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B. A. Hecmepog — marucTpaHT kadepbl MOLENMPOBAHMS BbIYUCIIUTESbHBIX W AIEKTPOHHBIX CUCTEM
0. O. XapuHose (kaH[. TeXH. HayK, [OL,.) — HAYYHbIA PYKOBOAWUTENb

AHAIU3 METOAOB CXXATUA PEYEBOIO CUrHANA

OcHoBHble 06beMbI NepejaBaeMoit MHGOPMALMK Ha CETOAHSA MPUXOAATCS Ha Peydb — 3TO U NPOBOAHAS
TENedOHNS, N CUCTEMbI COTOBOW U CMYTHUKOBOW CBA3W, W T.4. [103TOMY 3(h(HEeKTUBHOMY KOAMPOBAHMIO, UMK
CKaTUIO PEYM B CUCTEMAX CBA3N YAENAETCH UCKNIOYUTENBHOE BHUMAHME.

CTOMT OTMETUTb, YTO peyb 0b6nagaeT TakuMK CYLLECTBEHHBIMU OTANYMAMM OT 060BLLEHHOrO 3BYKOBOMO
curHana, kak 6onee yakas nonoca 4actoT (0kono 4 kI') 1 Hanuyne 3Ha4YNTENbHOTO Yncna HEMHAOPMATHUBHBIX
nays B CurHane, Yto NO3BONWIO CO3LaTb Psf anropuTMOB CXaTWSi OPUEHTUPOBAHHBIX TOMBKO HAa peyeBble
CUrHarbl. Ha ceropHsLWHuiA feHb, Hanbosbllee pacnpoCTpaHeHne anropuTMbl CKaTUs peyn ¢ noTepsmu no-
nyaunu B cuctemax IP-tenedorun. VolP (Voice-over-IP) — IP-Teneorus — cuctema cBS3u, npu KOTOPOW
aHaroroBblil 3BYKOBOW CUrHan OT 04HOro aboHeHTa AMCKPEeTU3NpYeTCS (KoaupyeTcs B LMAGPOBON) BUA, KOM-
npeccupyeTcs 1 nepecbinaeTcs no UugpoBbIM KaHanam CBA3u 40 BTOPOro aboHeHTa, rae npoussoauTcs 0b-
paTHas onepauus — 4EKOMNPECCHs, AeKoanpoBaHue 1 BOCPOM3BEAEHNE aHaIOrOBOro CUrHana.

MCTOYHMKOM MHCOPMALMOHHBIX JaHHbIX SBNSETCS PEYEBOM CUrHas, BO3MOXHOW MOZESbI0 KOTOPOro
SBMSIETCH HECTaLMOHAPHLIA CRyYalHbIn npouecc. B nepBomM NpubmkeHn MOXHO BbIAENUTb criedytolme
TUMbI CUTHANbHBIX (hParMEeHTOB: BOKANM3MpOBaHHbIe, HEBOKANM3MPOBaHHbIe, NepexoaHble U nayssl. [pu ne-
pefade peun B LMpoBON (hOpMe Kbl TUM CUrHana npu O4HOW W TOW Xe ANMTENbHOCTA U OANHAKOBOM
kayecTBe TpebyeT pasnunyHoOro yucna out ana koguposaHns 1 nepegayn. CrnegosaTensHoO, CKOPOCTb Nepeaa-
YW pa3HbIX TUMOB CUrHarna Takke MOXET BbITb pasnuyHoi, 4To 0BYCNOBNMBAET NPUMEHEHWE KOAEKOB C nepe-
MEHHOW CKOPOCTbIO.

Ha cerogHsLWHWA AeHb NpUMeHsieMble METOAbI CXXaTWs PeYEBbIX CUrHAOB, MOXHO YCMOBHO pPa3aeniThb
Ha 3 knacca: kogepbl (POpMbI CUrHana, BOKOLEPbI 1 rbpuaHbIE KOAEPbI, KOTOpble COYETaoT B cebe AOCTONH-
CTBa [BYX NpeablayLLnX Knaccos.

Kogepbl hopMbl curHana sBNSOTCS NPOCTENWMMI Kogepamu peyn, BoobLLe He MCMOMNb3YHLUMKU WH-
hopmaLmo 0 TOM Kak bl CChopMMPOBaH CUrHan, a NPOCTO CTapatoLLMecs MakCUManbHO NpUbnnU3nNTbL AeKo-
AVPOBaHHbIA CUrHanN no hopme K opurHany. TeopeTuiecku OHW He 3aBUCAT OT XapakTepa curHana, nogasa-
€MOr0 Ha BX0Z, U MOTyT UCNONb30BaTLCS ANS KOAMPOBAHMS MtobbIX, B TOM YACTE U HE PeYEBbIX CUrHAMOB.

CambIM NpoCTbIM CNOCOBOM KOAMPOBaHWUS (POPMbI CUrHana SIBISETCS UMMYMbCHO-KOLOBas MOAYNs-
uns — KM (unu PCM - Pulse Code Modulation), npy ucnonb3oBaHum KOTOpoil NPOU3BOAUTCA MPOCTO AMUC-
KpeTu3aumus 1 paBHOMEPHOE KBAHTOBAHWE BXOLHOMO cCUrHana, a aanee npeobpasoBaHue MonyyeHHoro pe-
3ynbTata B paBHOMEPHbI [BOMYHbIA Koa.lpu atom f . =3.4xly ; yacTtota Anckpetusauymm f, =8x/y.

Mocne paBHOMEPHOTO KBAHTOBAHWS MPK YMCne ypoBHen L = 2'2 1 npeasapuTensHoro KOaMpoBaHUs Mpoua-
BOAMTCA LMpoBas KOMNpeccus, B pesynbTaTe Yero AnnHa KopoBOW KOMBMHALWMW yMeHbLIaeTes 40 n=8
paspsgoB. PesynbTtatom npeobpa3oBaHust SBASETCA 4BOWYHAS MOCNEOOBaTENbHOCTb, NepefaBaemas Co
CKOPOCTbLO 64 KBUT/C.

TUNMYHBIM BOKOEPOM SIBMSETCS CTaHAAPT TpaHkuHroBon paanocssisn APCO 25, onucbiBatoLwimin CTpyk-
TYPY UMDPOBOI TPAHKUHIOBOW CUCTEMBI 1 HEKOTOPbIE ee MHTepdenckl. [ns LdpoBoi nepeaym peyn CcTaH-
papt APCO 25 npepycmatpusaeT ucnons3oBanue kogepa IMBE (Improved MultiBand Excitation, moguduum-
POBaHHbIA METOA MHOrononocHoro Bo3byxaeHus). Kogep dopmupyeT UnMdpoBOiA MOTOK CO CKOPOCTHIO
4.4 xbut/c. [Ins ucnpaeneHus owmnboK B LIMPPOBOM PeYEBOM CUrHane 1cnornb3yetcs 13bbITOuHOe KoanpoBa-
HWe, NOpoXaaloLLEEe AOMOMHUTENBHBIA LIMPOBOI NOTOK CO CKOPOCTLIO 2,8 KouT/C. Lindposoi pevesoir cur-
Han nepegaetca kagpamu anutenbHocTbio 180 Mc. [1Ba peyeBbix kafgpa obpasyeT cynepkagp AIWUTENbHO-
CcTbto 360 mc.

PeueBon IMBE-kogep oCHOBaH Ha MoZenu peyu, KoTopas OTHOCUTCA K MOZENSAM C MHOMOMOMOCHbIM
B036yxaeHnem (MBE). OcHoBHasi uaes paboTbl kogepa COCTOUT B pasfenieHnn LMgpoBoro peyeBoro BXod-
HOrO CUrHamna Ha nepekpbIBaoLLMeCs peyeBble CErMEHTbI (MK Ppermbl) C NCNONb30BaHNEM OkHa Kaiisepa.



3aTem Ans onpefeneHHoro gpenma oleHnBaeTcs Habop napameTpos. bnok-cxema anroputma aHanusa no-
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W, (h)

A(h) | dunstp OueHka

—»  HUKHUX »@—» NCXOAHOro

yacToT OCHOBHOrO TOHa
A(h) v
A(h) | Punbtp D
YTOYHEHME )
—#| BbICOKMX -3
OCHOBHOrO TOHa
yacTtoT
W, (h) Y
NCKPETHbIN %)
n (;L?:Boﬁ ,. Onpepenetue UK
P BOKan/HeBoOKan
curHan
y
OueHka
‘B CrnekTpanbHbIX &
aMmnnuTya

Puc 1.

B peyesom IMBE-kogepe napameTpbl BO3ByxaeHWs W ormbartowen cnektpa OLEHMBAKTCA OOHOBpE-
MEHHO TaK, YTO CUHTE3MPOBAHHbIN CMEKTP ABNSETCA camblM 6MU3KUM K UICXOQHOMY pedeBoMy cnekTpy. Mapa-
MeTpbl MBE mogenm peumn, KoTopble A0MKHbI ObITb OLEHEHbI AN KAXO0r0 peyeBoro dpeima cneayoLme:

— nepuoj OCHOBHOIO TOHa (I/IJ'II/I OCHOBHaA l-IaCTOTa);
— peleHune BOKas/HeBoOKar,;

—  ChNeKTpanbHble aMnnTyadbl, XapakTepuaytoLme ornbatoLLyto cnekTpa.

B mekogepe BOKanu3vMpoBaHHas ¥ HEBOKANWU3WPOBAHHAs KOMMOHEHTbI CUHTE3UPYTCA OTAENbHO U Ha
3aKM0YMTENBHON CTagun 06BbeaNHAKTCA ANS NOMyYeHWs MOSHOTO PeYeBoro curHana. AnroputMbl, KOTopble
NCMONb3YITCA ANS CUHTE3a BOKANMU3WPOBAHHbLIX M HEBOKANM3MPOBAHHBIX YacTeil peyun, OCHOBaHbl Ha ABYX
pasnnyHbIX cnocobax.

HeBokan13oBaHHas 4acTb pPeYn reHepupyeTcst U3 rapMOHMK, KOTOpble 0ObABNEHbI HEBOKANN30BaHHbI-
Mu. Ans kaxgoro cdpenma peun Grok CryyainHoro Wwyma B3BelwnBaeTcs 1 npeobpasyeTtcs ¢ NOMOLLBH ObICT-
poro npeobpasosaHus ®ypbe. Obracti cnekTpa, KOTopble COOTBETCTBYIOT BOKA/IM30BAHHBIM rapMOHMKAM,
NPUHUMAIOTCS PABHBLIMU HYMHO.

Tak kak BOKanu3oBaHHas peyub MOLENMPYETCS €€ MHAMBUAYaNbHBIMU rapMOHUKaMM B YaCTOTHOM obra-
CTW, Ha CTOPOHE AeKofepa OHa BOCCTaHAB/MBAETCA KaK COBOKYMHbIA CUrHam perynmpyemMblx reHepaTopos.
Kaxzmoi rapMoHuke BOkann3oBaHHOM 0bnactu dpeiima nocTaBneH B COOTBETCTBME rEHEPATOP, KOTOPbIN Xa-
paKTepu3yeTcs YacToToi u thasoin. OgHako 13-3a TOro, YTO BOKaNM30BaHHAs YacTb Peymn He ABNISeTCS nepuo-
[VYECKOI Ha MHTEpPBanax, COCTOALLMX HECKONMbKUX (PENMOB aHann3a, OTKNOHEHUS! OT OXMAAEMbIX NapameT-
POB COCEAHMX PPEeMOB MOrYT BbI3BaTb CKAYKM MO KOHLAM (hperMOoB, YTO NPUBEAET K 3HAYUTENBHOMY YXYy -
LIEeHMIO KayecTBa peun. [1ns paspelueHuns aTon npobnembl BO BpeMs CUHTE3a NPOBEPSKOTCA NapameTpbl Te-
KyLLEro 1 npeaplayLiero dpeiiMoB Ans YBEPEHHOCTH, YTO Ha rpaHuLe dpeiiMoB NPOUCXOAMT NNaBHbIA nepe-
X0A4. ATO AenaeTcsa Ans Toro, Ytobbl Ha rpaHuLax penMoB BOKANM3MpoBaHHas peyb bbina HenpepbIBHON.
[ins obecneyeHnst HEMPEPbLIBHOCTY B Ha4arne v KoHLe (penma peun GyHKUMS aMnnuTyabl TMHENHO UHTepno-
NMpYeTCcs MeXOy 3HaYEHNIMN OLLEHOK NSt TEKYLLEro 1 npeablayLero gpeiMos.

Cuntes peun B IMBE-aekoaepe TpebyeT nHdopmaumm 06 OCHOBHOM YacToTe, peLLeHnn Bokarn/HeBokan,
BEMNMYMHE CNEKTPanbHbIX COCTABNSIOWMX W ha3e BOKaNM30BaHHbLIX rapMOHWK. Tak Kak ¢hasbl BOKanM30BaH-
HbIX FAPMOHWK MOXHO NpeackasaTb, MH(opMaLms 0 dhase He nepesaeTcs Mexay koaepom u aekogepom. Oc-
HOBHas 4YacToTa (OCHOBOW TOH) KBAHTYETCS C MOMOBMHHOM TOYHOCTBIO BbIOOPKM BO BPEMEHHOM 0bnactu, npu-



YeM BO3MOXHbII J1anasoH TOHa NepekpbIBaETCH BOCEMbIO BuTamu. PelueHne Bokan/HeBokan SBnseTcs ABO-
WYHBIM YUCIIOM U He TpebyeT KBaHTOBaHWS.

Yucno nonoc, Ha KoTopble pa3buBaeTcs peyeBoit opeitm B YaCTOTHON 06nacTy, 3aBUCUT OT OCHOBHOTO
TOHa (bpenMa, HO He npesbiwaeT 12.

Takum obpasom, B kogepe IMBE dpeim peun umeet anutensHocTs 20 Mc, cogepxut 144 6uta, 3 ko-
TOPbIX 56 UCMONbL3YITCA AN KaHaNbHOMO KOAMpoBaHMs, 88 — Ans KOAMPOBAHUSA NapaMeTpoB peveBon Moge-
nun. Kogep pabotaet Ha ckopocTu 4,4 kbut/c. CkopocTb nepeaaum B kaHane — 7,2 kout/c.

pOMeXyTOYHbIM 3BEHOM MeXIy kodepamn hopMbl CUrHana, B KOTOPbIX coxpaHsieTcs hopma koneba-
HWS PEYEBOro CUrHarna B npoLecce ero AUCKPETM3aLun U KBaHTOBaHUS, 1 NapamMeTpuyeckumMm BOKoLEpamy,
OCHOBaHHbIMI Ha MpoLeaypax OLEHKM 1 KOAMPOBaHWS HEDOMbLLOMO Yucna napameTpoB peyn, obbeauHsio-
LM NPenMyLLECTBA KaXOO0ro 13 HUX, ABNSAKOTCA rMBpUaHbIE KOAEKM, K Yncny KoTopbix oTHocuTes kogep CELP
(Code Excited Linear Prediction). Metog koaupoaHus CELP 0CHOBaH Ha fIMHENHOW aBTOPErpecCHOHHON Mo-
Aenu npolecca (hopMUPOBaHUS U BOCNIPUATUS peym 1 BXOZWUT B rpynny METOAO0B aHanu3a Yepes CUHTES, pea-
NM3YIOLLNX COBPEMEHHBIE W APIEKTUBHbIE anrOpPUTMbl MHEOPMALIMOHHOTO CXATWUS PeYEBbIX CUTHAMOB.

ITnHeHas aBTOpErpeccuoHHas Moaenb npouecca (hOpMUPOBAHNS PEYEBLIX CUTHAMOB C NOKanbHO No-
CTOSIHHbIMK Ha uHTepBanax 10. . .30 Mc napameTpamu nony4yuna B HacTosLee BpeMs HanbonbLuee pacnpo-
CTpaHeHWe. 3Ta MoLeNb ONUCHIBAETCS YPaBHEHUEM:

A(h) = ia(m)z(h—m) +x(h),

roe M — nopspok mogeru; A(h) - nocrnenoBaTernbHOCTL OTCHETOB PEYeBOro curHana; a(m)— koaduumneH-
Tbl IMHEMHOTO MpecKasaH!s, XxapakTepusytoLne CBONCTBA ronocosoro Tpakta; X(h) — nopoxaatowas no-

CNefoBaTeNibHOCTb UMW CUrHan Bo30YXAEHWS roflocoBOrO TpakTa.

ABTOpErpeccuoHHas MoAernb PeYeBoro cUrHana oOnuCbIBaeT ero ¢ JOCTaTOYHO BbICOKOW CTENEHbH TOY-
HOCTW U MO3BONSET NPUMEHATb Pa3BUTbIN MaTEMATUYECKUIA annapaT NMHENMHOro npeackasaHus. Mpu aTom
obecreunBaeTcs bonee BbICOKOE Ka4eCTBO AEKOAMPOBAHHON PEYM, YCTOMYNBOCTb K BXOLAHOMY aKyCTUYECKOMY
LIyMy 1 olwMbKaM B kaHare CBs3W N0 CPaBHEHWUIO C CUCTEMaMU C UHLIMW MPUHLMNAMM KOAMPOBAHWS.

B pamkax paHHon mogenu Haubonee nepcnekTUBHbIMM METOAAMM KOAWUPOBAHUS CYMTAIOTCS METOAbI
«aHanusa vepes CUHTE3» C UCMONb30BaHNEM MHOTOUMIYLCHOMO BO3BYXAEHUS. HOBU3HA MHOrOMMMYbCHOTO
BO3DYXOEHWS 3aKNo4aeTcs B TOM, YTO B CUrHaNe octaTka NUHENHOro npenckasaHus BblbUpaloTcs Takue ero
3HayeHws, KoTopble Hanbonee BaxHb! ANS MOBbLILLEHNS Ka4eCTBa CUHTE3MPOBaHHON peyn. [pu aTOM 1cnonb-
3yemas B Mpouedype aHanu3a vepe3 CUHTE3 CXema KOAMpPOBaHWS, MOMMMO y4yeTa OMBOK KBaHTOBaHWS,
BKITIOYAET KpuTepun CyObEKTUBHON OLIEHKM KayecTBa PeveBOoro curHana, Yto obecneynBaeT ecTecTBEHHOe
3BYyYaHWe CUHTE3UPOBAHHON peyu.

Mpn MHOTOMMMNYNbLCHOM BO30YXAEHUN CUTHAN OCTaTka NIMHEMHOro NpefckasaHus NpeacTaBnseTcs B
BMAE NOCNeaoBaTesbHOCTI UMMYNbCOB C HEPABHOMEPHO pacnpefeneHHbIMU MHTepBanaMi U ¢ pasnnyHbIMU
amnnutyaamm (okono 8-10 umnynbcos 3a 10 mc). AMNANTYAbI U NONOXEHUE 3TUX MMMYNLCOB ONpeaensTes
Ha NOKaZpoBOW OCHOBE (kagp 3a kagpom). OCHOBHbIM MPEUMYLLECTBOM MHOMOMMMYNbCHOMO BO30YXOEHUS
SBNAETCA TO, YTO OHA ONpeAenseTcs Ans Moboro peyeBoro CErMeHTa v npu 3ToM He TpebyeTcs 3HaHWA HK O
BOKanW30BaHHOCTI AaHHOTO CETMEHTa, HI O NepUofe OCHOBHOMO TOHA.

MeTobl aHann3a Yepes CUHTE3 UCMONb3YoT CUHTE3aTop (AeKkoaep) PeYeBOro CUrHana kak CoCTaBHYH
YacTb YCTPONCTBA koauposaHus. Mpu 3TOM 3afaya aHanmaa CBOAMTCS K NpoLedype OLEHKW nepesaBaeMbiX B
KaHan CBS3W napaMeTpoB peyu, NPOBOAMMON B COOTBETCTBUW C HEKOTOPbIM KpUTEPUEM paccoriacoBaHus
MEXAY MCXOAHBIM 1 AeKOAMPOBaHHLIM CurHanamu. [ns yyeta cneumnduki cnyxoBoro BOCTPUSATUS B Ka4ecTBe
KpUTEpUS paccornacoBaHms 0bbIYHO UCMONb3YETCS B3BELLEHHAsA MO YacToTe KBagpaTuyeckas owwnbka:

F/2 9
g,= [ |S(F)=S,(F)[ w(f)df,

0

rae S(f) u S,(f) — npeobpasosaHie ypbe UCXOAHOTO M CUHTE3MPOBAHHOTO peyeBblx curHanos; w(f) -
BecoBas (YHKUWS. [MpuHUMas BO BHUMaHWE BaXHOCTb AN BOCMPUATUS Peun He TONMbKO (DOPMaHT, HO W



MeXOPMaHTHbIX 0bracTeil, Ans anropuTMOB aHamu3a peys Yepes CUHTE3 B KayecTBe 3TarloHHOM Obina
npeanoxeHa BecoBas (hyHKUMS CriefyHoLLero Buaa:

w(z) = A(z)A™ (21 ),

rae A'(z) — NepepatoyHasl XapaKTepucTKa CUHTE3WpyloLwero (unbTpa; y — napameTp, perynvpyroLmi
SHEPIUIO OLUMBKM UMK LYM KBAHTOBaHMS. DaKTUYECKN NPU TakoM OKHe B3BELLMBAHUS MOLYEPKUBAETCS OLUMG-
Ka B MEX(OpMaHTHbIX 06NacTsx U TeM cambiM obecneynBaeTcst Gonee paBHOMEPHOE Mo YacToTe pacrpere-
NEHNE OTHOLLIEHWSI MOLLHOCTM NONE3HOro CUrHana K MOLLHOCTY OLUMGKI KOAMPOBaHHS.

B anroputMax KOAMPOBaHWS C «aHanM30M Yepe3 CUHTE3» MOBbILIEHNE 3((EKTUBHOCTU MHOPMAL K-
OHHOTO YMMOTHEHNSI PEYEBLIX CUTHANOB NPOU3BOANTCS, MPENMYLLECTBEHHO, 3a CYET COKPALLEHMS U3ObITOYHO-
CTW nocnegoBatenbHocTh X(h), KoTopast ocyLecTBRSIeT BO3BYXAEHNE CUHTE3NpYIOLEro nbTpa A(z) nu-

HEeNHOro nNpeackasaHns, PopMUPYHOLLEro OrMbatoLLyto CurHana, ¢ KoauULMEHTOM nepegaym

A'(z) = [1— i a(myz™" j

Ona 9TOM Uenn npUMEHSIETCH  TakkKe  [JOMOSHUTENbHBIA  (OUILTP € XapaKTepuUCTUKOW
P(z)= (l—gpz‘T)‘1 C KO3(ULIMEHTOM MPEACKa3aHnsi g 1 3afepXKKoi Ha MepuoA OCHOBHOTO ToHa T.

OuNbTP BbINONHAET (OYHKLMW reHepaTopa KBasMnepuoan4ecknx konebaHuii ronocoBbIX CBA3OK NPY NPOU3HO-
LLIEHWM BOKANN30BaHHbIX 3BYKOB.

OKCMNEpPUMEHTANbHO YCTaHOBIMEHO, YTO KOJOBOE BO3DYxaeHne obecneunBaeT Hanbonee BbICOKOE Kaye-
CTBO KOAMPOBaHUS PEYEBOr0 CUTHana, B TOM YKUCIE W MPW HANMYMM BXOAHbIX aKyCTUYECKMX NMOMEX.

CELP Hanbonee ahdheKTMBHO NPUMEHSIETCA NPU NEpeaaye peyeBoro curana B AnanasoHe CKOpOCTel
oT 4 fo 6 kour/c.

BbluncnutensHble akcnepumenTbl. [ins 6onee noapobHOro aHanmsa peyeBbIx KoaepoB bbinu npoeeae-
Hbl BbIYMCIINTENbHbIE 9KCMEPUMEHTbI, KOTOPbIE COCTOSNN U3 CrIeAYHOLLMX 3TamoB:

1) oumdpoBKa 1 COXpaHEHME B hopmaTe .wav MCXOLHOTO PEYEBOTO CUTHanNa;

2)  KOAMPOBaHWE UCXOAHOTO CUrHana npu NOMOLWM Hanbonee COBPEMEHHbIX anropuTMOB CXaTUs pe-
YeBbIX JaHHbIX C MOTEPSMU Ha TUNUYHBIX 4118 AaHHOMO anroputMma butpentax;

3) oueHKa CyObEKTMBHOIO Ka4yecTBa BOCCTAHOBMEHHbLIX CUTHANOB rPynMon 3KCNepToB NO TPaANULMOH-
HOM 5-Ti 6anbHON LUKarne, rae Haumy4wemMy KayecTBy 3By4aHWs COOTBETCTBYET HanbonbLumii 6an u Bbluncre-
HWe cpeHei OLEHKW Ans anroputma.

B Tabnuue npegctaBneHbl Hanbonee TMNnYHbIE pesynbTaTbl SKCNEPUMEHTOB.

PesynbTaTbl OLEHKM CYObEKTUBHOIO Ka4eCTBa BOCCTAHOBNEHHbIX curHanos [1]

Kogex Tun kopexa Butpeitt, Kbut/c OueHka
G.711 KM 64 41
G.726 AIVKM 32 3,85
G.728 LD - CELP 16 3,61
Skype AMR-WB 14 41
G.729 CS — ACELP (6e3 VAD) 8 3,92
G.729 2-X KpaTHOe KoaupoBaHue 8 3,27
G.729 3-X KpaTHOe KoaupoBaHue 8 2,68
G.729 CS - ACELP 8 3,7
G.723.1 MP -MLQ 6,3 3.9
G.723.1 ACELP 53 3,65

H13KOCKOPOCTHBIM KOZleKaM CBOMCTBEHHbI ONpedeneHHble YXyALWeHUs napaMmeTpoB, BIUSIOWME Ha Ka-
4eCTBO Nepefayu peyn, No CpaBHEHWMIO CO cTaHaapTHbIM KogekoM VKM. BaxHo, 4to aTu yxyalweHus Hakan-
NMBAIOTCA NPY TAHAEMHOM BKITHOYEHMM KaK OHOPOAHbIX, TaK M Pa3HOPOAHBIX HU3KOCKOPOCTHBIX KOAEKOB.



CrefyeT OTMETUTb CrieayHoLLMe OCHOBHble (haKTOpbl, BIAIOLME HA KaYECTBO Nepeaayn peyu npu uc-

NnoJib30BaHMM KOOEKOB:

—  MCKaXeHWs KBAHTOBaHMS;

—  BpPEMEHHas 3afepxKa;

—  aMNANTYAHO-YaCTOTHBIE UCKAXEHUS;
—  OuTOBbIE OLINOKY;

—  NpOCKanb3bIBaHNS;

—  noTeps KaapoB;

—  MOTEps NakeToB.
MnaH1poBaH1e peyveBblx COeanHeHun TpebyeT 0Bs3aTeNbHOrO yyeTa YXyALLEHWIA, BHOCUMBIX KaxabIM

nepexoaom A-Ll n Ll-A, n onpeneneHna Ha 9TOW OCHOBE A0NyCTUMOro KoJim4ecCTsa Takux nepexonos.
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