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Jocaimxeno nMHaAMiYHI CeKTPU IIYMY NPHUCTPOIB ayaio3amucy, a TaKoX aygiomJjar
KOMII 10TepiB. 3anponoHOBaHO MeTOAMKY ineHTHdikalii TakMX NPUCTPOIB, OCHOBAHY Ha
NnopiBHAHHI KoedimiecHTa XbOpcTa 1JIsl CNEKTPATbHUX IIIJIBHOCTEl HECTAIOHAPHOTO LIYMY
ayaio3anMcylounux NPUCTPOiB. 3ampomnoHOBAHO MOHATTH NOPTPeTy XbOPCTAa MPHUCTPOIB
ayniozanucy. PesynbTatu nawTh 3Mory ineHTHdikyBaTH KOHKpeTHHil mpuctpiii. 3podseno
BHCHOBOK MNP0 3arajJibHUil XapakTep uni€ei MeTOOMKH M aHadi3y WMYyMiB OyIb-IKOT0
NMOXOKeHHsI Ta ineHTHdikauii ix mKepes.

KarouoBi cioBa: nuHaMiyHMi cHmekTp mymy, ieHTH(ikanis mpucTpoiB ayaiozamucy,
noprper Xb0pcra.

This article is dedicated to resear ch of dynamic noise spectra of audio recording device,
as well as computer audio card. Identification technique of such devices is proposed. The
technique is based on comparing Hurst index for amplitude of the non-stationary noise
spectral of different audio recording device. Concept portrait of Hurst is introduced to
characterize audio recording devices. The results allow identifying specific audio recording
device. Conclusion are made about the general nature of this technique for the analysis of any
natur e noise and identification of their sour ces.

Key words: dynamic range noise, identification of audio recording device, portrait of
Hurst.

Beryn

Inentudikamis aymionpucTpoiB TpUBEpTaE 1HTEpeC MOCHITHHKIB 3 0aratboX MNPHYUH: TIPH
NpPOBEICHHI CymoBOI ekcrepTu3u (ailniB aymiozamucy [1]; y 3B'S3Ky 3 BHUMOramMu peKOMEHAIlii
LentpansHoro €Bponelicbkoro OaHKy IIOAO 3aCTOCYBaHHS MOOUIBHHX MPUCTPOIB JUIS 3AiHCHEHHS
0aHKIBCHKUX TPaH3aKI(ii; Ui BUPILIEHHS MpobieM Oe3rekn B KibeprnpocTopi TOIIO.

3aBAaHHS TOJSAra€ B PO3POOJICHHI METOJMIB PO3Mi3HABAHHS aymiONPUCTPOiB, sKi gaBamd O
OJHO3HAUHYy I1H(OPMAIlI0 PO THI MPHCTPOIO, HOro ejaeMeHTHOI 0a3u Tomo. O4eBHIHO, HAHOLIbII
NPUAHATHUM Oyno O iAeHTH(IKYBaTH MPUCTPiM 3a NESIKMMH XapaKTEPUCTHKAMU CUTHANIB, BIACTUBUX
TUTBKH KOHKPETHOMY IPHCTPOI. barato AochiHWKIB JOXONISATh BHCHOBKY, IIO Taka iH(opMmaris Moxe
OyTH 3aKjajicHa B IIyMOBUX CUTHajax. Bylb-aKuii ayionpucTpiil CKIIAIa€ThCs 3 MHOXHHH EIEMEHTIB, SIKi
MalOTh BIJIMIHHOCTI B TapaMeTpax y Mexax JOmycKiB. HeMOXIMBO BHUTOTOBHTH aOCONIOTHO OJTHAKOBI
€NIEMEHTH Ha MIKpOPiBHI, TOMY Ha MaKpOPIBHI IIi BiIMIHHOCTI MPOSIBJISIOTHCS B BiJIXWJICHHSX MapaMeTpiB
MPHUCTPOIB. JHIHHOCTI XapaKTEPUCTHK TPAKTy MIiJCHJICHHS, PE30HAHCHUX 4YacToTaX, KoedilieHTi
mymMonoriuHanHs Tommo. [Ipupoga mymy cydacHHX ayAiONpHCTPOIB 3yMOBIIEHA HEPIBHOMIPHICTIO
MpoIIeciB reHeparii Ta pekoMOiHaIii HOCiiB CTpyMy B HAIIBIIPOBIIHUKOBUX MPUCTPOSX, TEIUIOBUM PYXOM
HOCIIB CTpyMY y IPOBiTHMKAX, a TAKOXK 30BHIMIHIMU HaBOIKaMHu. Ha IIyMu TpaKT ayIionpHCTPOIO pearye
JBOSIKO: 3 OJHOrO OOKy, IIIyM, SIK 1 KOPUCHHH CHUTHAJI, MiICHIIOBATUMEThCS, a 3 IHIIOr0 — CHUCTeMa
IIYMOMOTJIMHAHHS HE JaCTh IIyMY MiJICHIINTHCH CYTTEBO. B pe3ynbTati criekTp nrymy HaOyBa€e CKIAJIHOTO
HECTaI[iIOHAPHOTO XapakTepy, crneuu@ika IOBEIIHKH MIyMiB 3JIOKHUTh BiJl BiIXWICHb IapaMeTpiB
ayIioMPUCTPOIO.
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Bigomo, mo mym# XapakTepu3ylOThCs IIMPUHOIO CIIEKTPa, MOTYXKHICTIO, 8 TAKOXK CHEKTPAILHOIO
mibHICTI0. ChOroJHi 3pobieHo crnpoly iIeHTH(IKYBaTH IIyMH 32 TepeliueHMMH XapaKTepHCTUKAMH,
HAMpPHKIAJ], 32 aHAIi30M criekTporpamu rymy [2]. ¥V pobori [1] 3milficHeHO BeiiBIeTHHI aHAI3 CUTHAITY
JUIsl BU3HAYEHHS HAasIBHOCTI KOMITUISMIT 3amucy. B nmpuHIMII BUINE3raJjani XapakTePUCTUKU IIYMIiB MOXKHA
TUPaXYBaTH, THM CaMHM HIiBEITIOIOUH PI3HHINIO MK Mpuiagamu. ToMy 6a)xkaHo MaTH OLTBII TOHKHIA METOJ
imeHTU(IKALl, AKUH BUKIIOUaB OM MaHIMYJALIl 3 XapakrepucTukamu mymiB. Y [3] HamaHO Mpomo3uilito
PO3PI3HATH KOMIpKOBi TenedoHM OfHIeT MOJIeNi 1 cepii 3a XapaKTepuCTHKaMH IIYMiB. 3ayBasKUMO, IO JUIS
0araThoX 3aja4 MOTPIOHO MaTH METOIUKY 1IeHTH(IKAIT ayJIOMPUCTPOIO B PSKHUMI OH-JIalH, 110 HAKJIaa€e
BHMOT'H Ha Yac 1 armapaTHi MOXKIIMBOCTI TIPOLIEAYPH.

VY pobori BHKOpuUCTaHO MeToauKy RS-anamizy [4] s po3B'si3aHHS 3amaui  imeHTH]iKaiii
ayaionpucTpoiB. Mero/inka BUKOPUCTOBYETHLCS ISl OOPOOKH EKCIIEPUMEHTAILHIX JaHUX YacOBHUX PSIIB 3
BHITAJIKOBOIO TIOBEIIHKOI 1 Ja€ 3MOTy 3HAWTH XapaKTep BHITAJKOBOCTI: TMEPCUCTEHTHICTh a0o
AQHTUTIEPCUCTEHTHICTh JAHUX YacoBOTO psiy. Halyacrile 1o MEeTOANKY BUKOPHCTOBYIOTh B €KOHOMIUHUX
HayKax Ui 3a71a4d MPOrHO3yBaHHS.

Metoauka RS-ananizy Ta kiacudikainia mymis

Meronnka RS-anamizy mpaiioe 3 eKBiJHCTAHTHUMHM YaCOBUMH pSJIaMd, B SKHUX HAKONMWYCHUH
po3Max BiIXHJIEHb BiJ KOB3HOTO CEpENHBOr0 3HAYCHHS, HOPMOBAHOTO Ha KOB3HE CEpPEeTHbOKBAPATHIHE
BIXHUIJIEHHSI, 3aJICKUTh BiJl JTOBXHHM BHOIPKM HAKOMWYEHHS SK MOKasHHMKOBa (yHkiisa [5, 6]. [TokasHuk
¢yHkuii Ha3uBaeTbcs KoedimieaTroM Xbopcra H. s KOXKHOTO 9acoBOTO psiiy MOXKHA OOYHCIHTH
koedimieHT Xbopcra sK KoedillieHT perpecii norapupma HOPMOBAHOTO HAKOIMMHMYEHOTO PO3Maxy [0
Joraprudma JOBXKUHYU BHOIPKH.

VY OurelIocTi MpUKIamHUX 3a4a4  (paKTaTbHUM aHalli3 YacOBOTO PSY BUKOPHCTOBYIOTH SIK
iHCTpyMeHTapiii mporHo3yBaHHs. CTIHKICTh TPEHJY OIHIOETbCS THM, SK 3MIHIOETBCS 3 YacoM
HOpMoOBaHHii po3Max R/S (BimHomieHHs po3maxy R 10 cepeHbOKBaPATUYHOIO BiIXHIICHHS S) 4acoBOro
psaay, abo Hackuibku KoedilieHT Xbopcta H nepesuinye 3HadeHHs 0,5. SIkino yacoBuii psja BimoOpakae
CYyTO BWIIQJIKOBUH IIpolriec, TO 3HaueHHS koediumieHta Xwopcra H=0,5. Skmo koedimieHT Xbopcra
H>0,6(6) , To 4acoBuii psii Ma€ TOBrOTPHUBAJY MaM’ ATh. Y HAIIOMY BHNAJAKY (ppakTaibHi XapaKTepUCTUKH
IIYMOBOTO PSY Aal0Th 3MOT'Y OI[IHIOBATH 1IeHTH(IKAIIIHI MapaMeTpH JOCIiKYBaHUX TIPUCTPOIB.

VY poboti BUKOpUCTaHO Takuii anroput™M RS-anamizy. Posrnspaerbess OMHOBUMIpHUIN 4acOBUH P
Xn, € HOMEpP N eleMeHTapHOI MOl BiAMOBiZae BHIAAKOBOMY Bimmiky wacy t(n), mo mapaMerpuuHO
BU3Hauae GpyHKIi0 3MiHHOT X(f) HAa AUCKPETHIH MHOKUHI TOYOK.

1. ns BHXiZHOTO 9acoBOro psmy X={Xi, Xz,..., Xn} PO3PaxoByeEMO KOB3HE CEPEIHE 3HAYCHHS
npupocTiB X(N) Ha Kpoiii N 3a BUOIPKOIO JOBXKUHH K

_ 1\
T k) = ¢ Z ().
i=n—-k+1

2. O0YMCITIOEMO KOB3HY JUCIIEPCIIO:

n
2 1 N = 2
=1 Y @) -Fm0)
i=n—k+1
3.  Po3paxoByemMo HaKOIHYEHE BIAXMIICHHS BiJl CEPEAHBOTO IS BHOIpKH 3aBI0BXKKH K (po3Max):
J i

H{n,k}=1}1&.:]j{ Z fx{iy — x{n, k) _I}?sir? z (xfi}y— =l k) |

R

1=0-1 4+ i=n—k+1
4.  Po3max HOpMYeEMO Ha CepeHbOKBIPATUYHE BiIXUIICHHS:
— R(n, k)
RS(n, k) = o, (n, k)

5. PospaxoByemo morapudm Bix RSN,K). RS-tpaeckropito momaemo Ha rpadiky IOCITiTOBHICTIO
TOYOK {(Iogn, log RS(n,k))}. 3a MeToJOM HaWMEHIIMX KBaJpaTiB OyayeMoO JiHiO TpeHay (mpsamy).

Koedimieat Xvopcra H nopisHioe xoedimieHTy perpecii.
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Koedimiear Xpopcra 4acTo BUKOPHCTOBYIOTH Ul MPOTHO3YBaHHS (DiIHAHCOBHX IIPOIECIB Y Haci,
HAIPUKIIa1, TPOTHO3YBaHHS OIP)KOBHX IiH. TakoX IOMIMpPEHa MPaKTHKA TPOTHO3YBAaHHS METEOPOIOrTYHUX Ta
IHIIMX TPUPOTHMX SBUI [7]. Y TakuX BHINAAKaX rOBOPSATH MPO MEPCUCTEHTHICTh (YaCOBUM Psiji CKOpille
MPOJIOBXKYE TPEH/I) Ta AHTHIIEPCUCTEHTHICTD (YaCOBUH psil CKOpIllle HE MTPOIOBKYE TPEHI) PAIY.

Meronnka RS-aHanizy BHKOPHCTOBYETHCS TaKOXK JJIsi OMHCY XapaKTepy LIyMy, IO Ja€ 3MOry
XapaKTepu3yBaTH IMPOIIEC, IO MOPOJPKYE IIIyM, 1 TOPIBHIOBATH HOro 3 aHaloriyHuM nporecoM. O6macTio
3aCTOCYBaHHS MO)KE€ OyTH MEOMIIMHA, TEXHIYHI HayKd. TpaaullifHO BBaXKaloTh, IO OUTHH MIyM
Xapakrepusyerbcs inTepBamom H 1 [0,4;0,6), KopuuHeBMii mym — inTepBamom H1 (0;0,2), TOOTO
OYIKY€ThCS TIOBHA HEBH3HAYCHICTh y BIJHOIIEHHI MPOTHO3y dYacoBoro psay. s pokeBoro Imymy
HIT [O, 2,0,4) wdacoBuii psg € antunepcucTeHTHUM. Cipuil IIyM XapaKTepH3YEThCS IHTEPBAJIOM

HIT [O, 6;0,6(6)) — oOmacTh HEWITKOro Mepexomy MK OUTUM Ta YOPHUM IIyMOM. [IJisl YOPHOTO HIyMy

HIT [O, 6(6);1) i yacoBuit psI XapaKTEPU3YETHCS JOCTATHROIO CTIHKICTIO TPEHY.

linoTe3a noBegiHKM CIEKTPATBLHUX KOMIIOHEHT HECTALIOHAPHOTO LIYMY

Imes 3ampoMOHOBAHOrO MiJXOAY TPYHTYETHCS Ha YSABICHHSX MPO HIyM SK MPO HEcTal[ioHapHY
CHCTEMY HEKOPEIbOBaHUX TaPMOHIHHIX KOJIMBaHb. KoXXHA criekTpajbHa KOMIIOHEHTA IIIYMY 3MiHIOETHCS B
Yaci 3a aMILIITYy1010 1 (a300, Ha0yBaOUu B SKICh MOMEHTH 4acy MaKCHMaJIbHUX 3HAa4eHb a00 IOBHICTIO
3HHKaro4H. Yac BUHUKHEHHS KOXHOI CIIEKTPaIbHOI KOMITOHEHTH, TPUBAIICT 1i HapocTaHHs abo criajaHHs,
iHTEepBald Yacy MDK MaKCHUMaJbHUMH 3HAYCHHSIMH BH3HAYalOTHCS BHYTPINIHIMH TpOLECaMH, IO
BiZIOYBarOTHCSl B 3BYKO3AMUCYBAIBHOMY MIPUCTPOT, 1 3aeXaTh BiJi HOro KOHKpETHOI (i3nyHOi pearizarrii.
Ockinbku HE icHye aOCONIOTHO OJHAKOBHX IPHCTPOiB, TO IHTEpBAIM 4Yacy MDK MaKCUMaJIbHHUMH
3HAUCHHSIMM CIEKTPAJIbHHUX aMIUTITY[ JUIS PI3HMX MPUCTPOIB JCHI0 BIAPI3HATUMETHCS, A0 TOr0 K
30UTBIIEHHS 1 3aracaHHs CIIEKTPAJbHUX KOMIIOHEHT HE BiJI0YBalOThCS PIBHOMIPHO. BenmmunHa BigXuieHHS
BiJl pIBHOMIPHOCTI TaKOXX 3yMOBJICHa HEOJHAKOBICTIO PUCTPOiB. OTKe, IIyM — Ile aHCaMOJIb KOJMBaHb, B
SIKOMY KOYKHA CIIEKTpaJIbHa KOMIIOHEHTA 3’ ABIISIETHCS, IOCATAE MAKCUMYMY 1 3aracae He3aJIeKHO Bijl IHIINX
KOMIOHEHT (B JiHIHHOMY HaONIDKSHHI), TPUUOMY Il Mpollec € HEepiBHOMIPHUM B dYaci. MoxkHa
MPHUITYCTUTH, IO Tporiec XbOpCTa IS KOXKHOI CIIEKTPalIbHOI KOMIIOHEHTH Oyje IHAMBIAyaJbHUM. Tomy
HaOip koedimieHTiB XbopcTa sl BCIX CIIEKTPaJbHUX KOMIIOHEHT MOBHHEH IOBHIIIE XapaKTepU3yBaTH
HIOAHCH BIIMIHHOCTEH pi3HUX npuiaaiB. Takuil Habip KOe]ilieHTIB 3aIIPOMIOHOBAHO HA3UBATH MOPTPETOM
Xpopcra. Hmkde HaBeleHO METOAMKY BUMIPIOBaHb 1 PO3pPaxyHKIB 3alpONOHOBAHOI XapaKTEPUCTHKH
pHIay.

MeTtoauka BUMipIOBaHb Ta PO3PaxyHKIiB

OcHoBHa imes imeHTH(IKAIii 3a IIyMOBUM CHTHAJIOM, 3alpOIIOHOBAHO B POOOTI, MOJsIrae y
BiZIMIHHOCTI PO3KUJYy YacOBHX 3alIOKHOCTEH CIEKTpaIbHUX KOMIIOHEHT IIyMy Ui PI3HUX 00 €KTiB.
[Toptperom XbopcTa y mi poOOTI BBaAKAEMO 3AJICKHICTh BEMUYMHM KoedimieHTa XbopcTa BiJ HOMEPIB
CIIEKTpaJbHUX KOMIOHEHT Dyp’ € mepeTBOpEeHHs CUTHAITY.

st otpuMaHHs mopTpery XbopcTa 0OpaHoro ayIionpUCTPOr0 OyII0 BHKOPUCTAHO METOAUKY 3T1THO
i3 puc. 1. IllymoBi curHamm, siki OpandWch 3 BHUXOLY ayAioIJaTH KOMII IOTEpa, BUMIPIOBAIH 3
BUKOPUCTAaHHSIM KoMII toTepHoi nporpamu Oscillometer. Byno nporecroBano 4 pi3ni riati. CUrHamm Ha
nepimid orsy (mporpama Ja€ 3MOry CIIOCTEpIiraTd TMHAMIUYHHN CIIEKTP BUMIPIOBAHOIO CHUTHAIY) MajH
XapaKTepPUCTUKY IIyMOBHX 3 aiarna3oHoM 4acTtoT Big 10 I'm mo 20 k['n, ammuniTyJHe 3HAYCHHS CHUTHAJIIB
cranopmiio O6mu3pko 10 MkB, wacrora onudpysanns 44,1 x['u. Ilotim 3BYKOBUil Qaiin 3ammcyBaBcs B
crepeodopMari 3 posmupeHHsM Wav. Lle po3immpeHHs He CTUCKAE MaHi 1 Ja€ 3MOry TOCTIANTH aMILTITYay
HaIPyTH JJI KOXKHOTO BIIJIIKY 4Yacy. 3amuc TpuBaB OJIM3bKO 2 CEK, OTXKE, 3alUC KOXKHOI TOPIKKH MiCTHUB
1o 88 tucsty BimtikiB. s 00poOku nanux Oyia Bukopuctana nmporpama MathCAD. daiin iMmopTyBaBcs B
mporpamy, JJisl MOJANBIINX PO3PaXyHKIB OYJI0 BUKOPUCTAHO JIaH1 OJHIET JOPIKKH.

OOpanu BikHO B po3Mipi 128 BimiikiB, mo Bianopimae 2,9 mcek. I3 3acTOCyBaHHSM IIBHJIKOTO
neperBopeHHsa Dyp'e Ha 128 BimTikax OTPUMaHO 3HAYCHHS 65 CIIEKTpaJIbHUX KOMITOHEHT, KO)KHA 3 SKUX €
KOMITJIEKCHOIO aMILTiITY1010. Tak Oyllo OTpMaHO JHHAMIYHHMA CIIEKTp MIyMYy.
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Po30uTTs yacoBoro psay Ha BikHa

s

3acTocyBaHHS 10 MOCJTiTIOBHOCTI BikoH nepeTBopenHs Myp’e

.

IlobynoBa aMmiTyAHUX Ta (a30BUX CHEKTPOrpam

¢

Po3paxyHok koedinienTa XbopcTa 1J151 KOKHOI
CIIEKTPaIbHOT KOMIIOHEHTH

.

IModynoBa mopTpera XnopcTa,
SIKUH CKJIaJa€TheA 3 KoedinieHTiB XbopcTa /151 00paHux
CMEKTPAJBLHUX KOMIIOHEHT LIyMY

Puc. 1. Memoouka no6yooeu nopmpema Xoopcma ayoionpucmporo

3ayBakuMo, 10 JOJATKOBHM iHJAWKATOPOM MPAaBHIBHOCTI PO3PaxyHKIB CIYrye BeTHYMHA
CEpPEIHBbOKBAIPATHYHOIO BIIXUJICHHS, KA JUI OITOBOT BUIIAJAKOBOI MOCITiMOBHOCTI nopiBHIOBaa 0,5, a ms
BHITIAJIKOBOT'O palioHajgpHOro yucia B intepBam [0,1] mopiearoBama 0,297. Ilpu po3paxyHKy MOKa3HHKA
XbopcTa JUTsl MOPIBHIOBAHKUX IOCIIOBHOCTEH MOBMHHA OyTH OJJHAKOBA KUIbKICTh BIUTIKIB N.

Pe3yabTaTu eKcnepuMeHTy
[epeBipsiin METOAMKY Ta NMPAaBHIBHICTH PO3PaxXyHKIB 3a JIOMIOMOTOK TECTOBOT'O HIyMY — OuIoro
nIymy, 1o OyB 3reHepOBaHUi MPOTrpaMHUM TeHepaTopoM. Pe3ynbTaTh JUIsi TECTOBOTO IIIyMYy HaBEIEHO Ha
puc. 2.

I(RS;) 1- n(RS;) 1}
A

0693, n(i) 3 0693, n(i) 3
a 6

Puc.2. I'paghix RS cmamucmuku 0151 cnekmpanibHux KOMROHEHM WyMy 610 NPOSPAMHO20 2eHepamopa.
a — ons 64-i komnonenmu, 6 — oaa 10-i komnonenmu

3’scoBaHoO, IO IpoIiec XbOpCTa BiAOYBAEThCS OMHAKOBO UIS PI3HMX CHEKTPAIbHMX KOMIIOHCHT.
[HmukaTOpOoM WBOrO € KYT Haxuily TpPEHHIy, SKWH BHUSBUBCA MPAKTUYHO OJHAKOBUM JUISL PI3HUX
CIIEKTPaJIbHUX KOMIIOHEHT.

Pesynbratu pospaxyHkiB RS cratuctuku s MikpodoHa HaBemeHo Ha puc. 3-5. Puc. 3
MPEICTABIISIE aMILTITYAy BIACHHX IIyMiB MikpodoHa. Ha puc.4 300pakeHO TUHAMIKY 3MiH CIIEKTPaIbHUX
KOMITOHEHT IIyMy 3 4acoM. [Ipomecm XwpopcTa ajisi BUCOKOYACTOTHHUX 1 HI3KOUYACTOTHHX KOMIIOHEHT
BIJIPI3HSIOTHCS. 3MIHHM CIIEKTPaIbHHUX aMILTITYJ] HU3KOUYACTOTHUX KOMITOHEHT IyMYy BHUSBHIIACS OLUTBII
TUTABHUMH.
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Puc. 3. Bracui wiymu mixpogona.
a — amMnaimyoa wymie MiKpoghomy 3anedxicho 6io uacy; 6 — oinanka epaghixa (a) 6 oxoni sionixie t=2440

Puc.4. Junamixa 3min cnekmpanbHux KOMROHEHM ULYyMY .
a — ons 64-i komnonenmu, 6 — oaa 10-i komnonenmu

MoykHa cIlocTepiraTd CyITE€BY PI3HHIy MDK IpolecamMu XbOpPCTa JJisi BHUCOKOYACTOTHHUX Ta
HI3KOYaCTOTHHUX CHEKTPaJbHUX KOMIOHEHT. J[JIs1 HU3KOUaCTOTHUX KOMITOHEHT MO)KHA OYiKYBAaTH OUTBIIMX
KoedirieHTiB XbpopcTa MOPIBHIHO 3 BUCOKOYACTOTHUMH KOMIIOHEHTAMH, IO MATBEPDKYE pUC.5.

[¥]

(RS} 1F B In{RS;) 11

0.5F A 0.3F

0603, tn(i) 3 0693, n(i) 3

a o6

Puc.5. I'paghix RS cmamucmuxu cnekmpanbHux KOMROHEHM WyMYy .
a — ons 64-i komnonenmu, 6 — oaa 10-i komnonenmu

Ha puc. 6 HaBeneHO pe3ynbTaTH EKCIIEPUMEHTY ISl ayJiomiaT pisHUX Komi totepiB. Ilo oci
OpJMHAT BiJKJIaJICHO 3HAUCHHS MOKa3HHMKIB XbOPCTa, PO3PAXOBAaHUX 3a BHUIIEONHMCAHOK METOAMKOI. Ilo
oci abCIMC BiKIIaJIGHO HOMEPH TapMOHIK IIYMOBOT0 CHrHaiy: Touka K=1 BimmoBisae BOChbMiii rapMOHIIli
posknamanus B psag Dyp’e, KoxkHe HacTyHe 3HaueHHS K € kpatuum uunciy 8 (16, 24, 32, 40, 48, 56, 64
TapMOHIKH BIAMOBiAHO). SIK BHIHO 3 pHC.6, 3HaUCHHS MOKAa3HWKAa XbOPCTa UIA IJIATH CTAIliOHAPHOTO
KOMIIT' I0T€pa € JIOBOJI OJIM3BKMMH JJIsi BChOIO YaCTOTHOI'O Jiala3oHy, TOJI SAK JUIsl TUIaTH HEeTOyka,
nmounHarouu 3 24 no 56 rapMoHiky, HOro 3HaYeHHS CYTTEBO BipisHseThesa. OTke, 3a mopTperoM XbopcTa
MOXHa IIeHTH(IKYBaTH ay[ioIuIaTy KOMIT I0Tepa, a TakoK MikpodoHa.
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Puc. 6. [lopmpemu Xvopcma 051 mpvox ¢aiinie i3 3anucanum
wymom. I paghixu 3 6inumu keaopamamu i MPUKYMHUKAMI
gionogioaroms ayodioniami cmayioHapHo2o Komn' lomepa, epagik
3 YOPHUMU MOYKamu 8ionosioac ayoioniami HemoOyKa

Bucnorok

3anponoHOBaHO KOHIIETITYyalbHI OCHOBM METOIMKH BUMIpPIOBaHHS ileHTH(IKallIfHIX mapamMerpiB
ayJio3anucyBalbHUX IPUCTPOIB. B OCHOBY METOAMKH MOKJIAICHO TilOTE3y, IO Mpoliec XbOpCcTa YacoBOr0
psAAy, YTBOPEHOIO 3 BIUTIKIB aMIUTITYOM IIyMIB 3BYKOBOI'O Jialla30Hy, 3aJeKHTh BiJ 1HIUBIAYyaTbHHX
0COONIMBOCTE KOHKPETHWX TPHUCTPOIB — TMPHUPOJHOrO PO3KUAY 1X mapameTpiB. Bracmimzok
HECTaIllOHAPHOCTI IIYMIB JETAJBHIIIOW Oyle XapaKTepHCTHUKa Mpuiaay, IO CKIAAa€Thes 3 Habopy
koedimientiB Xpopcra (moprpera XbopcTa) A YacOBOI IOCITIMOBHOCTI aMILIITYa CIEKTPaNIbHUX
KOMITOHEHT.

JloBeneHo eKcrepiMeHTalbHO, MO TOpTpeT XbOpCcTa OJHO3HAYHO 1IeHTU(IKYE ayaio3amucyBaTbHUHI
MPHUCTPIH 1 HE 3aJIeKUTh BiJl KOHKPETHOI peamizallii IIyMOBOro mporeccy. TakoK eKCIepUMEHTAIbLHO
JIOBEJICHO, 110 TOPTPeT XbOPCTa HE 3aJICKUTh BiJl IOYaTKOBOI TOUKM BUOOPKH mpoiiecy Xwopcera. Lle nae
MiIcTaBy MPOTMOHYBATH 1[I0 XapaKTEPUCTHKY, a TAKOXK METOJMKY BUMIPIOBAHHS Ta PO3PaXYHKY sIK HaJiiHI
imeHTu(ikaTopa A1 KOHKPETHOrO MPpUiIaay. MeToIuKy MepeBipeHO Ha TECTOBUX YACOBHX IOCHIIOBHOCTSIX
O110r0 IIyMy Ta TapMOHIIHOTO CUTHANY, MO OyJIH 3reHepoBaHi MPOrpaMHUM TeHepaTOPOM.

OTxe, pe3y/bTaTd POOOTH TOKa3yIOTh, IO JUIS igeHTH(IKALl ayTionpUCTpoiB 3a iX IIYMOBHUMH
XapaKTepUCTUKAaMH TIOTPIOHO OOYAYyBaTH MOPTPET XbOPCTa 3 TOAAIBIIUM MOPIBHSIHHAM MDX COOOIO JUIs
KOXKHOT'O MpHUCTPoro. Pazom i3 criekTporpamMamu moprper XbopcTa po3IIUPIOE MOKIMBOCTI ieHTHdiKamii
ayIiOMpPUCTPOIB.

Posrisimaroun B IMPIIOMY CEHCI 3alpOITOHOBAHY METOJMKY 3 BUKOPUCTaHHS MOKa3HWKa XbOpCTa B
3ajauyax BU3HAUCHHS CIICHU(IYHUX IMapaMeTpiB TUHAMIYHOTO CIEKTpa IIYyMiB, MOXKHA 3pOOHTH BHCHOBOK
PO MOXKJIMBICTh 11 3aCTOCYBaHHS HE TLIBKH JJIs ayqiOCHTHAIIB, a 1 JUIA CHUTHAJIB IHIIOI HPHUPOIH,
HanpUKIa, Ui iAeHTH Ikl 00’ €KTIB 3a XapaKTEPUCTHKAMH Y IPOCTOPOBIii 00J1aCTi.
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