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rpynnbi), 2940-2915 cmt (konebaHus pagukana -CH,), 2975-2950 onit (KonebaHus
pagukana -CHy).

Takum 06pa3om, ObINN N3yyeHbl (U3NYECKEe BENNYUHBI: MIIOTHOCTb, PaB-
Hasd 1,057 r/cM , BA3KOCTb, 3HaYeHe KOTOPOW NafaeT C yBe/IMYeHeM Temneparty-
pbl. Takxe gokaszaHa cTpyktypa MOTA NK-cneKTpocKonuei.

Cnncok ncnosib3oBaHHbIX UICTOYHNKOB:

1. Ky3bMuHCKMI, A. C. OKucneHne Kayuykos 1 pesvH / A.C. Ky3bMUHCKUA,
H. H. JlexxHes, FO. C. 3yes // Mocksa, 1957. - c. 318.

2. KysbMuHCKMA, A. C. Xumundyeckume npespalleHmns anactomepos / A. C.
Ky3bmuHcKuia, B. B. Cugopos // 1984.

UepHomopel, AHapen AneKceeBu,

npodeccop Kageapb! NPUKNAAHON NHPOPMATUKN 1N MHPOPMALIMOHHBIX
TEXHOMOI A,

VHCTUTYT MHXEHEPHBIX 1 LMPPOBLIX TexHoornin HAY «benl" Y,

A. T. H., npogeccop;

(benropopa, Poccus)

bonrosa EBreHna ButanbeBHa,

Crapwwii npenogasaTesib Kagedpbl NPUKIAAHON MHOPMATUKN U
NH(OPMALMOHHbIX TEXHO/OT A,

VHCTUTYT MHXEHEPHBIX 1N LUPPOBbLIX TexHoornin HAY «benl"yY»,
(benropopa, Poccus)

UepHomopew, apba AHppeeBHa,

MarncTpaHT Kaeapbl MaTemMaTMyecKoro 1 NporpaMmmHoOro obecrneyeHums
NH(POPMALMOHHbIX CUCTEM,

VHCTUTYT MHXEHEPHBIX N LMPPOBbLIX TexHoornin HAY «benl"yY»,
(benropopa, Poccus)

O CBOWCTBAX COBCTBEHHbIX UMCE/T CYBIMOJ/IOCHbIX
MATPU/LU KOCNHYC-TIPEOBEPA3OBAHWA

B undpoBoin 06paboTKe N306paXKEHNIA NPU PeLLIEHMI Pa3/INUHbIX 3adady, Ta-
KNX KaK MOBbILLIEHNE BU3Ya/IbHOr0 KavyecTBa 3006paxXeHunit, yaaneHve WymoB, Bbl-
[eNeHne OTAeNbHbIX KOMMOHEHT M306paxeHW [1], yMeHbLUeHWe KX OGUTOBbIX
NpefACTaB/IEHNI (CXKaTWe) U Ap., WNPOKO NPUMEHAOTCA pas/inyHble OPTOroHa lb-
Hble Npeobpas3oBaHUs. 3HAUYUTENIbHOE PacnpPOCTPaHeHWe MOJyYnsIo NPUMEHeHVe
KOCUHYC-Npeobpa3oBaHNs, KOTOPOMY COOTBETCTBYET BbICOKUI YPOBEHb KOHLEH-
Tpauun 3HEPrMn N306paxxeHNs B HEOO/bLLIOW NoA061acTy ero 06nacTu onpeaene-
HUS.

OueBMAHO, 4YTO A/ KOCUHYC-MpeobpasoBaHNA BbIMOHAETCA PaBEHCTBO
MapceBans W, Kak CneAcTBue, 3HaYeHNE SHEPTUN U300PAKEHMS MOXHO NpefcTa-
BUTb B BMAE CYyMMbl YacTel 3HEPrum [aHHOro M306paxeHus, COOTBETCTBYHOLLMX
OTAe/IbHbIM HerepeceKatoLMMcs Nofo61acTam, NonyyYeHHbIX B pesyibTaTe pa3ou-
eHnsa 061acTu onpeaeneHns KocMHyc-npeobpasoBaHus,

B [2, 3] noka3aHo, YTO NPK BbIYUCNEHWUM YaCTein 3HEPrnm N300PaXKEHNIA B
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cybnonocHele  MaTpuubl
[3], onpegensto-
[JaHHble cy6no-
Cneposaresib-

noao6nacTax  MOXHO
COOTHOLLEHWA,

Pas/IMYHbIX  YaCTOTHbIX
KOCUHYC-npeobpasoBaHus. 3
WMX 3HA4YeHMEe 3MEMEHTOB CYOMOMOCHLIX MaTpul,
NOCHble  MaTpuubl  ABAAKOTCA  CUMMETPUYHBIMKU U
HO, OHM MMEKOT MOJIHbIN Habop OPTOrOHaNbHbIX COBGCTBEHHbLIX BEKTOPOB.
4YTO 3HAYeHMA COOCTBEHHbIX YMCEN
COBMNAaZaldT CO 3HAYeHUSAMU [Joniel
CUHyC-peobpa3oBaHUM  ee  COOTBETCTBYHLWMUX  COOGCTBEHHbIX
olWein B  COOTBETCTBYHLLYK CybnosocHON  maTpuue nogo6nactu
HbIX YaCTOT, U NPUHMMAIOT 3HAYeHMA B AnanasoHe ot 0 go 1.

Ons  pa3paboTKyn MeTOA4OB peleHns  pasfinyHbiX  3ajad
XEHUN  nHTepec  NpeAcTaBNfeT  WUcClefoBaHWMe — pacnpejeneHus
CTBEHHbIX YMCeN Cy6NOMNOCHLIX MaTPUL, KOCMHYC-MPeobpa3oBaHus.

PaccmoTpum cy6nonocHble MaTpuLbl G,

MPUMEHATb
NPUBEAEHHbIX B

cnegyeTt, uTo
BELLLECTBEHHbIMMU.

cybnonocHo

3HEprum npu Ko-
BEKTOpOB,  nonaga-
NPOCTPaHCTBEH-

MoXHo mMaTpu-

bl KOCMHYC-Npeobpa3oBaHus

nokKa3aThb,

06paboTKM
3HauYeHwui

n3obpa-
co6-

rn=12..R, KOCUHYC-

npeobpasoBaHnsA, pa3MepHOCTb KOTOpbIX paBHa N; X N; 371emMeHTOB, COOTBETCTBY-

obnactu Ha R; mo-

nogo6nactam pa3bueHnun onpegeneHuns

OLMX YaCTOTHbIM
pobnacteii (N, = 64, R, = 8).

B T1abnuue 1 npuseneHsl
HbIX cybnonocHbiX MmatpuyG™, r; =1,2,...,Rj.

Tabnuua 1.3HAYeHUS COOCTBEHHbLIX 4KMCesl CY6MOMOCHbLIX MaTpuy, npuv
N, =64, R, =8 (nepsble 12 3Ha4eHWi1)

npu

3HauyeHMs nepBbiX 12 COGCTBEHHbIX UWMCEN YKasaH-

No Cob6cTBEHHbIE Yyncna cybnonocHon matpuubl GA
1 2 3 4 5 6 7 8

1 |1 1 1 1 1 1 1 1
2 |1 1 1 1 1 1 1 1
3 |1 1 1 1 1 1 1 1
4 |1 1 1 1 1 1 1 1
5 |1 0,999 0,999 0,999 0,999 0,999 1 1
6 |1 0,994 0,993 0,993 0,993 0,993 0,992 1
7 10,998 0,936 0,937 0,937 0,938 0,939 0,942 0,985
8 10,915 0,705 0,701 0,700 0,699 0,699 0,698 0,681
9 10,319 0,300 0,299 0,299 0,298 0,297 0,294 8,55E-02
10 | 1,50E-02 |5,83E-02 |6,21E-02 |6,31E-02 |6,36E-02 |6,41E-02 |6,54E-02 |2,04E-03
11 |2,32E-04 |8,51E-03 |8,16E-03 |8,02E-03 |7,87E-03 |7,57E-03 |6,58E-03 |2,31E-05
12 |2,03E-06 |5,22E-04 |6,62E-04 |7,07E-04 |7,31E-04 |7,54E-04 |8,03E-04 | 1,60E-07

[aHHble, npuBefieHHble B Tabnuue AEMOHCTPUPYIOT  (4TO NOATBEPXKAaeT-
CA  MHOTOYMC/IEHHBIMW  BbIYUCAUTE/IbHBIMU ~ 3KCMEPUMEHTaMM), 4TO OueHKM J; u J,
KONn4yectBa COOGCTBEHHbIX umcen, 6nM3kux K 1 ©M K O COOTBETCTBEHHO, OMNpejens-

eTcs CNeayoLuMy COOTHOLLEHUAMMU:
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Ji = [Ni/?N]-2,J0 = [Ni/+ 2. (2)

MO>XHO noKasaTb, YTO COBCTBEHHbIE BEKTOPbI, COOTBETCTBYIOLME «eANHNY-
HbIM» COOCTBEHHbIM YKMCaM PasNNYHbIX Cy6brnosIOCHbIX MaTpULL, OPTOrOHasIbHbI
APYT ApYry v 06pa3ytoT HOBbIN 6a3nc, Ha OCHOBaHWM KOTOPOro MOXXHO NOCTPOUTb
3(peKTMBHbIE NpeobpaszoBaHNA AN LUMPOBON 06paboTKN N306paKeHUI.

Takum o6pasom, B paboTe NpmBeAeHbI pe3y/ibTaTbl aHaIM3a 3HaueHu cob-
CTBEHHbIX YMCen CybnonocHbIX MaTpUL, KOCUHYC-MpeobpasoBaHmA. NokKasaHo, 4To
COBCTBEHHbIE BEKTOPbI, COOTBETCTBYHOLLME eANHNYHBIM COOCTBEHHbIM YKMC/1aM
Cy6MnosIoCHbIX MaTpuL, OPTOroOHaNIbHbI A4PpYr ApYrY 1 6asunc, CPOPMUPOBAHHbIX Ha
NX OCHOBE, MOXKET ObITb MCMO/Ib30BaHbl B Pa3NM4HbIX 3ag4a4ax 06paboTKu n306-
PaXKEHWNA.

VccnefoBaHve BbINOIHEHO NPy hMHAHCOBOM nopaepXXke PO DU B pamkax
Hay4Horo npoekta Ne 19-07-00657.

Cnncok ncnosnb3oBaHHbIX UICTOYHNKOB

1. XKnnsakos E.I"., HepHomopey, A.A. O6 onTuManbHOM BblaenieHnmn cy6bno-
NIOCHbIX KOMIMOHEHT 1306paxkeHn // 'HhopMauyoHHble CUCTEMbI U TEXHOMOTUN.
2013. Ne 1 (75). C. 5-11.

2. YepHomopey A.A., bonroea E.B. O6 aHann3e jaHHbIX Ha OCHOBE KOCU-
HYCHOro npeobpasoBaHus // HayuHble BegomocTn benlyY. Cep. 9koHOMUKaA. VH-
opmartmka. 2015. Ne 1 (198). Bbin. 33/1. C. 68-73.

3. )Kunskos E.I'., HepHomopey A.A., bonroea E.B. O cybnHTepBas/IbHbIX
MaTpuLax Ha 0OCHOBe YHUTapPHbIX NpeobpazoBaHnii // CeTeBOI Hay4YHbIN XypHa
«HayuHbI pesynbTat». Cepus «/IHhopMauMoHHble TeEXHOOrmm». - T.2, Nel. -
2017. - C. 55-63. - Pexxum gocrtyna:
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OnbluaHckuin I ne6 bopucosuny,

CTYAEHT 2 Kypca Marncrparypsbl

Kadeapa MHDOPMaLMOHHO-TETEKOMMYHUKALMOHHbLIX CUCTEM U TEXHO/Or A
NHCTUTYT NHXKEHEPHbIX N LNPPOBbLIX TEXHO0T NI

HNY «benl"Y»,

(Benropog, Poccus)

NCCNEAOBAHWE PEYEBbIX KOJEKOB C TEXHOJ/TOIMMEW HD-
VOICE

B ctaHgapTax 3G n 4G, B KOTOPbIX UCMONb3YOTCH COBPEMEHHbIE CUCTEMBI
MOZYNALUNU 1 MYNbTUNNEKCUPOBAHNS, HET HEOOXOAMMOCTM CUMIbHO CKMMATb CUT-
HaJs1, HO Mpw 3TOM MOAB/ISETCA OCTPas He0OX0AMMOCTb 06ecneyunThb 60/1ee BbICOKOE
Ka4decTBo cepBuca. B ctaHgapTax UMTS ucnonb3yeTtca Kogek- Adaptive Multi-
Rate Wideband (AMR-WB), B 0CHOBY KOTOPOI0, MOJIOXEH TOT »Xe a/Ir0OPUTM, YTO
N BO MHOIMX APYrux Kofekax, MPUMeHsSIeMbIX B CUCTEMaxX COTOBOW CBA3U- KOAEK
nnHenHoro npegckasaHnsa peun (CELP - Code Excited Linear Prediction). MNpu-
4yem B Ka4yeCTBe UCXOAHOro NoToKa 6epeTcs peyeBoil CUrHasl, OrpaHUYeHHbIN
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