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PEKOMEHJJAIIA MCD3-R BS.1770-4*

AJIFOpI/lTMbI H3MEPECHUS 'POMKOCTH 3BYKOBBIX IIPpOrpamMmm
H UCTUHHOI'0O MIMKOBOT0 YPOBHSA 3BYKOBOI'0 CHIrHaJIa

(Bommpoc MC3-R 2/6)
(2006-2007-2011-2012-2015)

Cdepa npumenenust

B nacrosmeit PekoMenganum onrucanbl alropuTMbl U3MEPEHUS 3BYKOBBIX CUTHAJIOB JIJISL IIEJIeH ompeneneHus
CyOBEKTUBHOW TPOMKOCTH MPOTPAMM U HICTUHHOTO MMUKOBOTO YPOBHS CHTHAJIOB.

Accambmes pagrocsszn MCO,

yuumoledas,

a) YTO COBpPEMEHHBIE METOJbI NU(POBOI Mepenaun 3ByKa MPEIOCTABISAIOT YPE3BbIUAHO OOIIMPHBIN
JTMHAMHAYECKUM qUana3oH,

b) YTO MHCIIOJb30BAaHHE COBPEMEHHBIX LU(PPOBBIX METONOB MPOM3BOACTBA M IMEpeAayd 3ByKa
00yCIIOBJIMBACT CMEIICHHE MOHO(DOHMYECKHX, CTEPeO(POHMYECKHMX M MHOTOKaHaIbHBIX (opmaroB 3/2,
omnpeneneHHbx B Pekomennammu MCO-R BS.775, u ¢popMaToB ycoBEepIIEHCTBOBAHHBIX 3BYKOBBIX CHCTEM,
onpeneneHHbIXx B Pekomermammu MCDO-R BS.2051, 1 9To 3ByKOBBIE TPOTPaMMBI IIPOU3BOISATCS BO BCEX ATHX
(hopmarax;

c) YTO CIYHIATENN JKeJIanu Obl, YTOObI CyOBEKTHBHAS TPOMKOCTH 3BYKOBBIX MPOTPaMM ObLIa €JUHOMI
JUTSL pa3TUYHBIX HCTOYHHKOB M THIIOB TIPOTPaMM;

d) YTO UMEETCS MHOXECTBO METOAOB HU3MEPEHHs YPOBHEH T'POMKOCTH, HO CYIIECTBYIOLIHNE METOJBI
W3MEPEHU, UCIIOJIb3yeMble MPH MPOM3BOJCTBE MPOTpPaMM, HEe O0OECIIeYMBAIOT MHIUKAIMUA CYObEKTUBHON
TPOMKOCTH;

e) YTO IS LIeJIeH PeryJIMpOBKY IPOMKOCTH NP OOMEHE IPOrpaMMaMu, ¢ TeM YTOOBI CHU3HTh YPOBEHb
HE/IOBOJIbCTBA Y IUTOPUH, BaYKHO UCIIOJIL30BATh €JIMHBIH PEKOMEHIOBAHHBIN aITOPUTM 00BEKTUBHON OIIEHKU
CYOBbEKTUBHON IPOMKOCTH;

f) 4yTO OyIyIire KOMIUIEKCHBIE aITrOPUTMBI, 0a3UpPYyIOIIUecs Ha ICUX0aKyCTHUYECKUX MOJENIAX, MOTYT
obecrieunts 0Oosiee TOYHBIE OOBEKTUBHBIC H3MEPEHHMS TPOMKOCTH JJIsl HIMPOKOTO CIIEKTPa 3BYKOBBIX
Mporpamm;

Q) YTO Teperpys3ka IU(POBOro HOCUTENS MPOUCXOTUT CKAYKOOOPa3HO, U MOATOMY CcliefyeT M30erath
Jla’ke KpaTKOBPEMEHHOH €ro Ieperpys3Ku,

yuumelieas oaee,

h) YTO IHKOBBIC YPOBHHU CHUIHAJIOB MOTYT YBCIMYUBATHCA BCICACTBHUEC IMHUPOKO IPHUMEHACMBIX
IIPpOLECCCOB, TAKMX KaK @Hanpaum{ NJIW YMEHBIICHUEC CKOPOCTHU EPEIavIn B 6I/ITaX;

J) 4TO CyHIECTBYIOIIUC METOABI HSMepeHI/Iﬁ HC OTPAKAar0OT UCTUHHOI'O MMKOBOT'O YPOBHSA, JOCTUTAEMOTI'O
LlI/I(i)pOBLIM CUTHAJIOM, ITOCKOJIBKY MCTUHHOC IMMKOBOC 3HAYCHUEC MOXKET ITOSABIIATHCS B THTCPBAJIC MEXKIY OTCUCTAMM,

k) YTO BO3MOXXHOCTH 00pabOTKM HHM(POBOrO CHUTHANIA IO3BOJIAIOT PEAU30BaTh aJIrOPUTM,
obecreYnBarONIMN OIEHKY HCTHHHOTO MUKOBOTO YPOBHS CHTHAJIA C BRICOKOH TOUYHOCThIO;

)] YTO MCIIOJIb30BAHUE AITOPUTMA HWHJWKAUWM KMCTUHHOTO IIHKA CHENAET BO3MOYKHBIM TOYHYIO
WHIUKAIMIO 3araca 1Mo YPOBHIO MEXIYy MHHKOBBIM YPOBHEM IM(POBOTO 3BYKOBOTO CHTHAJIa W yPOBHEM
Cpe3aHus MUKOB,

*

B 2016 rony 6-s MccnenoBaTenbckasi KOMUACCHS 10 PAJAMOCBS3M BHEC/IA PEIAKIIMOHHBIE MOMPABKU B HACTOSIIYIO
Pexomenanuro B coorBercTBuu ¢ Pesomrornueir MCO-R 1.



2 Pex. MC3-R BS.1770-4

pekomeHoyem

1 MPUMEHATH B CIIydae, €CIU B IEJSX CONEHCTBHS IOCTaBKE MPOrpaMM M OOMEHa WMH HEOOXOANMO
00BEKTUBHOE M3MEPEHNE TPOMKOCTH 3BYKOBOTO KaHajla WIIH POTPaMMBI, TPONU3BENEHHOH C HCIIOIb30BaHUEM
He OoJiee YeM ISATH KaHAJIOB, onpeeieHHbIX B Pekomenpaniun MCD-R BS.775 (ucTrounrk MOHO(OHUYECKOTO
3ByKa, cCTepeo(oHNIeCcKnid 3ByK 1 MHOTOKAaHAIFHBIN 3BYK 3/2), aNrOPUTM, OTACAHIE KOTOPOTO COJEPKHUTCS B
[Ipunoxenun 1;

2 MPUMEHSTH B ClTydae HEOOXOUMOCTH O0OBEKTHBHOTO M3MEPEHHUS TPOMKOCTH 3BYKOBOW MPOTPaMMEI,
MPOM3BEICHHO C UCTIONF30BAHNEM OOJIBIIIETO YHCIA KaHATIOB (HAaprUMep, ¢ UCIIOIb30BaHHEM KOH(pHUTyparui
KaHaJIOB, ONMMCAaHHBIX B Pekomenmannu MCD-R BS.2051), amropuTM, omucaHue KOTOPOTO COAEPKUTCS B
[punoxenuu 3;

3 o0OecreunBaTh BO3MOXHOCTh HWCIOJB30BaHMS QJITOPUTMA, OIMUCAHHE KOTOPOTO COJCPIKUTCS B
[Mpunoxenun 1 u [punoxxeHnn 3, B Ka4eCTBE OCHOBHI JIISI METOI0B HHMKAIIMU TPOMKOCTH MPOTPAMMBI TIPH
MIPOM3BOCTBE W OKOHYATEIHFHOM MOHTaKE MTPOTpamMM;

4 NPUMEHATh B Cilydae HEOOXOAMMOCTH HMHIMKAIWK HCTUHHOTO IHKOBOTO YPOBHS HU(POBOTO
3BYKOBOTO CHUTHaja, METOJ W3MEpEeHHil, B OCHOBY KOTOPOTO IIOJIOKEHBl PYKOBOASIIUE MPHUHLHUIIBI,
n3J10KeHHbIE B [IpuioxeHun 2, unm MeToll, 00eCeYnBarOINI aHAJIOTMYHbIE WM JIyUIINE Pe3yIbTaThl,

[NPUMEYAHUE 1. — [Tonp30Batenei cieayeT MNpeaylmpexaaTh, 4YTO HM3MEPEHHas TPOMKOCTh SBISETCS OICHKOMH
CyOBEKTHBHOM TPOMKOCTH M CBsi3aHa C HEKOTOPOW HEOMPEICICHHOCThIO, 00YCIOBIMBACMOI CBOWCTBAMHY CITyIIATEICH,
3BYKOBOI'O MaTepuaja U yCIOBUSAMU INPOCITYIINBAHUS.

odanee pekomeHnoyem

1 YUUTHIBaTh BO3MOXKHYIO HEOOXOIUMOCTh OOHOBIICHMS HacTosieil PexoMennanmu, B ciiyyae eciu
HOBBIE aJTOPUTMbl H3MEPEHHUS TI'POMKOCTH OyIyT CYLIECTBEHHO NPEBOCXOAMTH IO KayecTBY padOThHI
ITOPUTM, OIHUCAHKUE KOTOPOTo coaepkutcs B [Ipunoxennn 1 u [lpunoxenun 3.

2 OOHOBIIATH HACTOSIIYI0 PexoMeHmammio B ciiydae pa3pabOTKH HOBBIX aJTOPUTMOB, C TEM UYTOOBI
o0ecneynTs BO3MOKHOCTh HMPOBEACHHUS M3MEPEHUH T'POMKOCTH 3BYKOBBIX IPOrPaMM B CiIydae 3BYKOBBIX
MIpOrpaMM, OPUEHTUPOBAHHBIX Ha OOBEKT U CIIEHY.

IMPUMEYAHMUE 2. — B uensix odecriedeHusi COOTBETCTBHSI H3MEPUTEINEH, HCIIOIB3YEMBIX TIPH IIPOBEPKE B COOTBETCTBUHU
¢ Hacrosmied Pexkomenpamueid, MOXeT NpPUMEHSATHCS TECTOBBIM Marepuan M3 Habopa, ommcanHoro B Otuere
MCD-R BS.2217.

IIpunoxenne 1
Onucanue aJIrOPUTMA MHOTOKAHAJIBHOI'0 M3MepeHHs 00beKTUBHOM IPOMKOCTH

B HaCTOsAIIEM HpI/IJ]O)KeHI/II/I OIMMCaH aJITOPUTM MHOTI'OKaHAJIbHOTO U3MEPEHUA TPOMKOCTH.

AJTOPUTM COCTOUT M3 YETHIPEX ITAIIOB:
— K-B3BemmBaHue 4acTOTEL,
- pacdeT cpeaHEeKBaIPATHIECKOTO 3HAYCHHUS JIJIS KaXK0T0 KaHaua;

- CYMMHPOBaHHE C B3BCIIMBAHHEM 110 KaHalaM (THUIOBBIC KaHAJbl HMMEIOT OOJIBIIHIA BEC, a KaHAIIbI
HYD uckmovarorces);

- ctpobuposanue no 6mokam 400 mc (¢ mepekpsiTHeM Ha 75%) ¢ KCMOIB30BAHUEM JIBYX MOPOTOBBIX
3HAUCHMH
— mnepBoe Ha —70 LKFS;

— Bropoe Ha —1071b OTHOCHTENHEHO YPOBHS, HW3MEPEHHOTO IIOCIE NPUMEHEHHs MEepBOro
[IOPOrOBOTO 3HAYCHMS.

Ha PUCYHKE 1 npeacTaBjicHa OJI0K-cXema Pa3JINYHbIX KOMIIOHCHTOB ajiropuT™ma. I[J'IFI y,Z[O6CTBa OIIMCaHUsA
AJITOpyUTMa Ha Pa3JIMYHBIX TOYKAX TPaKTa IIOTOKA CUIHaJIa IIPEAYCMOTPEHBI METKH. Ha 0mok-cxeMe moxa3ansl
BXOJBI IIATH OCHOBHBIX KaHAJIOB (J'IeBOFO, LEHTPAJIBHOI'0, IPaBOTo0, JIEBOI'O THIJIOBOTO U IIPABOT'O TBIJIOBOI‘O);
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3TO TIO3BOJISCT OCYIIECTBIISITH KOHTPOIb MMPOTPaMM, HMEIOIITUX OT OJHOTO JI0 NSATH KaHanoB. Eciu nporpamma
MMEEeT MEHee IMATH KaHaJIO0B, HEKOTOpPbIE BXO/IbI HE MCIIONIB3yIoTCsl. Kanan Hu3ko4acToTHbIX 3 dextoB (LFE)
JTAHHBIM U3MEPCHHEM HE OXBAUCH.

PUCYHOK 1

anomeﬂﬂaﬂ 0J10K-cXema AJIrOPUTMa MHOI'OKAHAJIBHOI'0 U3MEPEHUSI TPOMKOCTH
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BS.1770-01

Ha nepsom sTare paboThl alropuT™Ma IIPUMEHSIETCS 2-CTyIIEHYaTas! IIPeABaApUTENbHAs (PUIBTPAIUs CUTHATIA.
[epBast cryneHs npenBapuTenbHON (QUIABTPALIMU 00ECIIEYMBACT YUET aKyCTHYECKOTO BO3CHCTBHSI TOJNOBHI,
MIPU 3TOM TOJIOBA MOJICIIMPYETCS KaK JKecTKas cdepa. YacToTHasE XapaKTepHUCTHKA IOKa3aHa Ha pUCYHKE 2.

PUCYHOK 2

YacToTHAs1 XapaKTePUCTHKA NePBOii CTYNEHH NPeBAPUTEIBHOI0 (PHILTPA,
HCII0JIB3YeMOii U151 00ecneyeHHs y4eTa aKyCTHYeCKOr0 Bo3/elicTBUS I0/10BbI
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Yacrora (')

BS.1770-02

[lepBast crymneHp NpeaBapUTENLHOIO (GUIBTpa oOmpeaessieTcss Kak (QUIbTp, MOKa3aHHBI Ha pPUCYHKE 3,
K03 PHUIMEHTHI KOTOPOTO yKa3aHbl B TaOnuue 1.

1 ®unptp K-B3BemmBaHMS OCYIIECTBIAET JBE CTYNEHM (MIBTPAIUH; MepBas CTYNEHb — CTIKHBAIOMIHH (UIBTD,

BTOpas CTyIICHb — (1)I/IJ'II:Tp BEPXHHUX YaCTOT.
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PUCVYHOK 3

JluarpaMma noToka CUrHajaoB Kak GpuiabTp 2-ro nopsaka

BS.1770-03

TABJILIA 1

Koadgdpuuuents! puabTpa A5 MepBoii CTyNeHH NpeABapUTEJbLHOr0 GuibTpa
B LleJIIX MOJe/JIMpoBaHusi cepudecKoii rojioBbl

bo 1,53512485958697
ar —1,69065929318241 b1 —2,69169618940638
a 0,73248077421585 b2 1,19839281085285

Otn K03 PUIMEeHTH GUIBTPa COOTBETCTBYIOT YacToTe auckpernsanuu 48 xl'm. Jlns peanmszanmii ¢ npyroi
YacTOTOW JUCKPETH3AIMH TOTPEOYIOTCS APyrue 3HaueHUsI KOA(P(PUITUSCHTOB, KOTOPBIC TOJKHBI BRIOUPATHCS
Tak, YTo0bI 0OecreunBaach YaCTOTHAS XapaKTEPUCTUKA, aHATOTUYHAS XapaKTEPUCTHKE YKa3aHHOTO (hMIIbTpa
pu yacrore auckperm3anuu 48 kI . [Ipucymias nmeromemMycs anmapaTHOMy 00ECTIEYeHHIO TOYHOCTh MOXKET
00yCIIOBUTh HEOOXOAMMOCTh KBAHTOBaHUs 3HAYEHHWH 3TUX KOd(pGUIHMEeHTOB. VcmbITaHus MoKa3ai, YToO
ITOPUTM HEUYBCTBHUTEINICH K HE3HAUUTEILHBIM U3MEHEHHUSM 3THX KOA(PPUIIMECHTOB.

Ha Bropoii cTynenun ¢puiabTpa npuMeHseTcsi IPOCTON (PUIBTP BEPXHHUX YACTOT, KaK IIOKAa3aHO HAa PUCYHKE 4.

B3BemuBaromast KpuBasi 3TOU CTYIICHU ONpEAesIeTcs Kak GUILTP 2-T0 MOPsAKa, TOKa3aHHBINA Ha PUCYHKE 3,
KO3 (HUITUEHTHI KOTOPOTO YKa3aHbl B Ta0uIIE 2.

Ot k03P PUIMEHTH PUIBTPa COOTBETCTBYIOT YacToTe Auckperusauuu 48 kl'm. nst peanuszauuii ¢ apyroi
4aCcTOTOW JAWUCKPETU3ALMU NMOTPeOyIOTCs Ipyrue 3Ha4eHus1 Ko3(pQHULIMEeHTOB, KOTOpBIE JOIKHBI BHIOMPATHCS
Tak, YT00bI 0OecreunBaiach YaCTOTHAS XapaKTePUCTUKA, aHAIOTUYHAS XapaKTEPUCTHKE YKa3aHHOTO (DMIIbTpa
pu yactoTe auckpermzaryu 48 kI .

PUCYHOK 4
B3pemmBaroniass KpuBasi BTOpOii cTyneHn
5
0 s
2et
& /
a2 -5
: /
2
g -10
-~
E
W0
E 15 /
E /
S
2
s /
25
-30
10 10° 10° 10

Yacrora (')
BS.1770-04
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TABJIUIIA 2
Koappuuments! puiabTpa 115 B3BeIMBAIOLIEH KPUBOH BTOPOil CTYIIEHU
bo 1,0
a1 —1,99004745483398 b1 -2,0
a 0,99007225036621 b2 1,0

DHeprus, CpeTHEKBAIPATHIECKOE 3HaUeHNE OT(UIBTPOBAHHOTO BXOAHOTO CUTHAJIA HA MHTEepBajle M3MEPEHUH
T, onpenensercs Kak:

1T
i =— yizdt’ @
]

e Vi — BXOIHOMH curHai (MPOIIeUIni yepes3 ABe CTYNCHH MPEABApUTEIBHOTO (GHUIBTPa, ONMCAHHBIC BBIIIE),
aiel,roel={L,R,C,LsRS}— COBOKYTHOCTh BXOAHBIX KAHAIOB.

I'poMKOCTB B MHTEpBase U3MEPEHUHN T ONpeesIeTcs KaK:

I'pomkocts, Lk =—0,691 + 10 logio Y G; - Z; LKFS, (2)

|
rae Gi — BecoBble K03 (PHUIIMEHTHI AT OTACIBHBIX KaHAIIOB.

Jns pacyera M3MEPEHHOTO 3HAYEHHsI CTPOOMPOBAHHOH T'POMKOCTH HMHTEpPBAN | JACIHTCS HAa MHOXKECTBO
MEPEKPHIBAIOIINXCS WHTEPBAJIOB CTpOoOUpYyrOmuUX O70koB. CTpoOUpYIOMMA OJIOK — 3TO MHOXKECTBO
HEMPEPBIBHBIX OTCYETOB 3BYKOBOTO CHUTHAala UIMTENBHOCTHIO Tg =400 Mc oTHOCHTENbHO ONIKalIIero
orcuera. llepekppiTHe KaXXIOro CcTpoOHpyromero OJoka MODKHO COCTaBIATh /5% IIUTENbHOCTH
cTpoOupytolero 010ka.

WHTepBan n3aMepeHuii 10HKeH ObITh OrpaHUYEH TaK, YTOObI OH OKAaHYMBAJICS B KOHIIE CTPOOMPYIOILEro OJI0Ka.
CrpoOupyromue 0JI0KH, HE 3aBEPILLICHHbIE HA MOMEHT KOHIIA HHTEPBala U3MEPEHHH, HE HCIIOIb3YIOTCS.

DHeprusi, CpeAHEKBAIPATHYECKOE 3HAYCHHE [-T0 CTPOOMpYoIero OJioka i-ro0 BXOTHOrO KaHaia B
UHTEpBaje T, COCTaBIsET:

Tq - (J-wae+1)
1
z; = T J yZdt e waz = 1-nepexpvimue
g9 Ty jwaz

T-T,

H jel012,..— % 3
Tg - wae
I'POMKOCTb j-I0 CTPOOHPYIOIIETro OJI0Ka OMPEIeIsSeTCs KakK:
|, = -0,691+10log,, » G, - z;, (4)
i

JInst ToporoBoro 3HaueHMsi CTpoOMpOBaHMSA [ CylIeCTBYeT MHOMKECTBO MHICKCOB CTPOOHMPYIOLIETO OJoKa
Jg={j : lj> T}, rme rpoMKoCTh CTPOOUpPYHOIIEro 0JIOKa BBIIIE TTOPOTOBOIO YPOBHS CTpoOupoBaHus. Hucio
3IIEMEHTOB B Jg paBHO |Jg|.



6 Pex. MC3-R BS.1770-4

CTpO6I/IpOBaHHa$I TPOMKOCTH B UHTCPBAJIC U3MCPCHUA T OIMPCACIACTCA TAKUM 06pa30M Kak:

Cmpobuposannas epomxocmy Lo = —0,691 + 10log,, ZGi . i . ZZij LKFS. 5)
i J

‘Jg‘ g

JIByXCTyTIEHUAThIi MPOIECC HCIONB3YeTCs IS BBITOJHEHUS CTPOOMPOBAHHBIX M3MEPEHHH, CHayama ¢
a0COJIOTHBIM MTOPOTOBBIM 3HAYCHHEM, 3aTE€M — C OTHOCHTEIBHBIM TIOPOTOBBIM 3HaYeHHEM. CTpoOupyrolue
O50KM HIKe aOCOIIOTHOTO TIOPOTOBOTO 3HAYCHUS HE UCIONB3YIOTCS B pacyeTax OTHOCUTEIHHOTO 3HAYCHHUS
cTpobupoBanusi. OTHOCHTENBHOE MOPOrOBOE 3HaUeHHE I’y pACCUMTHIBACTCS MyTEM H3MEPEHHS TPOMKOCTH C
WCIOJIb30BaHUEM a0CONIOTHOTO ToporoBoro 3HaveHus, ['a = —70 LKFS u ymenbenus pesyinprata Ha 10,
TaKuM o0pa3om:

1
I, = -0,691 +10log,, > G; - m - > 7; |-10 LKFS,
i 9 g
rue.
ng{j:|j>ra}_ 6
I, =—70 LKFS
CrpobupoBaHHasi TPOMKOCTB Jajiee MOXKET ObITh pacCuMTaHa ¢ UCIOIb30BaHUEeM [ v
1
Cmpobuposannas epomxocmy L, = —0,691 + 10log,, ZGi . m . ZZ” LKFS,
i gl 9
rue.
Jg:{JIJ>FrI/I|]>Fa} (7)

B3BemmBaHne 4YacTOThI B 3TOM IIOKa3aTelle, KOTOPHIH TEHEPUPYETCS MpPEABAPUTEINBHBIM (QHIBTPOM
(coenuuenue huibTpa NMEPBOM CTYNCHHU JUIS KOMIICHCHPOBAHUS aKyCTHYECKHX 3P (PEKTOB rOJI0BbI U QUIBTPA
BTOpOi cTyneHu — B3BemnBanue RLB) HnaspiBaercs "K-p3BemmBanuwem”. 3a MONy4YeHHBIM LU(PPOBBIM
3HaYCHHEM TPOMKOCTH, PACCYMTaHHBIM B ypaBHEeHHH (2), crneayer ykaspiBaTh obo3HauyeHue "LKFS". Dto
0003HaueHue paciu@pPoBBIBACTCS KaK ''TPOMKOCTh, B3BellIeHHAs 110 K, OTHOCHTENIbHO HOMHUHAJILHOW TIOJTHOM
mkanel". Equanma LKFS skBuBaneHTHa nenmbeny, TOCKOJBKY YBEIHMYEHHWE YpOBHS curHanma Ha 1 nb
MpUBEJET K YBEITMYEHUIO NIOKa3aTens rpoMkocTd Ha 1 LKFS.

Ecnmu ko BXojy J€BOTO, IEHTPaIBHOTO WM MPABOTO KaHAJIOB OyJeT MPUIIOKEHAa CHHYCOMJAlbHasi BOJHA,
ypoBeHb KoTopoit coctaBiger 0 nb momnoit mkans! ¢ gactotoit 1 kI’ (Tounee 997 ', cm. [Ipumedanns 1
U 2), yKazaHHasi [POMKOCTb Oyiet paBHsThes —3,01 LKFS.

IMPUMEYAHMUE 1. — [Mocrosinnas —0,691 B ypaBHenuu (2) ormensieT ycuienue K-s3pemuBanust st 997 .

IMPUMEYAHUE 2. — B IEC 61606 onpezesieHo, 4To, €CJId He yKa3aHO HHOE, OMTOPHON YaCTOTOH /ISl U3MEPEHHI T0JIKHA
ObITh (hakTHueckas wactora 997 I'm, koTopas MokeT OBITH yKa3aHa B HEKPHUTHYECKHUX YCIOBHAX KaK HOMHHAIbHAS
yactota 1 k['m.

BecoBbie KOAQGHUIMEHTHI TS KaXKI0T0 KaHala MpUBEICHBI B Ta0uIe 3.
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TABJINIA 3
BecoBbie k03 (puuMeHTHI AJIs1 0TAEJbHBIX 3BYKOBbIX KAHAJIOB
Kanan BecoBoii ko3ppunuent Gi
Jlebrii (GL) 1,0 (0 ub)
Ipasstii (Gr) 1,0 (0 ub)
Lentpanbubrii (Ge) 1,0 (0 ob)
JleBblii TbL10BO# (GLs) 1,41 (~ +1,5 nb)
IpaBbtii TeLTI0BOH (Grs) 1,41 (~ +1,5 nb)

Cﬂez[yeT OTMCTUTH, 4YTO, XOTA JaHHBIN aar OpUTM J0Ka3ajl CBOMO 3(1)(1)6KTI/IBHOCTI) B OTHOIIICHUHU 3BYKOBBLIX
ImporpaMM, KOTOPBIC SABJIAOTCA THIIOBBIM PaJUOBCINATCIBHBIM KOHTEHTOM, B IICJIOM OH HE IPUIOACH IJIA
OILICHKH Cy6”b€KTHBHOfI TPOMKOCTHU YUCTBIX TOHOB.

Jlonosnenne 1
k [Ipuinoxenuro 1
(undopmManmoHHOe)

Onucanue u pa3padoTka aJIrOPUTMAa MHOTOKAHAJIBLHOTO H3MepeHus!

B mactosmem JlomoiaHeHWH OMUCHIBAETCS HEAABHO pa3pabOTaHHBIM alTOPUTM, IPEIHA3HAYCHHBIN IS
OOBEKTUBHOIO HM3MEPEHHS BOCIPHHUMAEMOW TPOMKOCTH 3BYKOBBIX CHUTHAJIOB. OJTOT aJrOPUTM MOKET
HCIIOJIB30BaTbCA JId TOYHOI'0O HM3MEPCHHA T'POMKOCTH MOHO-, CTCPEO- WM MHOI'OKAaHAJIbHBIX CHUTHAJIOB.
OCHOBHBIM MPEUMYILECTBOM MPEUIAraéMOro ajJrOpUTMa SIBJIAETCSA €ro MPOCTOTa, AENAIoNas pearn3aluio
aIropuT™Ma BecbMa HHU3Ko3aTpaTHOW. B JlomonHeHMM TakXe NpeICTaBICHbI Pe3yJabTaThl O(QHUIHMATIBHBIX
CYObCKTHUBHBIX HCIBITAHUM, MPOBEJACHHBIX I CO3JaHUs 0a3bl CYOBEKTHUBHBIX JIAaHHBIX, KOTOpas
UCTIONb30BAJIACh AJIsI OLIEHKH KauecTBa padOTHI aIrOpPUTMA.

1 BBenenne

CymiecTByeT MHOXECTBO TPUIIOKEHHH, IS KOTOPBIX TPeOYIOTCS W3MEPEHNE M KOHTPOJb BOCTIPHHUMAEMOM
TPOMKOCTH 3BYKOBOTO cHTHaja. llpumepamMu >TOro SBIAIOTCS TEJIEBU3MOHHBIE U DPaJUOBENIATENIbHbIE
MPUIOKEHUS, XapaKTep U KOHTEHT 3BYKOBOI'O MaTepHajia KOTOPBIX OBICTPO MEHSIOTCS. B TakuxX MpHItosKeHUAX
3BYKOBOIM KOHTEHT MOXKET NPEACTABIATE COOOH MOCTOSHHO U OBICTPO MEHSIOIMECS MY3BIKY, P€4b 1 3BYKOBBIE
3ppeKThl WM MX KOMOHMHAIMI0. Takue HM3MEHEHHs B KOHTEHTE MPOrpamMMbl MOTYT MPUBOIUTH K
3HAYNUTENILHBIM U3MEHEHUSIM CYObEeKTUBHON IpoMKOCTH. KpoMme Toro, K curaanaM, KOTOpble MOTYT OKa3bIBaTh
3HAYUTENFHOE BO3/ECHCTBUE HA BOCIHPHHUMAEMYIO TPOMKOCTh CHUTHAJa, 4acTO HMPHUMEHSIOTCS pa3iINyYHbIe
(hopmbI nHAMHIYECKOi 00paboTku. PazymeeTcs, mpobiema CyObeKTHBHON TPOMKOCTH UMEET CYIIECTBEHHOE
3HA4YeHUE JIJISl MHIYCTPUHM 3BYKO3aIMCH, TJIe IMIMPOKO HMCIOJb3yeTcs JTUHAMUYecKas o0pa0oTKa C IIeIbIO
MaKCHMaJIbHO BO3MOYKHOI'O YBEITMUEHUS BOCIIPUHUMAEMOM TPOMKOCTH 3aITHCH.

Ha mporsokennn psima mocnenuux JjeT Pabowas rpymma 6P Cektopa paawocBsi3u BeAeT paboTy 1Mo
OTIPEIETICHUIO METOI0B OOBEKTUBHOTO U3MEPEHHS BOCIIPHHUIMAEMOM IPOMKOCTH MTPOrPaMMHOI0 MaTeprana,
TUIIOBOTO JJIsl paguoBelaTeNbHbIX npuinoxeHuid. [lepeiii atan padotsr MCO-R, B Xxome KoToporo Obuin
PaccMOTPEHBl aJrOPUTMBI HM3MEPEHUS OOBEKTHBHOW T'POMKOCTH MOHO(OHHYECKOTO 3BYKa, a TaKkKe
B3BEIICHHOE CpeaHeKBagparnueckoe mi3Mmepenue, Leq(RLB), Obul mOCBSAIIEH OOCCIECUYCHUIO HAWITYYIIETO
KavecTBa BOCIPOU3BeIeHUs] MOHO(DOHMUeckuX curHasioB [Soulodre, 2004].
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CoBepIlIeHHO OYEBHIHO, YTO JUISl PaJMOBCINATEIILHBIX MPWIOKECHUNH TpeOyeTcss M3MEPHUTENh TPOMKOCTH,
KOTOPBI MOXeT paboTaTh ¢ MOHO-, CTEPEO- U MHOTOKaHAJbHBIMH CHTHaJaMH. B HacTosIeM OKyMeHTe
npeJiaraeTcst HOBBIN arOPUTM U3MEPEHHUSI TPOMKOCTH, KOTOPBIN YCIIEITHO ()YHKIIMOHUPYET B CIIy4ae MOHO-,
CTepeO- ¥ MHOTOKaHAJIBHBIX 3BYKOBBIX CHUTHAJIOB. OCHOBOH MpeiaraéMoro ajiropuTMa sBISETCS MPsSMOe
pacmmpenne amroputma Leq(RLB). Kpome Toro, HOBBIII MHOTOKAaHAIBHBIM aNTOPUTM IO-TIPEKHEMY
XapaKTepU3yeTCs MPOCTOTON BBIYUCIICHUI, CBOMCTBEHHOI MOHO(GOHUUeckomy anroputMy Leq(RLB).

2 bazoBasi uHpopmanus

Ha nepBom stane uccnenoBanmiit MCD-R Obin pazpaboTan MeTO/] CyObEKTUBHBIX UCTBITAHUM I aHAJIN3a
BOCIIPHATHS TPOMKOCTH  MaTepuala THIIOBOW MOHO(OHHUYECKOW mporpamMmbel  [Soulodre, 2004].
CyOBbeKTHBHBIE HCTIBITAHNS OBLITH IIPOBEACHEI B IIATH TOYKAX 36MHOTO MIApa, U UX IIeIIbI0 ObLTO co3/1aHue 6a3bl
CyOBCKTHUBHBIX JAHHBIX JUIS OIEHKMA KadecTBa PabOThl BO3MOXKHBIX AJITOPUTMOB H3MEPEHHUS TPOMKOCTH.
B xome 3THX HCIBITAHUN YYaCTHUKH COTMOCTABIISUIH TPOMKOCTH Pa3MYHBIX MOHO(OHUYECKUX 3BYKOBBIX
3aIuCcel ¢ IPOMKOCTBIO STAIOHHOW 3aITUCH. 3BYKOBBIE 3aITHCH OBLITH B3SITHI M3 PEATEHOTO PaIUOBEIIATEILHOTO
Matepuaia (TeICBUACHUS U PAIKo).

CoOBMECTHO € 3TUMH UCTIBITAHUSIMUA CEMb HHULIMATOPOB MpeACTaBUIN B JIJabopaTOpuIo CIIyXOBOTO BOCHIPUSATHUS
UccnenoBarensckoro mentpa cesa3u (Kanama) necsTb BHEIPEHHBIX W3MEPHUTEINEH/alTOPUTMOB U3MEPEHHUS
MOHO(QOHUYECKON TPOMKOCTH JJISl MX OL[CHKH.

Kpowme Toro, B padorax Cymonpa (Soulodre) Obliu mpeacTaBlIeHbI eille JBa 0a30BBIX aJTOPUTMA U3MEPEHUS
TPOMKOCTH B KaueCTBE OCHOBHI B OTHOIICHWHU ToOKa3aTenedl pabotel anroputMa [Soulodre, 2004]. Otu nBa
MeToJ1a OOBEKTUBHBIX U3MEPEHHH BKITIOYAIH MPOCTYIO (DYHKIHIO CIIEKTPAITEHOTO B3BEIIMBAHMSA, 32 KOTOPOM
cliefioBal OJIOK HM3MEpPEHMsl CpeIHEKBagpaTHuecKoro 3HaueHus. OAWH W3 JBYX METOJIOB HM3MEPEHUH,
(Leq(RLB)), ucrosp3yeT B3BEHIMBAIOILYI0 KPUBYIO BEPXHUX YaCTOT, HA3bIBACMYIO0 B-KpHBOIi ¢ KOppeKIuei
1o HIKHUM gactoTaMm (RLB).

Hpyroii Meron wu3MepeHwid, LeQ, 3akirodaercs B W3MEPEHHHM HEB3BEIICHHOTO CpPEIHEKBAAPATHYECKOTO
3HAYCHHUS.

Ha pucynke 5 mpezncraBineHsl pe3ynpTaThl HadainbHOro uccienoBanuss MCO-R u3meputens TpoOMKOCTH
Leq(RLB). 1o ropu3oHTanbHONW OCH MOKa3aHA OTHOCHUTENbHAS CYOBEKTHUBHAS TPOMKOCTH, BBHIBEJCHHAS W3
0a3bl CyOBEKTHBHBIX JAHHBIX, 10 BEPTHKAJIBHOH OCH — TPOMKOCTb, MPOTHO3MPOBAaHHAS TPU HU3MEPEHUH
Leq(RLB). Kaxxnast Touka Ha rpade npeacTaBisieT pe3yabTaT 0 OAHOW U3 HCIIOIb30BAHHBIX B UCIIBITAHUSIX
3BYKOBBIX TECTOBBIX IOcienoBarenbHocTell. HesamTpuxoBaHHbIE KpPYKKH OTHOCSTCS K 3BYKOBBIM
MOCJIEZIOBATENBHOCTSM Ha 6a3e peuu, a 3Be3/I0YKH — K IMOCIIeI0BaTeIbHOCTAM, He cojaepkaiuM peun. Kak
MO>KHO BUJIETh, TOUKH JAHHBIX IJIOTHO IPYNIIUPYIOTCS BOKPYT JHArOHAIM, OTPaXkasi 04eHb XOpOIlIee KaueCTBO
pabotsl u3mepurens Leq(RLB).

N3amepurens Leq(RLB) Obut mpu3HaH MMEIONIMM HAMITYUIIIUe OKa3aTeIH KauecTBa 10 CPAaBHEHHIO CO BCEMHU
HCCIIETOBABIIMMUCS U3MEPUTENIIMH (XOTS B MpEeNax CTaTUCTUYECKOW 3HAYMMOCTH HEKOTOPBIE U3MEPUTENN
Ha 0ase IMCHX0aKyCTHKH TOXe ITOKa3bIBAIM Xopollee KauecTBo). Okazanoch, 4To u3Meputens Leq padoran
MOYTH TaK ke Xopomo, kak RLB. [lony4yeHHbIe pe3yabTaThl 03HAYaIOT, YTO IS THIIOBOTO MOHO(OHHUYECKOTO
paaAMOBeIIaTeIHbHOI0 MaTepralia MPOCTOM METOI U3MEPEHHSI TPOMKOCTH Ha OCHOBE SHEPTUU SBJISIETCA CTOJIb
e YCTOMUMBBIM, KaK U 0oJiee CIOXKHbIE METOIbl M3MEPEHH, KOTOPhIE MOTYT BKIIOUATh JETaIM3UPOBaHHbIE
MOJIETN BOCIIPHUATHS.
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PUCYHOK 5

Pe3yansTaTsl n3mepurensi Monogonndeckoii rpomkoctu Leq(RLB)
B CPaBHEHMH ¢ pe3yJibTaTaMM cy0beKTHUBHBIX U3Mepenumii (I = 0,982)

20 T T T T T

T S ;----------- S

O6bexTuBHOE yeunenue (1b)

CybbexruBHoe ycunenue (@b)

BS.1770-05

3 Cxema aaroputma Leq(RLB)

Anroputm m3mepenus rpomkocty Leq(RLB) criermansHO pa3padaTbIBasics TaK, YTOOBI OBITH OY€HD IPOCTHIM.
Bnok-cxema anroputma Leq(RLB) mokazana Ha pucyHke 6. OHa COmepKUT (QUIBTP BEPXHUX YacTOT, 3a
KOTOPBIM CJIEAYET YCTPOMCTBO yCpEeOHEHUS SHEpruu mno BpeMeHu. Cursan c Bbixoja (uibTpa HOCTYHAET B
0710k 00pabOTKHU, KOTOPBIH CYMMHUPYET SHEPTHIO U BBIYHUCIISIET CPEIHIOK BETUYMHY 110 BPEMEHHU.

3anmaueii punbTpa ABISAETCS 0OECIIEUEeHE ONPE/ISIIEHHOTO B3BEIIUBAHNSI, COOTBETCTBYIONIETO YYBCTBEHHOMY
BOCIIPHUATHIO, CIIEKTPAJILHOTO COAEPIKUMOT0 curHana. OTHIUM U3 IPEUMYILECTB UCIIOIH30BaHUS ATOH 6a30BOH
CTPYKTYPBI AJISl U3MEPEHUM T'POMKOCTHU SIBIISIETCS BO3MOXKHOCTBH BBITIOJHEHUS Bceil 00pabOTKH MPOCTHIMU
0JI0KaMU BPEMEHHBIX HHTEPBAJIOB, B OTHOIIEHUH KOTOPHIX TPEOYIOTCS BECbMa HU3KHE O0bEMBbI BHIYHCIICHUI.

PUCYHOK 6

BJok-cxeMa MpocTOro MeTo/ia H3MepeHuii FPOMKOCTH HAa 0CHOBE YHEPIHH

X CriexrpanbHoe Xy Leq (W)
—> B3BCIIMBAHHE > z —
W

uT

BS.1770-06

Anroputm Leq(RLB), nokazanHbIil Ha pUCyHKE 6, — 3TO MPOCTO BAPHAHT CO CIIEKTPAJIbHBIM B3BEIINBAHHEM

MeToJla M3MEPEHUsT DKEUBANEHMHO20 YPosHs 38VKosoeo Oasnenus (Leq). Leq ompemensercs ciexyrommm
obpazoM:

2
Leq(W) =10 log,, iJ.T X;"’ dt b (8)
T 7o XRef
rae:
Xw:  CHTHAaJ Ha BBIXOJIE B3BELIMBAIOLIEIO QPUILTPA;
XRef:  HEKOTOPBIN ATAIIOHHBIA YPOBEHB;
T:  nnawHA 3BYKOBOM MOCIIE0BATENHHOCTH.
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CumBoa W B Leq(W) o3HauaeT crieKTpaibHOE B3BEIIMBAHKE, KOTOPHIM B IAHHOM Cliy4ae sABJsuiach B-kpuBast
¢ Koppekiuei mo HmkHIM dactotaMm (RLB).

4 Cy0beKTHBHbIE HCTIBITAHUA

Jist OLIEHKH BO3MOXKHBIX METOJOB MHOTOKAHAIBHBIX M3MEPEHUH TPOMKOCTH HEOOXOAMMO OBLIO MPOBECTH
odunmambHble CyOhEKTHBHBIE UCTIBITAHUSA, C TEM YTOOBI c(hOpMUPOBAThH 0a3y CyOBEKTUBHBIX JaHHBIX. 3aTEM
MMOTEHIIHANBHBIE aJTOPUTMBI HM3MEPEHUS TPOMKOCTH MOTJIM OBITh OIIEHEHBI MO CBOEH CHOCOOHOCTH
MPOTHO3MPOBATh PE3yNbTaTbl CYOBEKTHBHBIX HCHBITaHWH. basa maHHBIX obecrieunBaia 3HAYCHUS
BOCIIPHHAMAEMOM TPOMKOCTH JJisl OOIIMPHOTO MaTepualia MOHO-, CTEPEO- U MHOTOKAHAJIBHBIX MPOTPaMM.
[IporpaMMHBIii MaTepwall, KOTOPHIH HCIIONH30BAICS B XOJ€ MUCHBITAHUH, OBUT B3AT M3 PCATBHBIX Paano- U
TeJIeBU3NOHHBIX ITEpe/Iad 110 BCeMy MHPY, a Takke u3 3anuceit Ha CD u DVD. 3BykoBbI€ TOCIIEI0BATETHPHOCTH
BKJIFOUAJTH MY3bIKY, TCJICBU3UOHHBIC U KHHOTIPOTPAMMBI, MAaTEPHAIIbI CIIOPTUBHBIX MEPOIIPHUATHIA, IPOTPAMMBI
HOBOCTEH, 3ByKOBBIE 3 (EeKTH U pekiiamMy. B 3Tu mocnenoBaTenbHOCTH OBIITN BKIIIOYEHBI CETMEHTHI Peur Ha
Pa3IMYHBIX S3bIKAX.

4.1 Cxema cy0beKTHBHBIX HCTIBITAHUI

CyObeKTHBHBIC HCTIBITAHMUS 3aKJIFOYAIIUCH B COTIOCTABICHUH YPOBHEH IPOMKOCTH. Y YaCTHHUKH TIPOCITYIITHBAITH
[IMPOKUI JHANa30H TUIIOBOTO MPOTPAMMHOTO MaTepHaia W PEeryJHpOBaId YPOBEHb MPOMKOCTH KajKIOTO
TECTOBOT'O 3JIEMEHTa JI0 COBIMA/ICHHUS €r0 BOCIPHHUMAEMON TPOMKOCTH C IPOMKOCTBIO 3TAJOHHOTO CHUTHAJA
(cM. pHCYHOK 7).

OTaloOHHBIA CHUTHAN BOCIPOM3BOAWIICA Bcerga Ha ypoBHe 60 nbA, 3To 3HadeHHe OBUIO ONpENeTIeHO
benmxkaMMHOM Kak TUIIOBOM YpPOBEHb IIPOCIYIIMBAHMS IPU IIPOCMOTPE TEIEBU3MOHHBIX IpOrpamMm B
peabHBIX JOMAIIHKX ycaoBusx [Benjamin, 2004].

PUCYHOK 7

MeTtoauka cy0beKTHBHBIX HCTIBITAHUMH

©

Oranon o
A
HcnpirarensHplit A(

[IporpaMMHO peanu3oBaHHAs CUCTEMa JUISI TPOBEACHUS CYyOBEKTUBHBIX HCHBITAHHMM MHOTOKaHATbHBIX
W3MEpEHUid, pa3paboTaHHAsT W TpEeJOCTaBIeHHAas ABCTpPATUICKONH paluoBENIaTENIbHOH KOpIopalueH,
M03BOJIsAJIa CIYIIATEII0 MOMEHTAJIbHO MEePEKII0YaThCS C OJHOTO MCHBITATEIFHOTO 3JIEMEHTa Ha JIPYroi u
pEryIupoBaTh YPOBEHb (IPOMKOCTB) KaXKI0T0 diieMeHTa. CHUMOK KpaHa MpOrpaMMHOTO 0OecTiedeHUs st
MIPOBEJICHHS KCMBITAHUN TOKa3aH Ha pPUCYHKE 8. YPOBEHb HCIBITATENbHBIX 3JIEMEHTOB MOXHO OBIIO
perynuposats ¢ marom 0,25 1b. Beibop kHomku, nMeroniei Metky "1", obecrneurBall J0CTyN K 3TAIOHHOMY
CUTHATY. Y POBEHb STAIOHHOTO CUTHAJIA COXPAHSIICA MTOCTOSTHHBIM.

BS.1770-07



Pex. MC3-R BS.1770-4 11

PUCVYHOK 8

HuTepdeiic noab3oBaTelisi CHCTEMBbI LISl IPOBeEJeHUS] Cy0beKTHBHBIX HCIILITAHMI

BS.1770-08

C moMouIpl0 KOMITBIOTEPHON KITaBUATYPbI YYACTHUK MCIIBITAHUN BBIOMpAI TAHHBIH NCTIBITATEILHBINA JIEMEHT
U PETYIUPOBAJI €r0 YPOBEHB /10 COBMAACHUS IPOMKOCTH 3TOT'0 3JIEMEHTA C TPOMKOCTBIO 3TaJIOHHOT'O CUTHAIIA.
VY4acTHUKHM MOTIM MOMEHTAJIBHO MEPEKIIF0YAThCS Ha JTF000H HCIIBITATEIbHBIM 3JIEMEHT, BBIOUpast AJIsl 3TOTO
COOTBETCTBYIOIIYIO KJIaBUIlly. B TedeHne ucnpITaHuii mocae10BaTeIbHOCTH BOCIIPOM3BOAMIUCEH HEITPEPHIBHO
(3amkHyTas metns). llporpammuoe obecriedeHre (QUKCHPOBAIIO YCTAHOBKH YCHIICHUS [UIS KaXIOTO
UCTBITATEILHOTO 3JIEMEHTA, ONpEle/ICHHbIE yYaCTHUKOM. TakuM o00pa3oM, B pe3yibTare CyOBEKTHBHBIX
UCTBITaHUH QopMupoBaiicsi HaOOp 3Ha4YeHWH ycuieHus (B aenubenax), KoTopwle TpeOOBamuch st
COBIAJIEHUS TI'POMKOCTM  KaXIOW TECTOBOM  IIOCIENOBATEJBHOCTH € TPOMKOCTBIO  3TaJIOHHOM
[OCJIEI0BATEIFHOCTH. JTO I03BOJISUIO HANpPSIMYyIO OINpPENEeNATh OTHOCHUTEIBHYI0 T'POMKOCTH Ka)KIZOTO
UCHBITATENBHOTO AJIEMEHTA.

Jo mpoBeneHust opUIMATBHBIX HCHBITAHUN BCJCMYH0 KaXKIIbIH YYAaCTHUK IOCETHJI Y4eOHOe 3aHSATHEe, Ha
KOTOPOM 3HAKOMMJICSI ¢ IPOIPaMMHBIM 00O€CIIedeHneM HCHBITAHUN U C 3a/aueill, KOTOPYIO OH JOJDKEH ObLI
BBITIOJHATH B X0JI€ SKCIIEpUMEHTA. [I0CKOIbKY MHOTHE UCTIBITATENbHBIE JIEMEHTBI COJAEPKAIN CMECh PEUH U
JPYTUX 3BYKOB (MY3bIKa, (POHOBBIE IIYMBI U T. JI.), Y4aCTHHKAM CIIEI[MaJIbHO YKa3bIBAIOCH HA HEOOXOAMMOCTh
COIOCTaBJIEHHS TPOMKOCTH OOIIIETr0 CUTHaja, a HE PeUYeBOro KOMIIOHEHTA CUTHAJIOB.

B xome oduIHaTbHBIX HCIBITAHUN BCJICMYIO MOPSAOK MPEACTABICHHS IOCICI0BATEIBHOCTENH KaKIOMY
YYACTHUKY OBLT IPOU3BOILHBIM. TakuM 00pa3oM, BCEM YIaCTHHKAM ITOCIIEI0BATEIFHOCTH MPEACTABIISUTUCH B
pa3HOM TMopsaKe. OTO ObUIO CcJellaHO BO H30ekaHue JI000H BO3MOXXHOM CHUCTEMATUYECKOW OLIHMOKH,
00YCIIOBJIEHHO# BIIUSHHEM MOPSIIKA.

4.2 ba3a cy0beKTHBHBIX JaHHBIX

baza CY6’BCKTI/IBHLIX JAaHHBIX, KOTOpasa MCIOJIb30BAJIACh JJId OHCHKHU KadCeCTBA NPCAjiaracéMoro ajaropurma,
COCTOsA1a q)aKTH‘leCKI/I 13 TPEX pa3JIMYHbIX 0a3 JaHHBbIX. Ha60pBI JaHHBIX ObLIH CO3aHEbI 110 PE3YyJIbTaTaM TPEX
HC3aBUCHMBIX Cy6’beKTI/IBHI)IX I/ICHBITaHI/If/‘I, MPOBEACHHBIC B TCUHCHNE HECKOJIBKUX JICT.

[lepBrIit HAOOp JAHHBIX COCTABIIAIN PE3YIbTATHl IEpBOHAYANBbHOTO HecienoBanust MCDO-R, B xoxe koToporo
YYaCTHUKHU COIOCTABIISLIIH BOCIIPHHUMAEMYIO IPOMKOCTb 96 MOHOOHHUYECKUX  3BYKOBBIX
nocyeoBaTelbHOCTEH. JIJ1s CO3/IaHMs 3TOT0 HA0Opa TAHHBIX CYObEKTUBHBIE UCTILITAHHSI TIPOBOIMIIHCE B IIATH
pa3IMYHBIX TOYKAaX 3EMHOTO Iapa ©W B HHX y4acTBoBanu 97 ciymareneid. McnblTarenbHbie
MOCJIEI0BATEILHOCTH M 3TAJIOHHBIN 3J€MEHT BhIOMpasa Ipymia U3 TPeX YelOBeK, B KOTOPYIO BOLIUIM HJICHBI
SRG3 PI' 6P (Cneumansaas rpynmna Jlokmaaunka). DTalOHHAS MOCIEIOBATENLHOCTh B 3TOM HCHBITAHUU
coJiepkaia peub Ha aHTJMHCKOM S3bIKE, TPOU3HOCHUMYIO IKEHCKUM TOJIOCOM. BocrpousBeneHue
MOCJIEI0BAaTEILHOCTENW OCYILECTBISUIOCH Yepe3 OJMH IPOMKOIOBOPHUTENb, Pa3MELICHHBIH HEMOCPEICTBEHHO
HaANpOTHUB CIyLIATEIS.
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[locne mepBoHauanpHOrO MOHOQOHMYECKOTO HccienoBanuss MCO-R psn MHMIMATOPOB, MPENCTaBUBIIMX
QITOPUTMBI, BBIIBUHYJIN INPENNOJIOKEHHE, YTO IMANa30H W TUI CUTHAJIOB, KOTOPBIE HCIOJIb30BAINCH B
CYOBEKTUBHBIX HCHBITAHUSAX, HE OBLIM NOCTATOYHO MIMPOKUMH. OHHU Janee NPEAIoNOXKHIN, YTO B 3TOM
3aKJI0vaiach NpUYrMHA TOTo, 4TO MpocToi anroput™ Leq(RLB) Ha ocHOBe SHEpruu MpeB301Ies M0 KaueCTBY
paboThl Bee Ipyrue aaropuTMBL.

Jinst Toro 4toObl paccesiTh ST COMHEHHUS, MOTHSIBIIUM BOMPOC OBLIO MPEIJIOKEHO MPEICTABUTHL HOBYIO
3BYKOBYIO IIOCJICJIOBATCIBHOCTh JUIS CIICAYIOIIErO payHJIa CYOBEKTUBHBIX HWCHbITaHUHA. MM  ObUIO
PEKOMEHIOBAHO MPEICTABUTh MOHO(OHHYECKUE TIOCIICIOBATEILHOCTH, KOTOPBIE, TI0 HX MHEHHIO, IBUITHCH ObI
HanOoiree ciaokHbIME s anroputMa Leq(RLB). HoBbie mocie1oBaTeNbHOCTH TPEICTABUITH TOJIBKO JBOC M3
BBICKa3aBIIUX COMHCHUSI.

OdunmanbHbie CyObEKTHUBHBIC HCIIBITAHUS C STUMH HOBBIMHU ITIOCJIEIOBATEIBHOCTIMH OBLIH MPOBEICHBI B
Jlaboparopun cmyxoBoro Bocmpuatus MccnemoBatenmbckoro meHtpa cBssu  (Kanmama). ['pomMkocTs
96 MOHO(OHUYECKUX TMOCTIECIOBATEILHOCTEH onpenesiy 20 y9aCTHUKOB UCIBITAaHUHA. B 3THX HCIBITAaHUIX
HCIIOJIb30BAJIACH Ta K€ METOIUKA CyOhEKTUBHBIX MCIBITAHUMN, YTO U TIPU CO3JIaHUH IIEPBOT0 HA0OPa JaHHBIX,
MU TOT JX€ STAJOHHBIM CHUrHaJN. Pe3ynbTaThl 3TUX MCIBITAHUNA COCTABUJIM BTOPOW HAOOp JaHHBIX 0a3bl
CyOBEKTHBHBIX TAHHBIX.

Tpertnii HaOOp OaHHBIX COCTOSUT W3 3HAYCHWUH TPOMKOCTH Jis 144 3BYKOBBIX IMOCJEIOBATEIHLHOCTEH.
HcnbiTaTtenbHblie MOCIe[0BaTeIHOCTH coiepKain 48 MOHO(OHUIECKUX 3JIEMEHTOB, 48 crepeooHNYeCKIX
3JIEMEHTOB M 48 MHOTOKaHAJIbHBIX 31eMeHTOB. Kpome TOro, mojoBuHa MOHO(OHHYECKHX 3JIEMEHTOB
BOCIIPOM3BOJIMIIACH Yepe3 LEHTPaIbHbIN KaHall (MOHO), a Ipyras MoJOBHHA MOHO(QOHHUYECKUX 3JIEMEHTOB —
4epe3 JIEBBIH U TpaBblii TPOMKOTOBOPHUTENHN (IBOWHOE MOHO). JTO OBLIO CHIENaHO C TeM, YTOOBI YUUTHIBATH
JIBa NPUCYIIMX YEJIOBEKY PasIMYHBIX CHOCO0a MPOCITYIIMBaHUS MOHO(OHMYECKOro curHama. s 3Toro
UCTBITAHUS STAJIOHHBIA CUTHAJI COAEPKANI peub Ha aHIVIMHCKOM SI3BIKE, IPOM3HOCHMYIO KEHCKHUM T'0JIOCOM,
co cTepeo(HOHHIECKUM aKyCTHIECKUM OKPYKEHHUEM U My3bIKaJIbHBIM (POHOM HU3KOTO YPOBHS. B McnbITaHIIx
yuacTBoBanu 20 4eJI0BEK M HCIIOJIb30BaaCh CX€Ma PACIONI0KEHUs I'POMKOTOBOPUTEIIEH, OIpeJelICHHAs B
Pexomenmanimn MC3-R BS.775 u npencrasienHas Ha pucyHke 9.

PUCYHOK 9

CxeMa pacnoJio;keHusi TPOMKOroBOpHUTeieii, KOTOpas UCIO0Jb30BaIAChH
10151 GOpMHPOBAHMS TPETHEro HAGopa TAHHBIX

C
L, mm_ R
' 30| 30°/
AT
,'/J> o

BS.1770-09

I[Ba NEPBLIX Ha6opa JaHHBIX OBLIH OrpaHUYCHBI MOHO(I)OHI/ILICCKI/IMI/I HUCIBITAaTCIIbHBIMU
MMOoCJICA0BATCIIBHOCTAMHU, IMMO3TOMY CO3JaHUC 3BYKOBOI'O 06pa3a HC ABJISJIOCH BJIMAIOIINMM (b&KTOpOM. HpI/I
CO3JaHu  TPETBEro Ha60pa JaHHBbIX, KOTOpLIﬁ BKJIFOYaJI TAKXXC CTEpEO- U  MHOI'OKAaHAJIbHBIC
IOCICA0BATCIbHOCTH, CO3JaHUC 06p3,33 SBJIAJIOCH Ba>XHBIM COOﬁpa)KCHI/ICM, KOTOpPOC CJICAOBAJIO YUUTHIBATD.
HpeZ[CTaBJ'IHJ]OCB, YTO CO3JaHHC 06pa3a U aKyCTHUYCCKOC OKPYKCHUC B MOCJICAOBATCIbHOCTU IIO BCeH
BCPOATHOCTH MOT'YT OKa3bIBaThb 3HAYUTCIBHOC BO3,I[€I>10TBI/I€ Ha BOCIIPUHUMACMYIO TI'POMKOCTH JTOH
IOCICA0OBATCIbHOCTH. Takum 06p3,30M, JJId BKIIFOUCHUS HMIMPOKOro Juarna3oHa BHUAOB CO3AAaHU 06pa3a
(HaanMep, HCHTPAJIbHOC IMMAaHOPAMHPOBAHUC — PC3Kasl I'paHUlla 3ByKa MCKAY J'ICBBIM/HpaBBIM KaHaJlaMH,
HUCTOYHHUKU 3BYyKa HAIIPOTUB — UCTOYHUKH 3BYKa BOprr) U MCHAIOIICTOC o0BeMa AKYCTUYCCKOI'0 OKPYKCHHUA
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(manpumep, cyxoe 3ByYaHHE — peBepOeparus) OBIITH  BBIOPaHBI  CTEpeO- W MHOTOKAHAJIBHBIC
MOCJIEe/IOBATEILHOCTH.

Tor (1)aI(T, 9TO YYaCTHUKHU HWCHIBITAaHUN TOJDKHBI ObLIH OOJHOBPEMEHHO COIIOCTABJIATE I'POMKOCTH CHUI'HAJIOB
MOHO-, JIBOMHOTO MOHO-, CT€PEO- 1 MHOT'OKAaHAJIBHBIX CUT'HAJIOB, O3HA4all, YTO 3TH UCHIBITAHUA ABJIAIUCH I10
CBOCMY CYHICCTBY 3HAYHUTEIIBHO CJIOXKHEC HCIBITAHUM TI0 COCTAaBIICHHIO MPpEAbIAYIINX Ha60pOB JaHHBIX,
KOTOPBIC ObLTH OIrpaHUYCHBI MOHO(i)OHI/I‘ICCKI/IMI/I CHTHaJIaMH. DTa CIOKHOCTh ycyry6n;mac1: HCIIOJIb30BAHHUEM
Pa3IMYHBIX BUAOB CO3aaHUA o6pa3a 1 MCHAIOUICTOCA o0BeMa AKYCTUYICCKOI'0 OKPYKCHUL. CYI]_ICCTBOBaIII/I
OIIPEACICHHBIE COMHCHHS, 4YTO BCJICIACTBHUE BCEX OTHUX CbaKTOPOB 3aga4ya i Yy4aCTHHKOB HUCIIBITAHUH
OKakeTcs HemocuibHOH. K CHaCThIO, NPCABAPUTCIIbHBIC HCIIBITAHWUA IIOKas3ajld, 4YTO 3aJgavda sBIISACTCA
BLIHOHHI/IMOﬁ, u Bce 20 YYaCTHUKOB OKa3aJIuChb B COCTOSAHHUU obecrieunBaTh AOCTOBCPHBIC PE3YJIbTATHI.

5 CxeMa airopuTMa MHOTOKAHAJILHOIO H3MePeHUsI TPOMKOCTH

Kak 6p110 ykazano Beie, anroputM Leq(RLB) Obu1 co3nman amst paboTel ¢ MOHO(OHUIECKUME CUTHAJIAMH, U
paHee MPOBEJCHHOE HCCIEIOBAHUE MOKA3aJl0 BBICOKYIO 3(P(PEKTHBHOCTH alropuTMa JJsl 3TOH 3a/Jadvd.
PazpaboTka anropurMa MHOTOKAHAJILHOTO HM3MEPEHHUS TPOMKOCTH OOYCIIOBIMBAET PsJ IOMOJHUTEIBHBIX
cioxxHocTel. KimroueBbIM TpeOOBaHUEM, TIPEABSIBIIEMBIM K MHOTOKAaHAJIBHOMY allTOPUTMY, SBISICTCS €ro
CIIOCOOHOCTH paboTaTh Takke dPPEKTUBHO C CUTHATAMU MOHO-, TBOMHOTO MOHO- U CTEPEOCUTHATAMU. DTO
3HAYMUT, YTO 3TU (OPMATHl JOJDKHBI pacCMaTpUBAThCS Kak OcoOble Ciydyal MHOTOKAHAJILHOTO CHTHaja
(XOTsI OHM U ABJISAIOTCS BECbMa OOIIMMHM CITy4asiMu ).

B HacTosmem rcciie1oBaHuH MpeIoaraioch, YT0 MHOTOKAHAIBHBIC CUTHAJIBI COOTBETCTBYIOT CTaH/IapTHOM
koH(purypanuu kaHanoB 5.1 Pekomenmanmn MC3-R BS.775. Kanan HUD He yuuteiBaeTcs.

B MHOrOKaHATBHOM H3MEpHUTEIIE TPOMKOCTH TPOMKOCTh KaJKIOTO OTASIBHOI0 3ByKOBOTO KaHalla H3MEPSIeTCsI
HE3aBHCHUMO C TIOMOIIbI0 MoHO(oHUYeckoro anroputMma Leq(RLB), kak mokasano Ha pucyrake 10. Bmecre ¢
TEM B KaXKJIOM KaHaJe 10 BeinonHeHus uamepenns Leq(RLB) BbimosHseTCst npeiBapuTenbHast GHUIbTPAIsL.

PUCVYHOK 10

Baok-cxema npeajjaraeMoro MHOrokaHaJJbHOro U3SMepuTeJis rpoMKOCTH

X »| [Ipensapurenbuprii Dunsrp Yo CpejnekBapaTnyeckoe Z
st RLB 3HaYEHHE
Xg »| [IpenBapurenbuprit DussTp Yr CpennexpapaTnieckoe Zg G
$unsrp RLB 3HAYCHNE R _\
Xe »| [IpenBapuTenbubrii DunsTp Ye CpeanexpaapaTHieckoe| Zc
uirsTp RLB 3HaYCHHE
H ZL

I'pomkocTh

bt

Xy Dunsrp Yis Cpe/iHeKBaIpaTHIECKOE s G
RLB 3HAUCHHE Ls /

>| TIpenBapuTenbHbIi
DunsTp Yrs CpenHeKBazpaTHIecKoe Zgs G
RLB 3HAUCHHE Rs

Xes »| [IpenBapuTenbuprii
uibTp

BS.1770-10

3asadeil mpenBapuTeNFHOTO GUIBTpA SBIsETCS 00ECIIeYeHNE yueTa aKyCTHYECKOTO BO3JIEHCTBUS, KOTOPOe
OKa3bIBae€T Ha BXOJHOW CHUTHAJ TOJOBHIL. [Ipu 3TOM TONOBa MozmenMpyercs Kak jkectkas chepa. B xkaxmom
KaHaJle HCIONb3YeTCs OAWH M TOT K€ IpelaBapuTelbHblii QuibTp. [anee pesynpTHpylolne 3HAYCHUS
rpoMkocTH B3BemuBarOTCs (Gi) B COOTBETCTBUM C yIJIaMU TPUXOJa CUTHANA, a 3aTeM CYMMHUPYIOTCS
(B muHEHONW 00JaCTH) M1 TIOJYYCHHS COCTABHOTO 3HAYEHHWS H3MEPSIeMON TPOMKOCTH. B3BemmBanme
UCTIONB3YEeTCS C TeM, YTOOBI y4ecTb TOT (PaKT, YTO 3BYKH, NOCTYHAIOIIME K CIYIIATENO C3aId, MOTYT
BOCIIPHHUMATHCSA MM Kak Ooyiee TPOMKHE MO CPAaBHEHUIO CO 3BYKAMH, MOCTYMAIOIIMMH OT HCTOYHHKA,
pacrionoxxennoro HanpotuB. Coueranue "mpenpapurensHoro ¢unbrpa” u "¢mistpa RLB" Ha pucynke 10
oTtHocuTcA K K-B3BeIIMBaHMIO, KaKk yKa3aHO B OCHOBHOM 4acTH [Ipuioxenus 1, Boime.

KiroueBpIM penMyIECTBOM IPEUIaraéMoro airopuTMa MHOTOKaHAJIBHOTO H3MEPEHHSI TPOMKOCTH SIBIISIETCS
ero MmpocToTa. AJNTOPUTM IIOJHOCTBIO COCTaBIISIOT OYEHb IPOCThIE 0a3oBbIe OJOKM OOpabOTKH cUTHAmA,
KOTOpPBIE MOTYT OBITh JIETKO M OBICTPO peai30BaHbl C TIOMOIIBIO HEJAOPOTOro anmapaTHOro0 00ecTICUeHHSI.
JpyruM KiIr04eBBIM NMPEUMYIIECTBOM aJITOPUTMA SIBJIAECTCS €r0 pacllupseMOCTb. YUHTBIBAs, YTO BO BCEX
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KaHajaxX MPUMCHSIETCS HISHTHYHAs 00paboTKa, OYeHb MPOCTO PEaM30BaTh U3MEPUTENh, KOTOPHIA MOXKET
pabotatsh ¢ mo0bIM KomndecTBOM KaHaioB oT 1 1o N. KpoMe Toro, moCKONbKY CHTHANBI OT KOKIOTO KaHaja
CYMMHUPYIOTCS KaK 3HAYCHHSI TPOMKOCTH, & He KaK YPOBHH CUTHAJIA, aJITOPUTM HE 3aBUCHT OT MEKKAHATHHOM

(1)331;1 WK KOppEeIALIUU. 910 AcIacT ImpeajaracMoe MH3MEpPCHHUEC TPOMKOCTU 3HAYUTCIBHO Oouee
YHUBCPCAJIbHBIM U yCTOfI‘IPIBBIM.

6 OneHka MHOTOKAHAJIBLHOIO aJIrOpuTMAa

Hcnonp3oBanHbie A1 Tpex HAOOPOB JaHHBIX 336 3BYKOBBIX IMOCJICIOBATEIBHOCTEH ObLTH 00pabOTaHBI C
MMOMOIIBIO TPEJIaraeMOr0 MHOTOKAHAJIBHOTO JTOPUTMa, M OBbLTH 3apEeTUCTPUPOBAHBI MPOTHO3UPYEMbBIC
3HaYeHus rpoMKocTd. [lo uroram aToro mporecca MOXKHO OBUIO OIIEHUTH OOMINK YPOBEHb 3(PPEKTUBHOCTH
pabOThl JaHHOTO QJITOPUTMAa HAa OCHOBAaHHM COBMAJCHUS MPOTHO3HPYEMbBIX 3HAYCHUH W pPeanbHBIX
CyOBEKTHUBHBIX 3HAUCHUH, TOJYYCHHBIX B X0/ OUIMAIILHBIX CYOhEKTUBHBIX UCIIBITAHUN.

Ha pucynkax 11, 12 u 13 B rpaduyeckoir dopme moxazaHa 3¢p¢HeKTHBHOCTE pabOTHI IMpenIaraeMoro
HU3MEpUTENs TPOMKOCTH 110 TpeM HabopaM JaHHBIX. Ha KaXkaoM pUCyHKe 110 TOPU30HTAIBHOM OCH OTMEUCHBI
3HA4eHUS! CyOBEKTHBHOW TPOMKOCTH KaXXIOW 3BYKOBOM TMOCIENOBAaTENLHOCTH B Habope JaHHBIX.
[o BepTHKaNBbHOW OCH TIOKa3aHBl 3HAYCHUS! OOBEKTHBHOW TPOMKOCTH, MPOTHO3UPOBAHHBIC TMPEIaracMbiM
nu3MeputeneM rpoMkoctu. Kaxnas touka Ha rpaduke OpeAcTaBiseT pe3ysbTaT A OTAENbHOM 3BYKOBOM
nocienoBatenbHOCTH. CleqyeT 3aMeTUTh, YTO B CIIydae MICAbHOIO allTOpUTMa OOBEKTHBHBIX M3MEPEHUI
BCE TOUKM MONadu Obl HA JUArOoHAllb, KPyTU3HA KOTOPOH paBHA 1 M KOTOpas MPOXOIWT Yepe3 Hadaio
KOOpJMHAT (KaK MOKa3aHO Ha PUCYHKAX).

PUCYHOK 11

Pe3yabTaTsl 1715 nepBoro (MoHodoHU4YecKkoro) Hadopa nanubix (r=0,979)
20

15 -

10 1

OGbeKTUBHAS TPOMKOCTH (11B)

_15 . . . . . .
-15 -10 -5 0 5 10 15 20

Cy0ObeKTHBHast T POMKOCTb (1B)

A 1-i HaOOp HaHHBIX
BS.1770-11

Kak BupHO Ha pucyHke 11, mpennaraeMmplii aJropuT™M MHOTOKaHAJIBHOI'O M3MEPEHHUS] TPOMKOCTH paboTaeT
OYEHb XOPOIIO, MPOTHOZUPYS PE3YNbTaThl IS IepBOro (MOHOGOHUYECKOT0) Habopa naHHbIX. Koppernsius
MEX/Ty 3HAYCHUSIMU CYOBEKTUBHON IPOMKOCTH U U3MEPEHUSIMU 00BbEKTUBHOM rpoMKocTH coctasisier I = 0,979.

Kak BuaHo Ha pucyHke 12, KOppensiuus MEXIy 3HAUYEHHSIMH CYOBEKTMBHOM TPOMKOCTH U M3MEPEHHAMHU
O00BEKTHBHON TPOMKOCTH JIJIsi BTOPOrO Habopa JaHHBIX Takke BecbMa yaoBierBopurenbHas (I = 0,985).

I/IHTepeCHO OTMETUTH, YTO OKOJIO IIOJIOBHHBI HOCHGHOBaTeHBHOCTeﬁ B 3TOM Ha6ope JaHHBIX ObLIH
MY3bIKaJIbHBIMU.
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PUCVYHOK 12
Pe3yabTatsl 171 BTOPOro (MoHo(oHN4Yeckoro) Hadopa gaHubix (I = 0,985)
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CyObeKTHBHast POMKOCTH (1B)
O 2-ii Habop JaHHBIX

BS.1770-12

PUCVYHOK 13
Pe3yabTaThl A/ TpeThero (MOHO-, CTepeo- H MHOTOKAHAJIbHOr0) Hadopa naHHbIX (I = 0,980)
20 T T T T T T
0
15 9 .
—~ o
| 10 1
. 8
g sl S8R ]
g 8
= o 30
<
g Or S 0 00 .
£ o
g ® ©
g s 6 @ 1
o0 o
@
-10 o 1
o
15 ! ! ! ! ! !
-15 -10 -5 0 5 10 15 20

Cy0ObeKTHBHAsI TPOMKOCTH (1B)

O 3-it Habop JaHHBIX

BS.1770-13

Ha pucynke 13 moka3aHbl pe3ysbTaThl I TPEThETO HAOOpa JaHHBIX, KOTOPBIA BKIIIOYAI MOHO-, CTEPEO- U
MHOTOKaHAIIbHBIE CUTHANBI. Pe3ynbTaThl Jisi MHOTOKaHAJLHBIX CHTHAJIOB, TOKa3aHHbIE HAa pucyHKax 13 u 14,
OTHOCSTCS K YKa3aHHOMY aJITOPUTMY, HO B3BEIIMBAaHUE 110 THUIOBBEIM KaHajlaM OBLJIO YCTAHOBIIEHO PaBHBIM
4 nb (ucxomuoe mpemtoxkenue) BMecto 1,5 nb (oxonuartenbHas cnenndukanusg). beuto mposepeHo, 4YTO
mmenenue 3aadenus ¢ 4,0 n1b 1o 1,5 nb He oka3pIBaeT KaKOro-11M00 CYIIIECTBEHHOTO BIUSHUS HA PE3yIbTATHL.
U omAThk anropuT™ 1mokasai BeCbMa yIOBJIETBOPUTEIBHOE KauecTBO paboThl ¢ koppersnuei I = 0,980.

[Tone3no npoBepuTh 3G(HEKTUBHOCTh PabOTHI AIrOPUTMA i BCeX 336 3BYKOBBIX IOCIIEAOBATEIBHOCTEH,
KOTOPBIE COCTaBUIIN 0a3y cyOBEKTHBHBIX JaHHBIX. [[03TOMY Ha prcyHKe 14 cBeJieHbI BMECTE Pe3yJIbTaThl TI0
BCEM TpeM HabopaM JaHHBIX. MOXHO BHIETD, 4TO 3()(HEeKTUBHOCTH PadOTHI BECbMa yIOBIECTBOPUTENIbHAS IS
Bcell 0a3pl CyOBEKTHUBHBIX IaHHBIX, 001Iast Koppensiius coctasiusiet I = 0,977.
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PHUCYHOK 14

O0bequHEHHBIC Pe3yabTATHI VI BeeX TpexX HabopoB JaHHbIX (I = 0,977)
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CyObeKkTrBHas TPOMKOCTH (1B )
A 1-# Habop NaHHBIX
O 2-if Habop NaHHBIX

O 3-ii Habop JTaHHBIX

BS.1770-14

Pe3ynbraThl 3TOH OLIGHKM MOKAa3bIBAIOT, 4YTO QJTOPUTM MHOTOKAaHAJBHOTO HM3MEPEHHS TPOMKOCTH,
OCHOBaHHBIH Ha wm3MepeHnn rpoMkocTH Leq(RLB), ¢yHKImoHNpyeT oO4YeHb XOpOImIo CO BCEMH
336 nocnenoBaTeIbHOCTAMH 0a3bl CyOBEKTHBHBIX JaHHBIX. ba3a cyObeKTUBHBIX JaHHBIX COACPIKUT HIMPOKUH
JIMaTia3oH MPOrpaMMHOTO MaTepHaia, BKIKYas My3bIKY, TEICBU3HOHHBIC U KMHOIPOIPAMMBbI, MaTEPUAIIbI O
CIIOPTUBHBIX MEPOIPHATHAX, MPOrPaMMbl HOBOCTEH, 3BYKOBble 3((ekTsl W pekinamy. Takke B 3TH
MOCIIEJOBATEIPHOCTH OBLIM BKJIFOYCHBI CETMEHTHI PEYM Ha Pa3iIHYHBIX s3bIKax. KpoMe TOro, pesysibTarhl
MOKAa3bIBAIOT, YTO MpEAaraeMblii K3MEPUTEIb TPOMKOCTH XOpOIIO padOTaeT B cilydyae MOHO(POHHYECKHUX,
JBOWHBIX MOHO(OHUYECKUX, CTEPEOOHHIECKHX, 8 TAK)KE MHOTOKAHAIIbHBIX CHTHAJIOB.

Cl'lpaBO‘leIe AOKYMCHTBI
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IIpunoxenune 2

PykoBoasiniue NpUHLIMIIBI VIS TOYHOTO H3MeEpPeHust
"MCTHHHOT0 MMKOBOI0'" YPOBHSH

B nmacrosimewm [punosxeHnn npeacTaBieH alrOPUTM OIEHKH HCTUHHOTO MMMKOBOTO YPOBHS OJHOKAHAJIHHOTO
un(ppoBoro 3ByKOBOro curHaja ¢ juHerHo MKM. Yactora amckpermzamuu mpuHiTa paBHON 48 Kl
VcTrHHBINA TUKOBBIM YPOBEHb — 3TO MaKCUMaJIbHOE (IIOJI0KUTENIFHOE WK OTPHULIATENIbHOE) 3HAUSCHUE CUTHAJIA
B TE€UCHHE HEMPEPBHIBHOTO MHTEPBAJIa BPEMEHM; 3TO 3HAUYEHHE MOXKET OBITh BBIIIE HAUOONBIIETO 3HAYCHUS
OTCYeTa B paMKax BPeMEHHOW BBIOOPKH MpH YacToTe Auckpernzannu 48 kI .
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1 Pe3rome

Orarnbl 00paboTKH:

1 ocnabienue: ocnadnenue Ha 12,04 1b;

2 4-kpaTHas mepeIUCKpeTH3aLus;

3 GUIBTP HIKHUX YaCTOT;

4 a0COIOTHOE: a0COIIOTHOE 3HAYCHHE;

5 npeoOpazoBaHue B 1b HCTHHHOTO MMMKOBOTO YPOBHSI.

2 Baok-cxema

4-kpatHas
B 120415 |3 nepemckpern- - @ A6 |—>| 20lo }—) 12,04 1B B
X0 == I D 3au1f§1) %-l UIBLTP }—)| COJIFOTHOE J10 ‘ hil l—) BIXOJL

3 IToanoe onmucanme

[lepBsIii mar 3akmovyaeTcs B MpUMeHeHnHn ocnadnenns Ha 12,04 nb (casur Ha 2 pa3psina). Llens sToro mara —
o0ecriedyeHue 3amaca 1o ypoBHIO Ul HOCIeayommel 00paboTKH CUTHANIA, B KOTOPOH MOXKET HCIIOIb30BaATHCS
LEeJI0YHCIICHHAs apudMeTHKa. DTOT IIar He TpeOyeTcsl, €CIIM BBIIONHAIOTCS pacyeThl ¢ IUIaBaroIIeil 3amsITo.

OunbTp ¢ 4-KpaTHOM NEpeIUCKpeTU3alel yBeIUYMBaeT 4acTOTy AUCKpeTu3auuu curHaia ¢ 48 k[’ mo
192 xI'n. DTOT BapWaHT CHWTHalla C TOBBIMIEHHOW YacTOTOW TUCKPETHU3aluu Oojiee TOYHO ITOKA3bIBAeT
peanbHylo (opMy KojJeOaHHMH, NpPEACTaBICHHYIO OTCYETaMH 3BYKOBOTO CHTHaja. l[IpenmnoyrurensHO
HCIIOJIb30BAaTh IMOBLINICHHBIC 3HAYCHHUA YaCTOTbI AUCKPETHU3AUUU WU KOC—)(b(bI/I]_[I/ICHTI)I MEPEANCKPETU3IALIUN
(cm. Homomuenue 1 k Hactosimemy [lpumoskenunto). BxomHbie cHTHAIIBI, UMEIOIINE TTOBBIMIEHHYI0 YacTOTY
JVCKPETH3alluK, TPeOYIOT MPOIMOPIHOHATHLHO MEHBIICH NepelIuCKpeTH3aluu (HampuMmep, IJIs BXOJHOTO
CUTHaJIa ¢ 4acTOTOM nuckperuszanuu 96 k' qoctaTouHo OyaeT 2-KpaTHON TUCKPETH3ALMHN).

Ha6op xoaddumnmentor ¢punprpa (s nmopsiaka 48, 4 sramna, ¢ uatepnioisiiuert FIR), kotopeie yaoBneTBopsum
OBl 3TUM TpeOOBaHUSM, ObLT OBI CIIETYIOIIIIM:

Oran 0 Jran 1 Jran 2 Jran 3
0,0017089843750 —0,0291748046875 —0,0189208984375 —0,0083007812500
0,0109863281250 0,0292968750000 0,0330810546875 0,0148925781250
—0,0196533203125 —0,0517578125000 —0,0582275390625 —0,0266113281250
0,0332031250000 0,0891113281250 0,1015625000000 0,0476074218750
—0,0594482421875 —0,1665039062500 —0,2003173828125 —0,1022949218750
0,1373291015625 0,4650878906250 0,7797851562500 0,9721679687500
0.9721679687500 0,7797851562500 0,4650878906250 0,1373291015625
—0,1022949218750 —0,2003173828125 —0,1665039062500 —0,0594482421875
0,0476074218750 0,1015625000000 0,0891113281250 0,0332031250000
—0,0266113281250 —0,0582275390625 —0,0517578125000 —0,0196533203125
0,0148925781250 0,0330810546875 0,0292968750000 0,0109863281250
—0,0083007812500 —0,0189208984375 —0,0291748046875 0,0017089843750

AOCOIIOTHOE 3HAYEHUE OTCUYCTOB MOJIy4arOT MYTEM HMHBCPTUPOBAHUA MMCIOIINUX OTPULATCIIBHOC 3HAUCHUC
OTCUCTOB, B 9TOM TOYKE CHT'HAJ SBISACTCS OOHOIIOJIAPHBIM, TaK KaK OTPULATCJIILHBIC 3HAYCHUSA 3aMCHCHBI
MOJIOKXUTEILHBIMH 3HAUYCHUSIMH TOM K€ BEJTUUNHEI.

PG3y.]'IBTaTOM IocCJIC€ HYCTBHIPECX JTAIlOB (OCJ'I3,6J'ICHI/I€, NepeaANCKpPECTU3aLUs, (I)I/IJ'IBTpaI_II/Iﬂ U TIOJYUYCHHUC
a0COIOTHOTO 3Ha‘l€HI/I$I) SIBIIICTCS YHCIIO B TOH JKE O6J'IaCTI/I, YTO M 3BHAUYCHHUA UCXOAHBIX OTCUYCTOB (HaanMep,
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24-pazpsiaHoe 1ienoe ymcno). Ilocie 3TOoro HEoOXOAMMO KOMIICHCHPOBATh HAYadbHOEC OCTableHHe Ha
12,04 nb. Takum 00pa30oM BBIIOJIHSICTCS IPUBEICHUE K €IUHHUIIE OOIIEr0 BHIUIPHIIIA OT 00PaOOTKH.

CremyeT MOHHUMATh, YTO yCWieHHE ociabieHHoro 3uaveHus vHa 12,04 b (caBur BieBo Ha 2 paspsa)
noTpedyeT, B 00meM ciaydae, npeoOpa3oBaHHs 3TOTO 3HAYCHHUS B IMQPPOBOW (opmar, MO3BOISIOIIUN
MPEJCTaBISITh 3HAYCHUS, MPEBBIMIAIONIUE TONHBIA JMANa30H IIKadbl HCXOJHOTO ¢opmarta. DToMy
TpeOOBaHUIO OTBEYACT IIOMIATOBOE BBIUMCJICHHE B (opMare ¢ IUIABAIOIICH 3amaTod. AJBTCPHATHBOU
YCHJICHUIO PE3yJIbTaTa SIBJISICTCS COOTBETCTBYIOIIAS IPaAyUPOBKA KAl H3MEPEHUSL.

OTBeyaromye 3THM PYKOBOAALINM MPUHIMIIAM HM3MEPUTENH, B KOTOPBIX HCIONB3YeTCsl TUCKPETH3aLus C
MIOBBIIIIEHHON 4YacToToi He MeHee 192 xI'm, MOMKHBI MOKa3bIBaTh PE3yNbTaT B €OUHHINAX "Ab MCTUHHOTO
MMMKOBOTO YPOBHA", TpeoOpa3oBaB pe3ynbTaT B JOTapU(PMHUECKYIO INKay. DTO MOXKHO OCYIIECTBHTb,
paccuutaB "20l0g10" aOCONIOTHOTO 3HAYEHUs TOCIE OcChalJieHHs, NEPeIUCKPETH3aMh U (QUIbTpanuu M
nobasus 3atem 12,04 nb. O6o03HaueHue "nb MCTUHHOTO MUKOBOTO YPOBHS'" — 3TO JENUOEIBI OTHOCUTEIHHO
rostHOM 1kansl B 100%, n3MepeHne HCTHHHOTO TTMKOBOTO YPOBHSL.

Jlomosnenne 12
k [Ipuioxenuro 2
(uHopManmoHHOE)

Coo0OpaxeHHust OTHOCUTEJIbHO TOYHOT0 U3MEPEeHU
nuKa uM(poBbIX 3BYKOBBIX CUTHAJIOB

B uem 3axarouaemca npobaema?

Wsmeputenun mmka B IUGPPOBBIX 3BYKOBBIX CHUCTEMax YacTO PETHCTPUPYIOT "MHKOBBIM OTCUeT', a He
"MCTUHHBIN THK".

W3mepuTenu MHUKOBBIX OTCYETOB pabOTalOT, KaK IMPAaBHIIO, MyTEM CPAaBHEHHUS aOCOJIOTHOIO (CPEIHEro Io
MOJIYJIIO) 3HAYEHHUS KAXK]IOTO BXOTHOT'O OTCYETa C TEKYIIUM ITOKa3aHUEM H3MEPUTEIIS; €CIIN 3HaU€HUEe HOBOTO
oTCUeTa BBIIIE, OHO 3aMEHSET TEKyllee I0OKa3aHWe; €CIM HEeT, TEKyIlee IOKa3aHWe YMHOXKaeTcs Ha
MOCTOSTHHYI0, HECKOJIbKO MEHBIIYIO EIMHHUIIBI, JJIS CO3JaHus JiorapuMHUYecKoro 3atyxaHus. Takue
M3MEPUTES MUPOKO PACTIPOCTPAHEHBI B CHITY TIPOCTOTHI HX pealn3allii, HO OHW HE BCETJ]a PETUCTPUPYIOT
3HAaYeHHE HCTUHHOTO THKa 3BYKOBOTO CHTHAJIA.

CrenoBaTeslbHO, UCIOIb30BAaHUE U3MEpPUTENS IIUKOBOIO OTCUETa B CIydasX, KOIJa BaXKHO OCYILECTBIATH
TOYHOE HM3MEpPEHHE NHKOB MPOrpaMMbl, MOXKET NPHBECTH K BO3HMKHOBEHHUIO mpobiieM. K coxanenwuro,
OOJIBLIIMHCTBO LU(POBBIX U3MEPHUTENEH MTUKOB SIBJISIOTCS U3MEPUTEISIMUA MMUKOBBIX OTCUETOB, XOTS 3TO U HE
BCErJa OYEBUHO JUIS OllepaTopa.

Bo3unknoBeHHNE HpO6JIeMBI O6yCJ'IOB.HeHO TEM, YTO PCAJIbHBIC IMUKOBBIC 3HAUCHUSA AUCKPETU3UPOBAHHOIO
CHUTHAJIa OOBIYHO TOSBIISIOTCS MCXKAY OTCUCTaMH, a HC TOYHO B MOMCHT AUCKPCTU3ALlNU, U KaK TAKOBBLIC
MPaBUJIBHO HE PECTUCTPUPYIOTCA U3MEPUTECIIEM IMUKOBBIX OTCUCTOB.

D10 sABNISETCH HpH‘-IHHOﬁ HECKOJBKHMX U3BECTHBIX aHOMAaJIHi HSMCPHTCHGP‘I IIMKOBBIX OTCYUCTOB:

- Heycmotiuusvie 3nauenus nuxog. Yacto oTMedaeTcs, YTO NMPU MHOTOKPATHOM BOCIIPOHM3BEICHUU
aHAJIOrOBOM 3amUCcH 4epe3 ILU(PPOBYID CUCTEMY C H3MEPHUTEIEM ITHUKOBBIX OTCUYETOB 3HAYCHHMS
MPOTPAMMHBIX TTUKOB BEChbMa CHJIBHO PACXOASATCS MPH KaXKIOM BOCIIPOM3BEIACHUH. AHAIOTHYHO,
eciu nudpoBast 3aNMCh MHOTOKPATHO BOCIIPOM3BOUTCS Yepe3 KOHBEPTOP YaCTOTHI AUCKPETU3AIUH
JI0 U3MEPEHUS], PETUCTPUPYEMbIE IMTUKU TOYHO TaK K€ PA3NHUAIOTCS MPU KaXKJOM BOCIIPOU3BEICHUU.
DTO MPOUCXOAWUT M3-32 TOTO, UYTO MPH KAXKJIOM BOCIPOM3BEACHUH IK3EMIUIAPHI OTCYETOB MOTYT
MOTaaTh B Pa3IMYHbIC YaCTH UCTUHHOT'O CUTHAJA.

2 TIPUMEYAHME 1. - Crenyiomyro Hike MHGOPMAIMIO IS CBEASHHs NpeacTaBuia PaGouas rpymma SC-02-01

o crannapram AES uepes Jloknaguuka PI" 6J o paanocssisu 1o BorpocaM U3MEpEeHHs: TPOMKOCTH.
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- Henpeodsuoennvie nepeepysku. B cuity Toro 4To ANCKpETU3NPOBAHHBIE CUTHAIBI MOTYT COJIEPIKATh
MEPEerpy3KH Jake B OTCYTCTBUE OTCUETOB B Mpeeax MOTHON M(pOBOM MIKAIBI MIIH OJIM3KO K HEl,
WHAWKAIWS TIePErpy3Kd W3MEpHTEIeM ITHKOBBIX OTCUETOB SBIAETCS HeHaaexHou. Ileperpyskm
MOTYT BBI3BaTh CpPE3aHHUE HMMITYJIHCOB B TOCIEAYIOMIUX IMPOIECCaX, HAMPUMEP B OINPEACNICHHBIX
1 pO-aHaJIOTOBBIX MPE0OPa30BATENAX WIH MIPH MPe0OpPa30BaHUM YaCTOTHI JUCKPETHU3AINH, aXKe
€CJIM 3TH MePeTpy3KH paHee He OBLIN 3aperuCTPUPOBAHBI M3MEPHUTEIEM ITMKOBBIX OTCYETOB (M JaXKe
OBLIM HEPA3IMYMMBI Ha CITyX IPH KOHTPOJIC UX B ATOW TOUKE).

- 3anusicennoe 3nauenue u bueHue uzmepsemuvix moHos. YucToie TOHBI (TaKue KaKk TOHBI HACTPOUKH),
0JIM3KHE K LIEIBIM MHOXKHUTEIISIM YaCTOThI JUCKPETU3AIMH, MOTYT JIaBaTh 3aHW)KCHHOC 3HAUCHHUE MU
C03/1aBaTh MOCTOSIHHO MEHSIOIIEECS 3HAUEHUE, 1a)Ke TIPU MOCTOSTHHON aMIUIUTYIE TOHA.

Hacronvro cepvesnoii moosicem 6vims ama npobnema?

B 1memom 4WeM BhIllIE YacTOTa H3MEPSIEMOro AMCKPETH3UPOBAHHOI'O IMHMKOBOTO CHIHAIA, TEM OOJbIIe
MOTEHIINAIbLHAS OIINOKA.

B cnyyae HempephIBHBIX YHCTHIX TOHOB HECJIOXHO MPOJEMOHCTPHUPOBATh, HApUMEp, 3aHMKEeHHOe Ha 3 1b
3Ha4YeHHUE HEeYJauyHO (a3upOBaHHOTO TOHA Ha YETBEPTH YaCTOTHI JUCKPETU3ALUH. 3aHIDKEHHE 3HAUCHHS TOHA
Ha TIOJIOBHHE YaCTOThl AMCKPETU3ALNHN MOXKET OBbITh (PaKTHUECKH HEOrPaHMYEHHBIM; OJHAKO OOJIBLIMHCTBO
IU(PPOBBIX 3BYKOBBIX CUTHAJIOB HE MMEIOT Ha 3TOW YacTOTE JAOCTATOYHO SHEPTHH (B CHITY €€ 3HAYUTEILHOTO
WCKITFOUCHHS CTTIAKUBAIOIIMME (QUIBTPAMH B TOYKE HU(PPO-aHAIOTOBOTO MPeoOpa3oBaHUsl U MOCKOIBKY B
cocraBe "peanbHBIX" 3BYKOB OOBIYHO HE MPE00IIaaroT HeMTPEPHIBHBIE BHICOKHE YaCTOTHI).

HenpepeiBHbIE TOHBI, HE SBISIOMINECS OJM3KUMH K HU3IINUM LEIbIM MHOXKHUTEISAM YacTOThl IUCKPETU3ALIH,
HE JIaf0T 3aHIKCHHOTO 3HAYCHHUSI B U3MEPUTEIISIX MTUKOBBIX OTCUETOB, IOCKOJIBKY YacTOTa OueHus (pa3HuLa
Mexy N.fone 1 fs) BecbMa cpaBHHMa ¢ BEMYMHOM, OOPATHOW CKOPOCTH 3aTyXaHWs uameputens. pyrumMu
CJIOBaMH, MOMEHT AUCKPETU3ALNU YacTO JOCTATOYHO OJIM30K K HICTUHHOMY IHKY TOHA, YTOOBI H3MEpUTETb HE
3aHWKal €ro 3HaUCHHUE.

Bmecre ¢ TeM ISl OTHENbHBIX KPaTKOBPEMEHHBIX 3BYKOB 3aHIKEHHE 3HAYEHMH 3THM MEXaHU3MOM He
CKpPBIBAETCSl, IOATOMY YeM 0oJiee BBICOKOYACTOTHBIM SIBIISIETCS] COAEP)KUMOE KPATKOBPEMEHHOI'O 3BYKa, TEM
OoJblie MOTEHIMABHOE 3aHMKeHNe 3HaueHus. [1Jis1 "peanbHoro" 3ByKa OOBIYHBIM SIBJISIETCS 3HAUYUTEIIHHBIN
00bEM BBICOKOUACTOTHOTO COJACPKUMOTO B KPAaTKOBPEMEHHBIX 3BYKAaX, M 3aHMKCHUE UX 3HAYCHUS MOXKET
OOBIYHO COCTABIIATH HECKOJBKO Ib.

B CHUJIy TOT'O YTO pCaJIbHBIC 3BYKH UMCKOT CIICKTD, COBHa,Z[aIOHII/Iﬁ B HAIlIpaBJICHHUU BBICOKHUX YaCTOT, U 3TO HE
MCHCTCA C YBECJIMUCHUEM YaCTOThI JUCKPETU3ALIUH, 3AHNKCHUC 3HAYCHHUH HN3MCPUTEJIEM IIMKOBLIX OTCUCTOB
MEHBIIIE HA 00JIee BHICOKHX HUCXOAHBIX 9aCTOTaX JUCKPCTU3ALUU.

Kax pazpewumo smy npobnemy?

Hdns  u3MepeHHs  3HAYEHUS] HMCTUHHOTO MHKa  JAMCKPETU3UPOBAHHOTO  CUTHalIa  HEOOXOIUMO
"MepeAnCKpPeTU3NpoBarh” (WM TOBBICUTh YAacTOTy IUCKPETH3allMH) CUTHaNA, (PaKTUYEeCKH BOCCTaHOBHB
WCXOJIHBIN CHTHAII MEX/Ty CYHIECTBYIONIMMH OTCYETAMH U YBEITHMYUB TAKUM 00pa30M YacTOTY JUCKPETH3AINN
cUrHaja. JTo NpeioKeHUE BbI3bIBAET COMHEHHUE: KaK Mbl MO>KEM BOCCTAaHOBUTH HH(OPMALINIO, KOTOpasl, TO-
BUAMMOMY, yxe norepsiHa? Ha camom gene, Teopusi JUCKpETH3aLMH MTOKA3bIBAET, YTO MOXKHO 3TO C/EJATh,
TaK KaKk M3BECTHO, YTO 3TOT JUCKPETH30BAHHBIA CUTHAJ HE COJEPYKUT YAaCTOT BBIIIE MOJIOBHHBI MCXOJIHOMN
Y4acTOTBI AUCKPETH3ALMH.

Kakoii HeoOxonum ko3 dunuenT nepeauckpernszanun? YtoObl y3HATH 3TO, Mpexkae He00X0IUMO OTBETHTh
Ha JIBa BOIIpoca:

- KaxoBa makcumanbHas nmpueMJiieMas OIIHOKa BCJIICACTBUEC 3aHMKCHUA 3HAYCHUS?

- KakoBo oTHOIIEHHE HaWBBICIIEH YaCTOTHI, MOJUIEKAIEH M3MEPEHUIO, K 4acTOTE AUCKPETH3ALUU
(MakcuManibHas "HOpMUpOBaHHAas yacTtoTa")?

Ecnmu 3TM kpuUTepuM W3BECTHBI, CTAHOBUTCS BO3MOXKHBIM BBIYHCIHTH HEOOXOAMMBIN KO3(h(DUIIUESHT
TIePEANCKPETH3AINN (JTaXKe HE pacCMaTpHBas €Ile JCTAIH PEaTM3aIliu MEePeIUCKPETHU3ANNN) C TTOMOIIBIO
HECJIO)KHOTO MeToJla ""MHJUIMMETPOBOM Oymaru". MOXHO TIPOCTO YYUTHIBATh, KAKOE 3aHIKCHHE 3HAYCHUS
MOJYYUTCSl B PE3yJIbTaTe Mapbl OTCUETOB, CUMMETPUYHO TMOSBISIOIIUXCS C MNEPEeIUCKPETU30BAHHOM
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CKOPOCTBIO IO 00€MM CTOpOHaM IMKA CHHYCOUBI Ha Halleld MaKCUMaJbHON HOPMUPOBAHHOM 4acToTe. DTO
"Xy cirydail” 3aHmKeHUS 3HAYCHMS.

Wrak, m1s1  koddunmenTta mepeaucKpeTn3arim, N
MaKCHUMaJIbHON HOPMHPOBAHHOM 4acTOThI, frorm
9acTOTHI AUCKPETHU3AINH, fs
MOKHO BUJICTh, YTO:
MEPUO]T TUCKPETU3AIMH TIPH MEPEAUCKPETU30BAHHOM CKOPOCTH cocTaBisieT 1/n.f

MEPHOJ MAKCHMAITLHONH HOPMHPOBAHHOM 4acTOTHI cocTaBiseT 1/fnorm.fs,

3HAYUT:
MaKCUMyM 3aHwkeHns 3HadeHus (1b) cocraBut 20.log(cos(2.7.frorm.fs/N.f.2))
(2 B 3HameHarenie OOYCJOBIIEHO BEPOSATHOCTBIO IMPOIYCKA MHKAa MaKCHMyM Ha IOJIOBHHY
TIepro/Ia MepeIUCKPETH3AITIH )

WIH

MaKCUMyM 3aHmwkeHus 3HaueHus (B 1b) = 20.1og(cos(m.frorm/N)).

3T0 ypaBHEHHUE UCIIOIb30BATIOCH AJIsl COCTABIICHUS CIICAYIOIIEH HIXKe TaOIUIIbL, KOTOpast, HanboJjee BEPOSITHO,
OXBaTBIBAET AMAIA30H, MIPEJICTABISIONINN HHTEpEC:

K MakcumMyM 3aHHKeHHs 3HaYeHns1 | MaKcMMyM 3aHUKeHMs] 3HAYeHHsI
03¢ dunueHt (1B) (1B)
nepeancKpeTu3anun foom = 0,45 faorm = 0,5

4 0,554 0,688

0,136 0,169

10 0,087 0,108

12 0,060 0,075

14 0,044 0,055

16 0,034 0,042

32 0,008 0,010

Kaxk donorcen 6u1mo peaiuzoean usmepumeilo UCmuHHo2co nuxka?

Oneparius nepearcKpEeTU3aUH BHITTOIHAETCS MyTEM BKIIOYEHHS OTCYETOB C HYJIEBBIMU 3HAYCHUSIMH MEXIY
HUCXOIHBIMH OTCUETaMH, C T€M 4YTOOBl 00pa3oBaTh NMOTOK NaHHBIX C 3aJaHHOW IepeInCKPETU30BaHHON
CKOPOCTBIO M IOCJIEOYIOUIMM NpPUMEHEHHEeM "MHTepnoiupyiomero" (uibTpa HIKHHUX YacTOT JUIA
MCKJIFOYEHHs] YacTOT BBIIIE 331aHHOW MaKCUMAIbHOH foorm. ECIIM Tenepb NPUMEHHUTH alropuT™M H3MEpeHHs
MMMKOBBIX OTCYETOB K TEPEAMCKPETU3UPOBAHHOMY CHTHANy, MOJIYYMM W3MEpPUTENb HCTUHHOTO IHKa
C JKeJIAeMbIM MAaKCUMAaJIbHbIM YPOBHEM 3aHMKECHUS 3HAYCHU .

HHTepecHO paccMOTPETh PEATU3alMI0 TAKOro MepeauckpeTu3aTopa. [IpHHATO BBIMNOJIHATH TaKOW (GHILTP
HWKHUX YacTOT KaKk CHUMMETpPHYHBIA (puimbTp ¢ KoHe4HOW wmMmmynbcHOW xapaktepuctukoi (FIR). Ilpum
WCIOJIb30BAaHUM TaKUX (PMIIBTPOB JJIS IPOITYCKAHUS BRICOKOKAaYECTBEHHOTO 3BYKOBOTO MaTepuara, Harpumep
B (ycrapeBmmx) nu(po-aHAIOTOBBIX IPEeoOpa3oBaTeNsaX NEPeAUCKpeTHU3alul Wi Ipeodpa3oBarensx
CKOPOCTHU JUCKPETU3AINN, HEOOXOIUMO BEIUYUCIIATEH OOIBIIOE YHCIIO "OTBOMOB", ¢ TEM YTOOBI ITOAICP)KUBATH
OUYEHb MATYIO0 HEPABHOMEPHOCTh B TI0JI0CE MPOIMYyCKaHUS U JOOWBATHCS HAUOOJBIIETO OCIa0IeHHS B TIOJIOCES
3arpaXKIACHHS, a TAKXKE Y3KOU MEePEeX0HOM MOI0Cckl. Takxke JODKHA TIOIEP)KUBATHCS OOJbINAs JIMHA CI0Ba
JUTSI COXPaHECHHS THHAMWYECKOTO Auarna3oHa ¥ MUHUMU3AINN HCKaKCHUS.

Bwmecte ¢ TEM, IIOCKOJIBKY Mbl HC HAMEPCHBI ITPOCIYHINBATh BBIXO HAIICTO NEPEAUCKPETU3ATOPA, a4 TOJIIBKO
HUCIIOJB30BAaTh €r0 I OTO6pa)K€HI/I$I 3HAUYCHUN WU MNOCTPOCHHA THUCTOIrpaMMbl, BCPOATHO, MOKHO HC
NpCABABIIATH TAKUEC KC Tpe6OBaHI/I${ K TOYHOCTH. I[O TEX IOP IMOKAa HEPABHOMCPHOCTD B IMOJIOCC MPOITyCKaHUH,
CBs3aHHas C MapasuTHBIMU KOMIIOHCHTAMH U3 3arpa>1<11a}omel71 I10JIOCHI, HE YyXyAIIA€T TOYHOCTHU 3HAYCHUH 110
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CPaBHEHUIO C 3aIaHHON HaMH, CUUTAEM €€ yJIOBICTBOPUTEIHHOU. DTO B 3HAUUTEIBHOM CTEIEHU COKpaIaeT
KOJIMYECTBO HEOOXOIMMBIX OTBOJIOB, XOTS MOXKET COXPAHATHCA HEOOXOAMMOCTh B OOECIIEUeHHH Y3KOH
TIePEXO0THOM TOJTIOCH, YTO 3aBUCHUT OT 33IaHHON HAMHU MaKCHUMAaIbHOW HOPMHUPOBAHHON YaCTOTHI. AHAJIOTHIHO
MOXKHO OTPaHUYHTHCS TPeOOBaHMEM, UYTOOBI JUIMHA CJIOBA ObLIA JOCTATOYHOMN JIJIS TapaHTUU TOJICP KAHUS
[IEJIeBON TOYHOCTH BIIOTH JO OCHOBAaHHWS THCTOTPAMMBI, €CIIM TOJILKO HE TpeOyeTcsi TOYHBIH YHCIOBON
pe3ynmbTaT ISl HU3KUX aMIUTUTY/.

Takum 00pa3oM, BO3MOXHA pealu3aius COOTBETCTBYIOIICTO IEPEAUCKpPETH3aTOpPa (MOXKET OBITH IS
0OJIBIIIOTO YHCIIA KaHAJIOB) Ha OOBIYHOM Hemoporom mpoueccope DSP wnmm FPGA, a moxer, u Ha Oolee
npoctoM mporeccope. C Jpyrodl CTOPOHBI, H3MEPUTENU C MNEPEAMCKPETU3AIMCH BBITOIHIIOTCS C
WCTIOJIb30BaHNEM BBICOKOTOYHBIX YUIIOB TIEPEIUCKPETH3AINHI, KOTOPbIE TPEHA3HAYCHBI JJIs1 HCIIOIh30BAHUS
B IIU()PO-aHAIOTOBBIX MPE0OPa30BaTENSIX. XOTSI 3TO U B HEKOTOPOU CTENIEHH PACTOYUTEIILHOE UCTIONb30BAHUE
KPEMHUS ¥ DJIEKTPOSHEPTHH, YCTPOUCTBA SABIISIFOTCS HEJJOPOTMMH H JIETKOJOCTYITHBIMH.

[Ipocreiimnm MeTonoM ompeneneHus: TpeOyeMoro yuciaa OTBOAOB U KO3()(HUIIMEHTOB OTBOAOB, UCXOS U3
cneunpuKalMd KOHKPETHOTO W3MEpPHUTENs, SBJSIETCS HCIOJIb30BAHUE IPOrPaMMBI  MTPOSKTHPOBAHUS
pexypcuBHbIX GuiabTpoB FIR, Takoi kak Remez nnn Meteor.

[Tpn peanmzanyy U3MEPUTENS MTHKOB TAK)KE MOKET MPEIbSIBISTHCS TPeOOBaHNE MCKIIOUCHUS BO3ICHCTBU
HIO60FO BHCHIHCTO HCTOYHUKA ITOCTOAHHOI'O TOKA, ITIOCKOJIBKY TPAAUIIMOHHO U3MEPUTEIIN 3BYKOBBIX CUTHAJIOB
3aIepThI 10 MOCTOSIHHOMY TOKY. C Ipyroil CTOpOHBI, eciii 3HaUeHHE UCTHHHOTO IHKa CUTHAIa TpeOyeTcs B
HEJSX HCKITIOYEHUS IEPErpy3KH, TOTIa IPUCYTCTBHE IIOCTOSTHHOTO TOKA JIOJDKHO COXPAHSTHCS U H3MEPSATHCS.
Ilpn HEOOXOIMMOCTH WCKIIOYEHHE TIIOCTOSHHOTO TOKA MOYXKHO BBIIIOJIHHUTB, 3aJCHCTBOBAB MAIYIO
BBIYUCITUTEIHHYIO MOITHOCTD, TyTEM BKJIFOUEHHS (PHIBTPA BEPXHHUX YaCTOT HU3ILET0 NOPsIIKa ¢ OECKOHEUHON
nMIynscHOU xapakrepuctukoii (IIR) Ha Bxome uamepurens.

HNuorga HE0OXOMUMO M3MEPSITh aMIUIMTYAY MAKOBOTO CHTHAJIA TIOCTE NMPUMEHEHHUS OIPENeJICHHOTO THIIA
B3BEIIMBAIONIETO (QUIBTPA, C TEM YTOOBI BBIICIUTH BO3JCHCTBHE HEKOTOPHIX YYACTKOB MOJIOCHI YacTOT.
Peanu3aiius 3aBUCHT OT CBOMCTB KOHKPETHOI'O B3BEIIMBAIOIICTO (DUIIBTPA.

Ipuiaoxenne 3

PacimumpeHHblil a1ropuT™M H3MEPEeHUsI TPOMKOCTH VISl CXE€M PACI0JIOKeHHs
TPOMKOIrOBOpPHUTeEJIEl YCOBEPIIEHCTBOBAHHBIX 3BYKOBbBIX CHCTEM

1 Pacumpelme AJIA CXEM PACIIOJI0KCHUSA rpOMKOFOBOpI/ITeJIeﬁ YCOBEPHICHCTBOBAHHBIX 3BYKOBBIX
CUCTEM

B nmanHOM pasperne mpencTaBieH ajJropyuTM U3MEPEeHNsT 00bEKTUBHON TPOMKOCTH JIJISl CX€M PACTIONIOKESHHS C
MPOU3BOJIBHBIM Pa3MEIIEHUEM T'POMKOTOBOPUTENEN YCOBEPIIEHCTBOBAHHOW 3BYKOBOW CHUCTEMBI.

OTOT alropuTM SBISETCS pacIIpeHHeM 0a30BOTO aNTOpPUTMAa JJIsi MHOTOKAHAIBHBIX 3BYKOBBIX CHCTEM
dopmata 3/2, onucannoro B [Ipunoxennu 1. Unciio BXOAHBIX KaHAIOB YBEIHMYCHO M TPETHH dTal 6a30BOTo
aJTOpUTMa N3MEHEH CJIETyIOIINM 00pa3oM:

- CYMMHpPOBaHHE C B3BEIIMBAHHEM 110 KaHaaM (KaXIblid KaHal, 3a UCKITFoueHreM kaHasioB HUD, umeer
BecoBoi Kod(puimeHT G;, 3aBUCSIIMI OT yrJia a3UMyTa ¥ yIiia MECTa €ro MECTOIOIOKECHUS).

Ha pucynke 15 npexncraBneHa OJoOk-cxema ainropuTMa H3MEpEeHUs] OOBEKTUBHOW TPOMKOCTH I CXEM
pacIiONIOKEHHsST  TPOMKOTOBOPHUTENICH  YCOBEPIICHCTBOBAHHOW  3BYKOBOWM  CHCTEMBI, OITMCAHHOW B
Pexomenganmu MCO-R BS.2051. N — umcno BXOMHBIX KaHAJOB, 3a MCKIoueHHeM kanaioB HUD. Ilepserii,
BTOPOM ¥ HYETBEPTHIH 3Tambl ((QUIBTpaUs W TPOIEAypa YCWISHHS) aHATOTMYHBI JTalaM alropuIMa s
MHOTOKaHAIIEHOTO (hopMaTa 3/2, KOTOPBIi HE 3aBUCHT OT MECTOIIONIOKEHIS KaHAIOB.
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PHUCYHOK 15

YnpoumenHas 010K-cXeMa AJIrOPHTMA U3MepPeHUs 00beKTHBHOMH FPOMKOCTH /ISl
€XeM PacroJio;KeHHsl TPOMKOr0BOpHTeIell ycoBepIIeHCTBOBAHHOI 3BYKOBOIi CHCTEMbI

X y <
1 » 1 CpenHexBajgpa-
l K-(I)PUILTp THYECKOE 3HAa4YCHH{

X,
2 Y, Cpennexsaipa-
—’l K-unbrp }—‘TH'{CCKOC 3HA4YCHH

HW3mepenHast
IPOMKOCT

Xn Yn [Cpe anp
—_— JIHEKBa/pa-
l K-punstp Tietos sguenng
XN YN [Cpemne LY
—_— JIHCKBa/1pa-
‘{ K-pnustp TIF‘{CCI\‘UC xﬂgqeﬂue

B tabmuiie 4 npuseneH BecoBoit koadduiiueHT Gj 1151 MECTOIMOIOKEHUS KaHaia. Gj 3aBUCHT OT HalpaBjICHUS
MECTOIOIOKEHHS KaHalla, ONpeIeNiieMoro yriioM asumyta (0) u yriom mecta ().

BS1770-15

TABJINLA 4
BecoBble k03 (ppuLIMEHTHI KAHAIOB, 3aBUCALLME OT MECTONOJI0KEHUsI
AzumyT (0)
Yroa mecra ()
|6 < 60° 60° = 0| = 120° 120° < |0| = 180°
o] < 30° 1,00 (0 ab) 1,41 (+1,5 nb) 1,00 (+0 nB)
MNnaye 1,00 (£0 ob)

B cootBerctBum ¢ Tabmuieit 4 B Tabnwie 5 OIpeneneHbl 3aBHCAIINE OT MECTOIIOJIOKEHHUS BECOBBIC
KOOQQHUIMEHTHI  KaHaJOB Ui CXEM  pAacHOJOKEHHs TPOMKOTOBOPUTENCH, ONpEACICHHBIX B
Pexomenmanmun MCO-R BS.2051.

TABJIMLIA 5

3aBucsiue 0T MeCTONMOJI0KEHUS BeCOBbIe KOA((PUUMEHTHI /151 CXeM PACIOJIOKEHUSI
TPOMKOTOBOpUTEIEi, onpeneaeHHbIX B Pekomenganmmu MCI-R BS.2051

Cxema pacrnoJioykeHus [POMKOr0BOpHTeJIei
O0o03HaueHne Becosoii
rp(;)l\:;z;(:m— O S~ A B C D E F G H
0+2+0 | 0+5+0 | 2+5+0 | 4+45+0 | 4+5+1 | 3+7+0 | 4+49+0 | 9+10+3
M+000 1,00 | (%0,0 ob) X X X X X X X
M+SC 1,00 | (%0,0 ob) X
M-SC 1,00 | (x0,0 ob) X
M+030 1,00 | (%0,0 oB) X X X X X X X X
M-030 1,00 | (%0,0 oB) X X X X X X X X
M+060 1,41 | (+1,5 nB) X
M-060 1,41 | (+1,5 1Bb) X
M+090 1,41 | (+1,5 1Bb) X X X
M-090 1,41 | (+1,5 nB) X X X
M+110 1,41 | (+1,5 1Bb) X X X X
M-110 1,41 | (+1,5 nBb) X X X X
M+135 1,00 | (x0,0 ob) X X X
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TABJINIA 5 (oxonuanue)
CxeMa pacioJioKeHusi TPOMKOT0BOPHTeIeii
O0o3Ha4eHne Becosoii
FP(;)B:II;(;;(;BO- O S — A B C D E F G H
0+2+0 | 0+5+0 | 2+5+0 | 4+45+0 | 4+45+1 | 3+7+0 | 4+9+0 | 9+10+3
M-135 1,00 | (£0,0 1B) X X X
M-+180 1,00 | (£0,0 1B) X
U+000 1,00 | (+0,0 1B) X
U+030 1,00 | (x0,0 aB) X X X
U-030 1,00 | (x0,0 aB) X X X
U+045 1,00 | (+0,0 1B) X X X
U-045 1,00 | (x0,0 aB) X X X
U+090 1,00 | (x0,0 1B) X
U-090 1,00 | (+0,0 1B) X
U+110 1,00 | (0,0 1B) X X X
U-110 1,00 | (£0,0 1B) X X X
U+135 1,00 | (+0,0 1B) X
U-135 1,00 | (x0,0 1B) X
U+180 1,00 | (x0,0 nB) X
UH+180 | 1,00 | (x0,0 1B) X

T+000 1,00 | (x0,0 1B) X
B+000 1,00 | (x0,0 nB) X X
B+045 1,00 | (+0,0 1B) X
B-045 1,00 | (+0,0 5B) X
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