal values of their own sound insulation, and secondly, to the geometry of the room.
Standing waves create a series of peaks and dips in the room, while in certain areas, the volume levels
can be higher than those reproduced by the source. Accordingly, points were selected near the walls,
in zones of dihedral angles (wall / ceiling joints, wall / floor, etc.), and in triangular angles (wall /
wall / ceiling joints). The acoustic noise analyzer was used for the initial estimation of signal levels
and noise. The phonograms containing noisy test signals were listened to by 10 auditors (5 women and
5 men) at signal-to-noise ratios of 10, 0, -5 and —10 dB. The conclusions drawn on the basis of these
results indicate that the speech-like interference formed directly from the masking speech seems to be
the most effective for protecting speech information, since it makes it possible to provide the required
speech intelligibility value at a noise level by 5-10 dB lower than in the case of white noise
application.
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IIPUMEHEHUE KOMIIJIEKCHOI'O BEMBJIETA MOPJIE JIJISI OUNCTKHA
PEYEBOI'O CUTHAJIA OT IIYMOB B TEXHUYECKNX KAHAJIAX YTEUKU
N.B. bypauénok, B.K. Xene3nsk

B nacrosmiee Bpemsi pasBuTHE HWH(GOPMALMOHHBIX TEXHOJOTUH MO3BOJISAET PEaIH30BHIBATH
CIIOXKHBIE aJTOPUTMBI O0paOOTKH CHTHAJNOB C HCIOIB30BAHHEM NH(PPOBBIX METOJOB U CPENCTB.
CyIecTBEHHYIO POJIb CPEIN TAKUX aJrOPUTMOB MIPAIOT JIMHEHHBIE MHTETPajbHBIE PeoOpa3oBaHusl,
KOTOpBIE SIBIISIIOTCSI 0COOCHHO 3(pPeKTUBHBIMU AJ1s1 00paOOTKHM MOJIE3HBIX CUTHAJIOB, B HAILIEM CIlydyae
MPUHATHIX n3MepuTeNnbHbIX curHaloB (MIC) Ha BbIXO/€ TEXHHMYECKOTO KaHaja yTEeYKH HWH(OpMAIUN
(KYHN) B ycnoBusX Haauaus 1MyMoB U moMex. OHUM U3 TaKUX MPeoOpa3oBaHUN SBIISETCS BEHBIIET-
npeoOpa3oBaHue, MO3BOJIIONIEEe MyTeM TpaHchopMmauun BbixogHoro MC mpoBecTu ero AeTalbHBINA
YaCTOTHO-BPEMEHHOM aHajaW3. 3HAYNTEIBHBIM BKJIAJ B TEOPHIO BEHBIET-peoOpa3oBaHus, B
YaCTHOCTH, BeHBJIeT-QUIbTpALNY, BHECIH 3apyOexHble yueHnbie: WM. Jlooemm, . lonoxo, C. Majua,
W. Meiiep, a Takke POCCHHCKHE, YKpaHHCKHE M OENOpycCKHE YYEHBIe, CPeId KOTOPBIX CIEeIyeT
orMeTuTh paboTel H. M. ActadneBoii, A. [1. Iletyxosa, O. B. Pribansckoro.
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[lo cpaBHeHHMIO C JpyrMMH MeToAaMM BeiiBieT-ounuctka MC 0T IIyMOB HMeeT psif
MPEUMYILIECTB, 3aKIIOYAlOIUXCsl B IEPBYI0 OYEpPENb B ONTUMAIbHOM YaCTOTHO-BPEMEHHOMN
JIOKAJIM3allii, YTO TIO3BOJISIET OOHAPYXUTh KOMIIOHEHTHI IIIyMa BOJNW3M HEKOTOPOH TOYKH W, HE
UCKaXkasl TIpY 3TOM CaMoro CUTHaja, YAaJUTh UX, TEM CaMbIM OYHCTHUB IOJE3HBIM CUTHAJI OT IIyMa.
Maremarndeckoe 000CHOBaHME METOAAa OYHMCTKHA PEUeBOT0 CHTHAla OT IIYMOB C HCITOJIb30BaHHUEM
KoMmIuiekcHoro BeiiBinera Mopne (KBM) u cpaBHeHme ero ¢ IpyrHMH METOJaMH HaMH OBLIO
paccmotpeno B padote [0]. Ilpumenenne KBM ans ananusa toHkoit ctpykrypsl UC, npunstoro Ha
Bbixoge KYU, mo3Bonnino BBISIBUTH HAIMYKE Pa3HOMACINTAOHON MEpUOJMYHOCTH, COAEpIKalleics B
AHAJIU3UPYEMBIX 3aBUCUMOCTSX, a TAKXK€ BBIABUTH IOSBUBIIHECS YACTOTHBIE COCTABIISIFOIINE, HE
COOTBETCTBYIOIIHE €r0 COOCTBEHHBIM YaCTOTaM. JTO OTKPBUIO PEATHHYIO0 BO3MOXKHOCTH OCYIIECTBUTH
JIOTIONHUTENBHYI0 04ucTKY VC 0T IyMOB M, TEM CaMbIM, CYIIECTBEHHO MOBBICUIIO TOYHOCTh OLEHKH
3aIUIICHHOCTH pedeBoit madpopmaruy B KY .

HccnemoBanns moka3and, 9To BEHBIET-aHAN3 1€JIECO00PA3HO MPOBOANUTH MPHU OTMPEIEICHHO
3aJaHHbBIX OTHOIIICHUAX MOITHOCTH HNC x MOIIHOCTH LIyMa.

Jlureparypa

1. bypauénok, . b. Aranu3 BeiBreT-npeoOpa3oBaHueM TOHKOW CTPYKTYPHI TIIACHBIX 3BYKOB
peueBoro curnana / U. b. Bypauénok, B. K. XKenesusik / Teopernueckne ¥ TPUKIAJIHBIC aCIEKTHI
WHQOPMAIMOHHON 0E30MacCHOCTH @ MaTepHaibl MEXKAyHap. Hayd.-PakT. KoH)., MuHCK, 19 uioHs
2014 r. / YO «Axkan. M-Ba BuyTp. nen Pecn. bemapyce»; peakon.: B. b. [llabanos (oTB. pea.) [u
np.]. — Munck, 2015. — C. 124-128.

ONPEAEJEHUE TOHAJIBHOCTU TEKCTA METOAOM OBYUYEHMUS BE3 YUUTEJISL
AN. T'epbux, M.B. Axcamut; E.A. Makosua

J1a onpeneneHusl TOHAIBHOCTH TEKCTa B HACTOSILES BPEMsI aKTUBHO NPUMEHSIOTCS METOJIBI
MAIIMHHOTO OOYUYEHHS C Y4UTeleM, OJJHAKO JUIs UX MPUMEHEHUS] HeoOXOIMMO Halluue oOydaromei
BbIOOpKH. COOp JaHHBIX JJs OOydaromied  BEIOOPKM MOXeT OBITh JIMOO HEBO3MOXKEH, MO0
HEONPaBJaHHO 3aTpaTeH. B Takux ciydasx wmenecooOpa3HO NPHUMEHSTh METOAbl oOyueHHs Oe3
YUUTEIA.

JaHHbId MeTo/A ompenesieHHs TOHAJIbHOCTH COCTOMT M3 Tpex maroB. Ha mepBoM mmare u3
TEKCTa BBIAENSIOTCS (pasbl, KOTOPbIE MOTYT BBIpaXaTh MHEHHE aBTopa. sl 3TOro [uis BCEX CIIOB
TEKCTa ONPEICISIOTCA MX 4YacTh PEUM, 3aT€M B TEKCTE OCYLIECTBISIETCS MOUCK (pa3, KOTOphIE
COOTBETCTBYIOT OJIHOMY W3 CHHTAaKCHUYECKHX IIA0JIOHOB, 4YacTO HCHONB3YEMBIX JIJIsl BBIpaKEHUS
MHEHUs (HalpuMep, CyLIeCTBUTENbHOE + IpuiiaraTebHoe Jinbo riaaroi + Hapedue). Ha Bropom miare
onpenesnseTcs TOHAIBHOCTH ()pa3, BbIIEJEHHBIX Ha MepBoM miare. s 3TOro M3 MOTOYEYHOM
B3aUMHOUN MHMOpMaIK (pasbl U CIOBA «XOPOIIHID» BEIYUTAETCS TTOTOUYCYHASI B3aUMHAsT HHPOPMAIIUs
9TOM ke (hpa3pl u cloBa «uoxoi». [loToueunas B3aumHass wHMOpManus — JorapudM OTHOIICHUS
BEPOATHOCTH HOSIBICHUS JIByX TEPMHMHOB BMECTE K BEPOSTHOCTH TMOSBIECHUS 3THX TEPMHHOB
HE3aBHCUMO JIPYT OT Jipyra. B kauecTBe OLEHKH BEPOATHOCTH MCIIOJIb3YETCS KOJTMUYECTBO PE3YJILTATOB
TIOWCKOBOM CHCTEMBI Ha COOTBETCTBYIOIIMH 3ampoc. B pesymbrare ans kaxnaod ¢pasbl OyneT
MOJYy4eHO 3HAUYEHHWE TOHAJIBHOCTU: IIOJIOKUTEIBHOE 4YHCIO OyAeT O3HAa4yaTh IOJIOKUTEIbHYIO
TOHAJILHOCTB, OTPULATEIBLHOE — HETaTUBHYI0. Ha TpeTheM Imare omnpenensercd TOHAIBHOCTb TEKCTa
MyTEeM HaXOKJICHUS CPETHEr0 3HAUEeHUS TOHAIBHOCTE! (hpa3, BXOAAIINX B JAHHBIX TEKCT.

IMoxxompl, ocHOBaHHBIE HA O0YYEHUM 0€3 YUUTEIls, XOTh ¥ MMOKa3bIBAIOT MEHBIIYI0 TOYHOCTD B
pabote, HO TmoNy4daeMble MOJEIH SABJSIOTCA JOMEHHO-HE3aBHCUMBIMH M BEPHO ONPENEINSIOT
TOHAJIFHOCTh OTJENBHBIX CJIOB, 3HAYEHHE KOTOPHIX 3aBUCHT OT KOHTEKCTA.
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