Jekmus 6. KOMIIPECCUSI LM®POBOIO0 3BYKA WJIW PEIVKIUA
AVIMOJAHHBIX

[Ipu nepBUYHOM HU(PPOBOM NPEACTABICHUN BBICOKOKAYECTBEHHBIX 3BYKOBBIX CHIHAJIOB
CyMMapHasi CKOpPOCTb IIU(PPOBOrO MOTOKA OKa3bIBACTCSA 10CTaTOYHO 00JbIoi (tipu =48 k' u
paspemieHun 16 Out/oTcuer) — 768 KOWT/C HA OIMH CHUTHAJ, YTO TpeOyeT CyMMapHOM
MPOITYCKHOW CITIOCOOHOCTH KaHala CBS3M MPH Tepeaade paBaoi 3,84 Mowurt/c.

[IpomyckHasi cHoCOOHOCTh CIIYXOBOTO ammapara 4enoBeka oreHuBaercs B 100-120 x6ut/c,
OJTHAKO CO3HATEJIBHO M3 3TOT0 CKOPOCTHOTO IOTOKAa OH cmocobeH oOpabareiBaTh (T.e.
BOCIIPUHUMATH) JHIIb 0Koo 100 6ut/c mHbopmanmu. [1o3TOMy MOXHO TOBOPUTH O TIPHUCYIIICH
3BYKOBOMY CUTHAJTy U30BITOYHOCTH.

Baxxnoit ipo6iemoii ipu mudpoBom npeacTaBiceHUU 3C SBISETCS COKpAIIEHUE UMEIOIICHCS
B HHUX CTATHCTHYECKONH U NMCHXO(QHU3UYECKOH H30bITOYHOCTU. DTO MNO3BOJIAET YMEHBIIUTH
CKOPOCTh LIU(PPOBOro MOTOKA Ipu KoaupoBaHuu 3C 10 MpeaerbHO BO3MOXHOW BETMUYUHBI, TPU
KOTOPOM ITyMBI, TOMEXU U UCKKEHHS OCTAIOTCS €I1I€ He3aMETHBIMH Ha CIIyX.

6.1 Crarucruyeckas U30bITOYHOCTD.

1) CoxkpaleHue CTaTUCTUYECKOW HM30BITOYHOCTH OasvpyeTcs Ha ydere CBOWCTB CaMUX
3BYKOBBIX CHrHaJoB. OHa 00yclOB/IeHAa HaJUYHMEM KOPPEISLUOHHOW CBA3M MEXKAY
COCETHUMH OTCUYETaMH 3BYKOBOI'O CUTHAJIA IIPHU €T0 TUCKPETU3ALUH.

Jliss ee yMEHbIIEHUS NPUMEHSIOT JOCTaTOYHO CIOXHBIM anroput™m obpabotku. Ilpu ux

UCTIOJI30BaHUM TOTEpH HMH(POpPMAIMK HET, OJHAKO HWCXOJHBIA CHTHAll OKa3bIBAeTCs
IPECTaBICHHBIM B 00Jiee KOMIIAaKTHOU (hopMme, TpeOyroleil MEHbIIEro KOJIMYecTBa OUT MPH €ro

nepeaue.
HauOonee wuacto Ui 53TOM LEeTM MCMIOJNB3YIOT TaK Ha3blBa€Mble «OPTOrOHAJIbHBIE
peoOpa3oBaHUs».

OnTuManbHBIM € TOM TOYKH 3peHUs sBisercs npeobpazoBanue KapyHnena-JlosBa, HO ero
peanuzanys TpedyeT 3HaUUTEIbHBIX BRIYUCIUTEIbHBIX 3aTpaT. HesHauuTenbHO eMy YCTYyMaeT 1o
3 PEKTUBHOCTH MOJU(PHUIIMPOBAHHOE TUCKPETHOE KocuHycHoe npeodpazoBanue (MAKII). [{ns
HEro pa3paboTaHbl ObICTPbIE BEIYUCIUTEIbHBIE AITOPUTMBI.

2) YMEHBUIUTh CKOPOCTh HU(PPOBOrO MOTOKA MO3BOJSIOT TAKKE METOIbI KOIMPOBAHUS,
YYHUTBIBAIOIINE CTATHUCTUKY 3BYKOBBIX CHUTHAJIOB, HAllpUMEpP, BEPOSTHOCTH IOSBICHUS
YPOBHEN Pa3HOUN BEJIUYMHBI.

[Tpumepom Takoro y4era sBISIOTCS KoAbl Xaddpmana, rae HanbOosiee BEpOSITHBIM 3HAUEHUSAM
CUTHaJIa MPUIKCHIBAIOTCA 00Jiee KOPOTKHE KOJIOBBIE CIOBA, a 3HAUEHUSI OTCUETOB, BEPOATHOCTh
MOSIBJICHUS KOTOPBIX MaJa, KOAUPYIOTCS. KOJOBBIMU CIIOBaMU OOJIBIION JJTHUHBIL.

B naubonee »¢QEeKTHUBHBIX  aJropuTMax KOMIIPECCUHM LU(POBBIX  ayIUOJAaHHBIX
KOJMPOBAHUIO TIOJBEPraloTCa HE CaMU OTCUYETHI 3BYKOBOTO curHana, a koddduuuentsr M/IKII,
KpoMe Toro, mnpu KoaupoBaHuu koddpoummuentoB MJIKII gacto ucnonb3yroTcs KOAOBBIE
tabnuiel Xaddmana.

Ho ycrpanenue cratucTHueckoi M30bITOYHOCTH 3BYKOBBIX CUTHAJIOB BCE XK€ HE MPHUBOIMT K
3HAYUTEIIbHOMY YMEHBIICHUIO CKOPOCTH LHM(POBOro MOTOKa (B KOHEYHOM MWTOTe YyAaercs
YMEHBUINTh MPOIYCKHYIO CIOCOOHOCTh KaHaja CBSI3W JMIIb Ha 15-25 % mo cpaBHeHHIO C ee
HCXOJIHOW BEJTMYHHOMN).

W mocne ycTpaHeHUS CTaTUCTUYECKOM H3OBITOYHOCTH CKOPOCTh IU(POBOrO MOTOKA MpPU
repeade BBICOKOKAYECTBEHHBIX 3BYKOBBIX CHUTHAJIOB M BO3MOXXHOCTH 4YEJIOBEKa IO HX
00paboTKe TpPHU CIYXOBOM BOCHPHUATHM OTIMYAIOTCS HA HECKOJBKO MOPSAAKOB. ITO
CBUJIETEJILCTBYET TAaKXKE O CYLIECTBEHHOM IICHX0AaKyCTUYECKOH H30BITOYHOCTH IEPBUYHBIX
3BYKOBBIX CUTHAJIOB U, CIEA0BATEIIBHO, O BO3SMOKHOCTH €€ YMEHBIICHUS.



6.2 llcuxogusnyeckasi H3OBLITOYHOCTb.

1) Eciam wusBectHo, kakue uactd 3C yxO0 BOCHPUHUMAET, a Kakue HET (BCIEACTBUE
MackupoBKkH) (B onpenenéHHbIX ciaydasx OJUH 3BYK MOXKET OBITh CKPBIT APYIMM 3BYKOM.
['oBOpsAT, 4TO CNAObI 3BYK MacCKUpPYeTCs, €CJIM OH CTAHOBHUTCS HEPA3IMYMMBIM B NPUCYTCTBUU
6oJiee rPOMKOIO 3BYKa.), TO HYXHO BBIICIUTh U 3aT€M IIepeaTh 110 KaHally CBSA3M JIMIIb T€ Yac-
TH CHUTHAJAa, KOTOPHIE YXO CIIOCOOHO BOCHPHUHSTH, @ HECIBIIIUMBIE COCTABIISIONINE CUTHANA
MOYKHO OTOPOCHTb.

2) Ilpu AIII curHaisl MOKHO KBaHTOBATh C BO3MOXKHO MEHBIIUM paspenieHreM (OOIbImM
1aroM) TaK, YTOOBI LIYMbl KBaHTOBaHMs, W3MEHSACh IO BEJIMYMHE C WU3MEHEHHMEM YPOBHS
CUTHAJIa, HE CTAHOBWJIUCH OBl CIIBIIIIUMBIMHU.

VYueT Bcex 3TUX CBOMCTB CllyXa IMO3BOJISIET CHJIBHO COKPATUTh 001ee YUCI0 OUT (KOIMYECTBO
uH(popmanun), Tpedyemoe aiis nupposoro npeacrasienus 3C.

3a cyer ycTpaHeHMs McUXo(u3nyeckoi M30BITOYHOCTH MOYXHO YMEHBIIUTh TpeOyemoe A
BBICOKOKQUECTBEHHOM Iepeayun (3ammucu) KOJMIECTBO IU(PPOBBIX ayInoIaHHBIX Oojee yem B 10
pas.

Hogeiimme wuccienoBanus B 00JacTH KOMIIPECCHM LU(GPOBBIX ayJUOJAHHBIX TMPHBEIN K
HOSIBJICHUIO HOBBIX METOJIOB KOJIMPOBAHUS:

- MUSICAM

- ASPEC

- ATRAC

Pazpaboransl eBponetickue cranaaptel MPEG-1, MPEG-2, MPEG-4, a Takxe aMeprKaHCKUI
craamapt ATSC-AC-3.

B crangaprax MPEG umeercst Heckonbko npoduiieii 1 ypoBHEH KOMIIPECCUU.

[Tpodunu onpenenstoT 06JacTh TPUMEHEHUS aITOPUTMA, & YPOBHU — CTENEHb KOMIIPECCUU
udposeix manubix (Layer-1, Layer-2 u Layer-3).

[IpakTHdyeckoe NMPUMEHEHHWE METOJbI KOMIIAKTHOTO HH(POBOTO TPEICTABICHUS 3BYKOBBIX
CUTHAJIOB HaIITU
1) B eBporeiickoii cucreme nudposoro paauoseinanus DAB;

2) B amepukanckoit ATSC-AC-3 (Dolby AC-3);
3) B cersix ISDN.

JlOCTUTHYTBI CKOPOCTH IIM(POBOro IMOTOKAa HAa BBIXOJE KOjepa C KOMIpeccHed MaHHbBIX
32...192 kOut/c Ha kaHan (yMeHblIEHa TPUOIU3UTEIBHO B 25 pa3 MO CPaBHEHUIO C €€ UCXOIHOM
BenuuuHOM 1,5 MOut/c).

6.3 IlcuxoakycTHYecKre OCHOBBI KOMIpeccHH HU(POBBIX ayIHOAAHHBIX.

VYdeT NCHX0aKyCTHYECKUX 3aKOHOMEPHOCTEH CIYXOBOTO BOCIPHUSTHS ONPEACIIET KaueCTBO
CHCTEM KOJMPOBaHHS C KOMIpeccHed U(POBBIX AaHHBIX. KIIIOYEBBIMH MOMEHTaMH TIpU
pa3paboTKe JI000H MCUX0aKyCTHUECKON MOJIENH SBIISTIOTCS:

1) BuJ OpTOroHaIbHOIO MPeoOpa3OBaHus;

2) anroput™ 00paboTkn ko3¢ ¢urnmentoB mpeodpazoBanus (bBII® wmu MJKII) ¢ nensro
MaKCHMAaJIbHO BO3MOYKHOTO YMEHBIIICHHSI YHCIIa YIUTHIBAEMBIX CIIEKTPAIbHBIX COCTABIISIOIINX;
3) BBIOOp anmmpOKCHMUPYIOUIMX (YHKIMK U y4deTa SIBICHHS MacKUPOBKU BKIIOYas mpolieMy
CYMMHPOBAHHS UHIUBHIYAIbHBIX KPHBBIX MACKUPOBKH;

4) mporeaypa pacuera rio0aIbHOro Nopora MaCKUPOBKH ISl CIIEKTPAIbHON BRIOOPKH CHTHAJIA.

W3BecTHbl B OoCHOBHOM TpH mcuxoakycruueckue mozenun: NMR (Noise to Mask Ratio —
oTHouieHne curHaia/macka), PAQM - Perceptual Audio Qualiti Measure, PERCEVAL -
PerCeptual EVALion. Haubosbiiee pacmpocrpaHeHune moka moiydumiaa moxenb NMR, B
KOTOPOW YYUTHIBAIOTCS a0COIOTHBII MOPOT CIBIIIUMOCTU M SIBICHUE MAaCKHMPOBKH B YaCTOTHOM



obnactu. DTO MO3BOJISIET YACTUYHO YCTPAHHUTH MPHU TEpeavye 4acTh 3BYKOBOTO CHUTHAJIA HE
Ba)kKHBIE JUIs CIIyX0oBOro Bocrpustus — Redundanz und Irrelevanz.

PaccmotpuM ocHOBHBIE CBOMCTBa cilyxa, Jexaiine B ocHoBe NMR-monenu.

AOCOIOTHBIN MOPOr CJABIMMMOCTH. DTO MHHMMAJIbHOE 3HAUYEHHE 3BYKOBOT'O JABJICHUS,
KOTOpPOE CIOCOOHO €Ille BOCIPHUHSATH YEIOBEYECKOE yXO MPH OTCYTCTBHH MEIIAIOIIMX 3BYKOB.
OOBIYHO ero BbIpa)karoT B Ab M0 OTHOIICHHIO K CTaHIAPTHOH BeIMUYMHE 3BYKOBOTO JABJICHUS
p0:2-10'5 [Ta. YyBCTBUTENBHOCTH CiIyXxa K BOCIPHUSTHIO OTHEIbHBIX CIEKTPAIbHBIX
COCTaBISIIOLIMX B OYEHb CUJIBHOW CTENEHHM 3aBUCUT OT 4YacTOThl (pUCYHOK 6.1, HIDKHSSA
NyHKTUpPHAs Kpubas). O4YeBUIHO, YTO TE€ CHEKTpPaIbHbIE KOMIIOHEHTHI IOJE3HOr0 CUTHAJA,
KOTOpBIE JIe)KAaT HUXKE aOCOJIIOTHOTO MOpora CIBIIIUMOCTH, KOAMPOBATh M IepelaBaTh He
Clenyer.
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Pucynok 6.1 — 3aBucuMOCTb 1Opora CAbIIIMMOCTH TOHA IPU €r0 MaCKUPOBKE Y3KOTOJIOCHBIM
IyMOM

OTHOCHTE/IbHBIH MOPOr CJABIIMMMOCTH. DTO U3MEHEHHE 3HA4YE€HMs 3BYKOBOI'O JABJICHMUS,
KOTOpO€ CIIOCOOHO BOCTIPUHSATH YelloBeuecKoe yXxo. M3BecTHO, 4TO MOpOr CIABIIIMMOCTH OJHOTO
CUTHaJla W3MEHSETCd B MPUCYTCTBUM JIPYroro CUTHaja. JTO SBJICHUE HOCHUT HA3BaHUE
MacCKHPOBKHU. DTOT (PEHOMEH TakXKe MOsICHSAET pUCYHOK 6.1 (Bce KpuBble, KpOME HW)KHEMW), Ha
KOTOPOM TIPUBEACH TMOMYyYEHHBIH MyTeM CYOBEKTUBHO-CTATUCTHYECKUX DJKCIEPTU3 MOpPOT
CIBIIUMOCTH TOHa Npc, MaCKUpPyeMOro y3KOMOJOCHBIM O€NbIM IIYMOM C YPOBHEM 3BYKOBOTO
nasienust Ny, paaom 20, 40, 60, 80 u 100 nb. Mackupyroomuii IIyM UMeEeT MOJO0CYy YacTOT
Af=160 T, cpeanroro wactory 1000 I'ii. Bee aTH msITh KPUBBIX UMEIOT MAaKCHMYyM Ha CpeaHei
4acToTe y3KomoyuocHoro myma Fo= 10000 .

OTMeTHM HEKOTOpbIe 0011Ie 0COOEHHOCTH KPUBBIX MACKHPOBKHU:

- C YBEJIMYEHHEM CpEJHEH 4acTOThl MACKUPYIOILIETo IIyMa JUANa3OH YacTOT, IJ€ MPOsBIAETCS
MacKHPOBKa, CTAHOBUTCS TEM HIMpE, 4eM OO0JIbIlle ypOBEHb MacKupytomero curaaia Ny,

- B TOYKaX MAaKCUMYMOB KpUBBIE MACKHUPOBKH JIOCTUTAIOT YpPOBHEH, OTIMYAIOLIUXCS B
MEHBIIIYI0 CTOPOHY OT COOTBETCTBYIOIIETO YPOBHS MacKUpYyolero curuaia Ha 4 nb;

- KpUBbIE MACKMPOBKH HECUMMETPUYHBI, OHU UMEIOT KPYTOH cHaj B CTOPOHY HIXKHUX YacTOT U
MOJIOTUH CHa/l B CTOPOHY BBICOKHX YacTOT.

CHCKTpaJ'IBHBIe KOMITIOHCHTHI, JICKAIIUE HHUXKEC OTHOCHUTCIBHOI'O IOopora CJIbIHNIMMOCTH
CIIYXOM, HC BOCIIPUHHUMAIOTCH, IIO3TOMY HMX TAKKC MOKHO HC IICPCAABATh HA IPUCMHYIO CTOPOHY
CHUCTEMBI ITPU KOAUPOBAHUH.



IlonsiTHE KPUTHYECKOM IOJIOCHI CJIYXa MM YACTOTHOM rpynmbl cayxa. Eciu B kauecTBe
MOJIC3HOTO CHUTHAJa BBICTYIIA€T TOH, @ B KAaYeCTBE MACKHPYIOIIETO — Y3KOTOJOCHBIM IIyM,
LEHTpaJIbHAasi 4acTOTa KOTOPOTO paBHA YacTOTE€ TOHAJIBHOI'O CHUTHAJA, W €CJIM MO0JIOCAa YacTOT
Mackupytomero myma AF pacmmpsieTcsi, TO OKa3bIBa€TCs, YTO MPU JOCTHXKCHHH HEKOTOPOTO
3HaueHus: AF=AFyr BenuuuHa mopora CHBIIMMOCTA TOHA TEPECTAHET HU3MEHSTHCS. ITO
3HaYEHHE IMOJ0CH AFyr M Ha3bBIBaIOT YaCTOTHOW Tpynmou ciyxa. 3HaueHue AFyr 3aBUCHT OT
yactoTsl F (pucynok 6.2). Ha wacrotax Huxke 500 ['1 mupuHa yacTOTHOM IpymnIibl IOCTOSIHHA U
cocrasjseT okojo 100 I'm.
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Pucynok 6.2 — 3aBUCHUMOCTb IIUPUHBI KPUTHYECKON TOJIOCHI ClTyXa (Y4aCTOTHOM IPYIIIBI
CIIyXa) OT CPEeIHEHN YaCTOTHI

B oOnactu uvacrot Bbime 500 I'm oHa BO3pacTaeT NPONOPLUUOHAIBHO YacTOTE, NMPU 3TOM
AF4r=0,2F. B auanazone wactor ot 20 I'y no 16 kI’ pa3smematorcs 24 4acTOTHBIE TPYIIIBI
ciyxa ¢ mmpuno oT 100 't B HU3KOYaCTOTHOM YacT U 10 4...6 kK['11 B BBICOKOYaCTOTHON YacTH
cunekTpa. CiyX CpaBHUBAeT IOJIE3HBIM CUTHAA M MEMIAOMMI IIyM IO MHTEHCHBHOCTH B
npeenax KpUTHUECKUX MOJI0C CiIyXa, OLIEHUBAs! OPOT CIABIIIUMOCTH.

MackupoBka BO BpeMeHHOH 00JacTH. OTO SBJICHHME XapaKTepU3yeT AHHAMHYECKHE
CBOICTBa cilyXa, MOKa3blBasg M3MEHEHHE BO BPEMEHM OTHOCHUTEIBHOTO IOpOra CIBIIIMMOCTH,
KOI'Zla MaCKUPYIOIMN U MacCKUPYEMBIH CUTHAJIBI 3By4aT HE OAHOBpeMeHHO. [Ipu 3Tom crienyer
pa3nuyaTh SBJIEHUS IOCIEMAcCKUPOBKH (M3MEHEHHME IOopora CIBIIIUMOCTH IOC]E CHUTHajla
BBICOKOTO YpPOBHSI) M NPEAMACKUPOBKHM (M3MEHEHHE IOpora CIBIIHUMOCTH Tepea MPUXO0JoM
CUTHAJIa MAKCUMAJIbHOTO YPOBHS).

Tak, TPOMKOE 3BYKOBOE COOBITHE MAacCKHUPYET BOCIpHATHE Oojiee TUXUX 3BYKOB, KOTOpBIE
HAUMHAIOTCSI HECKOJIBKO paHblle, T.€. ONEPEeX alT CHUTHAJI BBICOKOIO YPOBHS Ha HWHTEpPBaJ
BpemeHH -30...20 Mc (sIBIeHHE NpeAMAacKUPOBKH) WU MO3KE, T.€. 3aMa3/IbIBaloT 10 BpEMEHH Ha
0...120 Mc (s1BIEHHE MOCIEMACKUPOBKH).

ITpu 3TOM MMEET 3HaYECHHE:

- @opmsl cnektpos 3C;

- WX YpOBHH;

- MX BPEMEHHas MOCJIeJJ0BATEIbHOCTD;

- TOH 3TO WIN HIMPOKOIOJIOCHBIA CUTHAIL.

[TocnemackupoBka (MJIM TOCTMAaCKMpOBKAa). SIBIeHHE MOCTMAacKMPOBKH OMHCHIBAETCS
CJIEAYIOIIUM 00pa3oM

1 t
B, (t)=1.0———-arctg| —————
M ( ) 1.35 g 13.2.1—0.25 )

riae Bu(t) — HopmupoBanHoe 3HadeHne K03 PUIIMEHTA TOCTEMAaCKUPOBKH; T — JITUTEILHOCTh
MaCKHPYIOIIEro CUTHama, B MC; t - TeKyIee Bpems, Mc.



3aBucumoct By(t) mokaszansl Ha pucyHke 6.3. ITo ocu abcice oTI0XKeHO TeKylee Bpems t
B MC, IO OCH OpAMHAT — HOPMHPOBAHHBLIC 3HAYCHUSA KOB(b(i)I/ILII/IeHTa IMOCJICMACKHUPOBKHU.
[TapameTpoM KpHBBIX SIBIISICTCSI JUTUTEIBHOCTh T MacKHpymoIero curHaiza. BumaHOo, 4TO
MOCJIEMACKUPOBKA MPOsIBIsiETCS HAa MHTEpBasie Bpemenu pasHoM 100...200 mc.

Bwm
1 {-T=5mc
0,8 2-|T=50mc
3-|T= 200
0,6

0 S0 100 150 200 t, Mc
1-T=5mc;2-T=10 mc; 3 — T=50 mc;

Pucynok 6.3 — 3aBHCHMOCTh HOMUHAIILHOTO 3HAYeHUs K03()(PpUIIMeHTa IOCTMACKUPOBKH OT
3HAYEHUH TEKYIIET0 BPEMEHHU:

[TpeamackupoBKa MPOSIBIIIETCS HA 3HAYUTEIBHO O0Jiee KOPOTKOM BpEMEHHOM HHTepBajie. OH
00bI4HO cocTaBisieT okoiao 10 Mc. JIMTenbHOCTh TPEAMACKUPOBKU B OUYEHb CUJIBHOW CTENEHU
3aBUCUT OT OCOOEHHOCTeW MHIMBHAyyMa. Yalie BCero MMEHHO IO 3THM JIBYM HpUYMHAM
SBJIEHUE MPEIMACKUPOBKHU HE YUUTHIBAETCS.

I'n06anbHBIH Opor mMackHpoBKH. B ncuxoakyctuuyeckoil mojenu HUPPOBOM CUTHAI
pa3buBaercst Ha cyOmosochl. Jlms KaxaoW cyOmojochl KOJUPOBaHMS —PACCUUTHIBACTCS
JOIYCTUMOE 3HAY€HHE YPOBHS IIYMOB KBaHTOBaHMsS (Tak Ha3bIBAEMOE OTHOLICHHE
curHa/mMacka SMR), mpu KOTOpOM OHHM elle MacKUpPYIOTCS IOJE€3HbIM CHUTHAJIOM M He
3aMEYaI0TCS CIYXOM.

Pe3ynbraT Takux BBIYMCIEHUH A OAHOTO ayaunodpeiima moka3aH Ha pucyHke 6.4. Bepxuuit
PUCYHOK (@) TIpEeICTaBIISIET COO0M BHIpAXKEHHYIO B 1B 2HEPruio curHajga BHIOOPKU B KKIIOW U3
cybnonoc konupoBanus. Ha HukHeM pucyHke (6) M300pa)keHbl YpOBEHb INIOOATBHOTO MOpOra
MacKHpPOBKM B CyOIonocax NCHUXO0AaKyCTHMUECKOro aHaiu3a (KpHuBas BBEpXYy) M THCTOrpaMMa,
MOKa3bIBAIOIIass MaKCUMAaJIbHO-IOMYCTUMOE 3HAu€HHe LIYMOB KBAHTOBaHMA B CyOmosocax
KOJAUPOBAHUS, MPU KOTOPOM OHHU €Ie MACKUPYIOTCS TMOJIE3HbIM CUTHajgoM BbIOOpkH. [locne
3TOro OWTHI paclpeneNnsioTcs i CyONOJOCHBIX CHUTHAJOB TakK, 4YTO YPOBEHb IIYMOB
KBAaHTOBaHUsl HE NPEBBICHJI Obl HalJEHHBIE JONMYCTUMBbIE 3HAYEHHs] B Kaxaod u3 32 moJoc.
Pesynbrar pacnpenenenuss OUT IS 9TOro ke ayauodpeiiMa mpeicTaBieH Ha pUCYHKE 6.5.
[Mudpsl HA TUCTOrpaMMe — 3TO YHUCIO OWUT, KOTOPHIE CIEAYET BBIACIUTH IS KOAUPOBAHUS
CyOMOJIOCHBIX OTCUETOB B KaXAOH M3 TOJOC KOJUPOBAHUS, YTOOBI HE ObLI Obl NMPEBBIIICH
1J100aIbHBIN TOPOT MACKUPOBKH.
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Pucynok 6.4 — DHeprusi curHaia BEIOOPKH () U TI100aIbHBIN TOPOT MacKHUPOBKH (0) B
[0JI0CaX MCUX0AKYCTHUECKOTO aHalIu3a (BEpXHss KpUBasi) U B [10JI0CAX KOJUPOBAHUSA

(rucrorpamma).
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Pucynox 6.5 — I'ucrorpamma pacripeziesienusi OUT Mpu KOJUPOBAHUH CYOTIOJIOCHBIX OTCUETOB
JUTSL BBIOOPKY 3BYKOBOTO CHTHaA B (DYHKIIMK OT HOMEpa MOJOCHl KOJUPOBAHHUS
(mcuxoakyctudeckas mojaens 1 cranaapra ISO/IEC 11172-3 unm 13818-3, Layer 2)

6.4 HMckakeHusi MpH KOMIpeccHH HU(POBBIX JaHHBIX. B ICHX0aKyCTHYECKUX MOJEISIX
crangaptoB MPEG He y4TeHsI:
1) MexaHuU3M BpeMEHHOW MacCKUPOBKU CUTHAJIOB;
2)MexaHuU3M TPOCTPAHCTBEHHOM JI€MAaCKUPOBKM HCTOYHHUKOB 3BYKa, COCTaBISIOLIMX
cTepeonaHopamy Kak 1o ¢GpoHTy, TaK U Mo TIyOuHe;
3)0COOCHHOCTH  BOCHPHUSTHS PEBEPOCPAIMOHHBIX  COCTaBISIONIMX  CTEPEOPOHUIECKUX
CUTHAJIOB.

VIMeHHO 3TH MeXaHW3MBbI MTPOCTPAHCTBEHHOTO CIIyXa WIPArOT HauboJiee BAKHYIO POJb MPHU
CTEpEOBOCIIPOU3BEACHUH, OHH OMNPEIENSIOT BOCIPHUATHE OCHOBHBIX MPHUTOKOB KauecTBa
CTGpGO(bOHI/I‘—IeCKOFO 3By4YaHHUs, TaKHWX KaK IIPOCTPAaHCTBCHHOC BIICUATICHHUEC, IIPO3PAYHOCTH
3By4YaHHs, €CTECTBEHHOCTh W OOraTCTBO TeMOpPOB HWHCTPYMEHTOB M TOJOCOB, BOCHPHUSATHE
aKyCTHYECKON aTMOC(ephl MEPBUYHOTO TOMEIICHUS (KOHIIEPTHBIN 3aJl, CTYINS) U T.11.

[IpenBapuTenbHble CPAaBHUTEIBHBIE MIPOCTYIIMBAHUS ITOKA3aIH, YTO KOMIIPECCHUS IIH(PPOBBIX
ayJIMOIaHHBIX HEM30€)KHO COTIPOBOXKIACTCS CICIYIONMMH NCKAKCHUSIMU:

- CcTepeomnaHopamMa CTaHOBHTCS OoJiee TUIOCKOH;
- ee MPOCTPaHCTBEHHAs CTPYKTYpa HapyIIaeTCs;



- HCYC3AaK0T 3BYKOBLIC IIJIAHBI;

- Ka)XyILIHecs UCTOYHUKH 3ByKa CMEIAFOTCSl OTHOCHTEIIBHO MX UCTHHHOT'O MOJIOKCHUS,

- TCPAIOTCA HHAWBHUYAJIbHBIC IMPU3HAKHN 3By4YaHUus, CBOMCTBEHHEIC OAHOTHUITHBIM
UHCTPYMEHTAaM B I'DYIIIIE;

- Hapymaercss peBepOepaloOHHbIH (OH KaKAOr0 W3 HHUX, BO3HHUKACT OLIYIICHHE, YTO
OT/ICJIbHBIC MY3BIKAIbHBIC HHCTPYMEHTBI 3aIICaHbl B PA3HBIX aKyCTHYECKUX TOMEIICHHSX;

- TCPAIOTCA HHAWBUAYAJIbHBIC IIPU3HAKU IIEPBUYHOIO IMTOMCIICHHA 3alIUCH.

[TosiBieHUe 3TON COBOKYIHOCTH WCKa)XCHHH MPUBOJMT K CHIDKCHHIO Ka4yeCTBa 3BYYaHUS,
KOTOPO€ OTYETIIMBO OTMEYAeTCs CiymareiasiMu. i yCTpaHeHUsS 3TUX HCKKCHHH MPEexXIe
BCEro HEOOXO/IMMO BBISIBUThH IIPHYHMHBI MX MOSIBJICHUS, TIOHATh X MPUPOIY U CYIIHOCTb. TOIBKO
IIOCJIE 3TOIrO0 MOXHO 6YI[CT HalTH MCTOABI JI1 UX YMCHBUICHUA HJIIM MACKHPOBAHUSA — 1mbo
IIyTeM M3MEHEHHsI CaMOH MPOLEYPbl KOMIPECCUH HU(POBBIX ayANOAaHHBIX IIPH KOJUPOBAHUH,
00 TMyTeM JOMOJHUTENbHOH 00pabOTKM  CcTEepeOOHMYECKHX CHUTHAJOB TIIOCIE UX
JICKOTUPOBAHUSI.

6.5 CTpyKkTypa Kojepa, peaju3yoero aaropuTM KOMIPeCCHH ayTH0JaHHbIX
HecmoTpss Ha 3HauuTeNbHOE pa3HOOOpa3We alrOpUTMOB  KOMIIPECCHH  IU(PPOBBIX

ayJIMOJAHHBIX, CTPYKTYypa KoOJiepa, peaji3yIOIlero TaKoi aaroputM oOpabOTKH CHUTHAJIOB,
MOYET OBITh MpE/ICTaBICHa B BUJIE 000OIIEHHON CXeMBbl, TOKa3aHHOH Ha puc. 6.6.
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Puc. 6.6. OO6oOmeHHass CTpyKTypHas cxema KoJepa C KoMIpeccued Iu(poBbIX
ayJMOJaHHBIX

B O0soke BpeMeHHOH MW YacTOTHOH CerMEHTAIMM WCXOAHBIA 3BYKOBOM CHUIHA
pasfensercs Ha CyONOJIOCHBbIE COCTaBJSIONIME M CETMEHTHpyeTcs 1o BpemeHu. JlnuHa
KOJMPYEMON BBIOOPKM 3aBHCHUT OT (OpPMBI BpeMEHHON (YHKIMM 3BYKOBOro curHana. Ilpum
OTCYTCTBHH PE3KUX BBIOPOCOB M0 aMIUIUTY/IE€ UCIIOJIBb3YETCsl TaK Ha3blBaeMas JUIMHHAsI BBIOOpKa,
o0ecrieunBaromiasl BBICOKOE pa3pelleHHe M0 yacToTe. B cioydyae ke pe3KuX W3MEHEHHH
aMIUTUTYABl CHTHAJIA JJUHA KOJUPYEMOM BBHIOOPKH pEe3KO yMEHbINAeTCs, 4YTO JaeT Ooisee
BBICOKOE pa3pelleHHe M0 BpeMeHHU. PerieHve o0 M3MEHEHUHU AJMHBI KOAUPYEeMON BBIOOPKH
IPUHUMAET OJIOK INCHMXO0AKYCTHYECKOI0 AHAJM3a, BBHIUMCIAS 3HAYEHHME IICUXOAKYCTHUECKON
SHTponuu curHana. [locine cerMeHTanuu CyOMOJIOCHbIE CUTHAIBI HOPMHUPYIOTCSI, KBAHTYIOTCS
U Koaupywrcs. B Haumbonee 5(p(EeKTUBHBIX alropuT™Max KOMIIPECCHH KOAWPOBAHUIO
MOABEPTaIOTCs HE caMu 0TcUeThl BBIOOpKH 3C, a cooTBeTcTBYIOMME UM Koddurmentsr MJIKII.

OObIYHO mpU  KOMIpEcCuH UU(DPOBBIX AayAMOAAHHBIX HCIOJB3YETCSl SHTPONUITHOE
KOJMPOBaHUE, IPU KOTOPOM OJHOBPEMEHHO YUMTHIBAIOTCS KaK CBOWMCTBA CiIyXa YEJIOBEKA, TaK U



CTaTUCTUYECKUE XAPAKTEPUCTUKH 3BYKOBOro curHaiga. OIHAaKO OCHOBHYIO pOJIb INPU 3TOM
UTPAIOT MPOIEAYpPhl YCTPAHEHUS MCUX0AKyCTUYECKOM M30BITOYHOCTH. YYET 3aKOHOMEpPHOCTEU
CIIyXOBOT'O BOCHPHUSATHS 3BYKOBOI'O CHTHajla BBINOJHSETCS B 0JI0Ke ICHX0aKYyCTHYeCKOIo
a”Hagu3a. 37ecb MO CHEUAIbHON mpoueaype Uil KakIoro CcyOIloJIOCHOro CHUrHala
paccuMThIBAETCS MAKCUMAJIBHO JONMYCTUMBIN YpOBEHb MCKa)KEHUH (IIIyMOB) KBaHTOBaHMs, IpU
KOTOPOM OHH €Ille MAaCKHPYIOTCSl TIOJIE3HBIM CHUTHAJIOM JaHHOM cyOmosocsl. bBiok
JANHAMMYECKOr0 pacnpeaejaeHusi OUT B COOTBETCTBHU C TPEOOBAHUSMH IMCHUXOAKYCTHUECKOU
MOJIETH ISl KaXKJI0M CcyOmoaochl KOJUPOBAaHUS BbIIEISET TaKOE MUHUMAIbHO BO3MOXKHOE HMX
KOJIMYECTBO, NP KOTOPOM YpPOBEHb HCKa)KEHHUW, BBI3BAHHBIX KBAaHTOBAaHUEM, HE IPEBBILIAI
nopora MX CIBIIIMMOCTH, PACCUUTAHHOIO IICUXO0AKyCTHYECKON MOAelbio. B coBpeMeHHBIX
QITOPUTMAX KOMIIPECCHU HCIIONB3YIOTCS TaKKe CHENHMaJbHBIE TNPOLEAYpsl B  Qopme
WUTEPAllMOHHBIX IMKJOB, [O3BOJISIIOLIME YIPABIATH BEIWYMHOM SHEPIMM  HMCKAXKEHUU
KBAaHTOBAHUS B CyOIIOJIOCAX MPH HEAOCTATOUHOM YHCIIE JOCTYIMHBIX IS KOAUPOBAHUS OUT.



