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OBOBIIEHUE JPEG-®OPMATA JIJIS1 KOJJUPOBAHUA MYJIbTUMEJIUHHBIX TAHHBIX

3anpornoHOBaHO Ta JOCITIIKEHO METOAMKY y3arambHenHs JPEG-¢opmaTy mis KomyBaHHS MyJAbTHMEIIHHHUX JAHUX HA OCHOBI PO3IIMPEHOrO
ciMmeiicTBa OPTOrOHAJIBHMX IIEPETBOPEHB, IO JO3BOJSE JOMOITHCS YHIBEPCANBHOCTI i 30epertd HpUiHATHY SIKiCTH CTHCKY. lIpuBOmSTBHCS
MOPIBHSUIBHI PE3yJIbTATH KOMIT'TOTEPHOrO MOJETIOBAHHS MOBHUX 1 3BYKOBHX CUrHaIiB 3 Bukopuctanusm JPEG-dopmary i MP3.

The technique of generalization of a JPEG-format for coding the multimedia data is offered and investigated on the basis of the expanded family
of the orthogonal transformations, allowing to achieve universality and to keep acceptable quality of compression. Comparative results of
computer modelling of speech and sound signals with use of a JPEG-format and MP3 are resulted.

IocranoBka mpodiaemsbl. IIpodeccnoHanbHas W COLMANBHO-KYJIbTYpHAs CpeAa COBPEMEHHOTO YellOBEKa
CTaHOBUTCS JJICKTPOHHOH, a IapajurMOi 3TOro IIpoIecca SABIAETCS OTPOMHBIH 00beM IM(POBBIX JaHHBIX
pa3nuaHOi (PU3HUIECKO MPHPOIBI, KOTOPHI CO3JAETCs, XPaHUTCA U MUPKYJIHPYET B 3TOH cpene. CeromHs B MHpe
MPOMCXOIUT (GOPMHUPOBAHUE HOBOI OTpaciy, Ha3bIBaeMOI MaKeTHOH TeleOHUeH, KoTopasi OCHOBaHA Ha Iepenade
rojioca, JaHHBIX W BUIIEO B CETAX ¢ MakeTHOW kommyTanueit [1 — 3]. Tak omHa MuHYTa TU(PPOBON ayAHO3aIHCH C
Ka4eCTBOM 3BYYaHHs JIa3€pHOTO IUCKa 3aHuUMaeT mopsaka 10,8 MO wmHbOpMamum M I HPOCIYIIMBAHUS B
peanbHOM BpEeMEHM Takoro (aiiyla Hy)KHO MMETh CKOpOCTh mepenadu a0 1,5 Mowur/cex. TpynHo HamesTbes, 9TO
OTCYECTBCHHBIC Tele(OHHBIC KaHanbl obOecreuaT Tpaduk Oonee vem 16 — 32 Kour/cek 6e3 mnpuMeHCHHS
CIICOHUAJIbHBIX CPCACTB CIKATUA JaHHBIX.

AHanu3 Hccel0BaHuil 10 3TOM mpobieMe MOKa3bIBaeT, YTO CaMbIM INOIMYJISAPHBIM Ha CETOMHSIIHUM IeHb
aynuodopmarom sismsiercsi MPEG-1, koTopslii MCIHONB3yeT TpH METOJa C)KaTws, Ha3piBaeMblie crosmu (layer), a
HanOosee 3PPEKTUBHBIM SBIISETCS €ro TPETUH CIIOM, KOTOPBIH MIMPOKO M3BeCTeH 1o abpeBuatype MP3 [4, 5].

Beicokast cremeHbp KoMmakTHOCTH MP3 nmocturaercs ¢ MOMOIUBIO JOMOJHUTENBHOTO KBAaHTOBAHMS IO
YCTaHOBJIICHHON CXeMe, I03BOJLIIONICH MHHHMH3HPOBAaTh IOTEPH KadyecTBa Ha OCHOBE YydeTa OCOOCHHOCTEH
YeJIOBEYECKOTO CiIyXa, B TOM 4ucie 3((peKTa MacCKUpOBaHUs c1a0d0ro CHrHala OJHOTO AWana3oHa 4acToT Ooee
MOIIHBIM CHUTHAJIOM COCEIHEr0 NHala3OHa, MIA MOLIHBIM CHTHAJIOM Mpensiayniero ¢peiimMa, BBI3BIBAIOIIETO
BPEMEHHOE MOHMKEHHE YyBCTBUTEILHOCTH YXa K CUTHAITY TEKyILEero ¢ppeiima.

[Tono6Hast TexHMKa Ha3bIBAETCS aAaNTHBHBIM KOJAUPOBAHUEM U MO3BOJISIET YKOHOMUThH Ha HAMMEHEE 3HAUNMBIX
C TOYKH 3pEHUsI BOCIPUSATHUS YEIOBEKOM JIeTaisix 3BydaHus. CTpyKTypHas cxema, peajusyrolas AaHHbIi (popmart,
npejcraBicHa Ha puc. 1. OgHako 3TOT opMar He MpeaHa3HAUYCH IS paObOThI ¢ U300pAKEHHUSIMU, YTO CHIDKACT €ro
(yHKIMOHAJIBHBIE BOBMOXXHOCTH U YHHBEPCAIBHOCTb.
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Puc.1. Cxema popmupoBanus popmara MP3

Henasio paGoTsl sBISCTCS NPOBEICHHE HCCICIOBAaHUH, HANpaBICHHBIX Ha 00O0OLICHHE M pacIIMpeHHe
Bo3MoxkHOCTeH wm3BecTHOro JPEG-¢popmara kommpeccun u300pakeHUil it 00paOOTKM ayIUOJaHHBIX, YTO
MO3BOJIUT HAMETHTh IIyTH CO3aHHs YHHBEPCAIbHBIX (OPMATOB JAHHBIX Pa3IMYHON (HU3MYECKOW HPUPOJIBI.
HccnenoBaTh BIMSHHE OCHOBHBIX OPTOTOHAJBHBIX IpeoOpa3oBaHuii: @ypbe, ITUCKPETHOTO KOCHHYCHOTO
npeoOpa3oBaHus U IpeoOpa3oBanus Xaapa, Ha KAYECTBO M CTENEHb CXKATHUSI ayTMOCUI'HAJIOB Pa3JIMYHON CTPYKTYPBI
N HHTCHCUBHOCTH.

Komnsbiotepnoe monenupoBanue JPEG-gopmara Ha aynuonanusix. B padorax [6, 7] aBTOPBI MIPEASIOKUIH
W HCCIIC/IOBAJIM OPUTHHAIBHYIO METOJMKY CXKaThsl 3BYKOBBIX JaHHBIX, HO OHa coBepmieHHO orminyHa oT JPEG-
TEXHOJIOTHUH M MOTOMY He sIBJII€TCS yHUBepcalbHOW. M3BecTHO Takke, uro MP3 sBisercs HOTOKOBBIM (hopMaToM
[4, 5]. OTo o3HawaeT, yTO Mepenaya AAHHBIX MPOUCXOJIUT ITOTOKOM HE3aBHCHUMBIX OTAEIBHBIX OJOKOB JIaHHBIX —
¢pefimoB. Inst 3TOro MCXOJHBIM CHTHAJ IMPU KOAMPOBAaHWHM pa3OMBaeTCsl Ha PaBHBIE MO MPOJOJDKHTENHLHOCTH
YYacTKH, WMEeHyeMble (peiiMaMu W KOAWpYyeMble OTAeTIbHO. [IpM nexonupoBaHWM CUTHAI (opMHUpyeTcs U3
MOCJIE/IOBATENILHOCTH JIEKOJMPOBAHHBIX (hpEHMOB.

[IpennaraeMprit anroput™ GOpMHUPOBAHUS ayAHOCUTHAJA B C)KATOM BHJIE aHAJIOTHUYEH TeM IpeoOpa3oBaHUsM,
KOTOpBIE HCTONB3YIOTCSl B ¢opmare MP3 3a mCKIIO9eHHEM OCHOBHOTO OloKa — OJOKa IICHX0aKyCTHYECKOH
obpabotku (6yok 3, puc. 1). Ilcuxoakyctudeckas oopabotka B Gopmare MP3 ocymiecTBisieTcsl mociie TOro, Kak
WCXOJIHBIN CHTHAJ HozeeH Ha ¢ppermbl. B MP3 xaxsiit ¢ppelim mMeeT naxke cOOCTBEHHBIN 3ar0JI0BOK, HO B HAIIEM
cilyqae 3TO He 00s3aTelbHO, TaK KakK IJIMHBI WX OJAWHaKoBbIl. Ilocie pasnmeneHus curHana Ha (peiMbl KaxIIbIid



¢dpeiim  momBepraeTcs BeIOpaHHOMY TpeoOpa3oBaHuio (TpeoOpaszoBanue Dypbe, TUCKPETHOE KOCHHYCHOE
npeobpazoBanne — DCT, mpeobpaszoBanme Xaapa). KoHedHbIM 3Tamom 0OpaOOTKH SBISETCS HpeoOpa3oBaHMe
ayIMOJaHHBIX 0e3 moTepb. B KadecTBe SHTPONHMHHBIX METOJOB KOJMPOBAHMS HCIIOIb30BAINCH H3BECTHBIC
anroputMsI rpymmoBoro koauposauus (RLE) u anroputm Xaddmena. brok 3, peannsyromuii NCHX0aKyCTHIECKYIO
00paboTKy, B JAHHOM CIIy4ae OTCYTCTBYET.

[TapameTpbl ayAMOCUTHATIOB:

—yactoTa nquckpetuzanuu — 8, 11, 22, 44 Kl'n;

— MUHAMHYeCKuil quana3on — 8 o6ut (0—255);

— KOJIMYECTBO KaHAJIOB — MOHO.

Jmuna ¢dpeliMoB BuOHMpanack paBHoW 16, 32, 64, 128 0oTCTYETOB HMCXOMHOTO 3BYKOBOro curHaia. [lanee
KaXIplil QpeliM OTAENBPHO MNOABEprajcs COOTBETCTBYMOLIEMY IpeoOpazoBanuo. Ilocne dyero mnpou3BOAMIOCH
nepepacripeielieHle TOIy4eHHBIX KO3 (GHUINEHTOB CO BCEX y4acTKOB 00paboTku. OTAENBHO IPyNITUPOBAINCH BCE
nepBbie KO3 dureHTs 13 Beex GpeiiMoB, 32 HUIMU CIEI0BAN B 3aJaHHOHN ITOCIIEJOBATEIBHOCTH BCE BTOPBIE H T.1I.
Takoe crTpykTypupoBaHue KO3((GHUINEHTOB MO3BOJIICT MOIYYNUTh HamOOJIee pPaBHOMEPHOE pacIpenciIeHHe
aMIUTUTYZ Bce  COBOKYNMHOCTH oOpabareiBaeMbIXx  Kod¢¢wummentoB. Takum obOpazom  ¢dopmupyercs
MOCJIEI0BATEILHOCTD 3HAYCHUH IIEpe]] SHTPONHHHBIM KOAUPOBAHIEM.

Heo6xonnmo oTMeTHTh, 4TO TTOZOOHAs cxeMa 00paboTku ucmoib3yercs u B anropurMme JPEG mpu o6paboTke
n3o0paxkernit (puc. 2) [8]. EAMHCTBEHHBIM OTINYHEM SBIAETCS TO, YTO M300pakeHHE pa3OMBAeTCs Ha CETMEHTHI
(8%8) 1 B KakXIIOM CErMEHTE OTACIBHO MPOU3BOAUTCS JAUCKPETHOC KOCHHYCHOE MpeoOpa3oBaHKE Ha TIIOCKOCTH.
OnHaKo TOCje ATOr0 MPOUCXOJUT CUYMTHIBAHHE IOJYYEHHBIX KOA(P(PHUIUECHTOB 1O METOAY Z-CKaHMPOBAaHUS, U
KaXIblii CETMEHT TaK JX¢ MPEICTAaBICH BEKTOPOM MOJIYYCHHBIX Kod3(¢uimenToB. JlanpHeimee mnpeOpa3oBaHue
MPOUCXOUT TI0 OINHAKOBOM CXeMe — COPTHPOBKa K03 (HUIIMEHTOB U SHTPONMIHOE KOAUPOBAHHUE.

TakuM 00pa3oM, MOXXHO TOBOPUTH 00 YHHMBEpCAIM3AIMM METO/IOB OOPabOTKH MYyJbTUMEIUHHBIX JaHHBIX
pazIM4HON (HU3HIECKOil NPUPOHI (ayIHOJaHHbIE H H300paKeHNUS).
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Puc. 2. Cxema xonupoBanus n3o0paxenuii B repmunax JPEG-texnomnornii

Ha puc. 3, 4 npeacrasieHs! Tpaguku 3aBUCUMOCTH KodpdumneHTa cxatust K ) OT 4aCTOTHI TUCKPETU3AINH
3BYKOBOTO CHTHaJa, UIMHBI (GpeiiMoB M THna npeodpasoBanus. Ha puc. 3 mpencraBieHa oOpaboTka cloB “HSTH,
YeThIpe, TPH, IBa, OIWH’, Ha pUC. 4 — My3bIKallbHas KOMIO3uIus “Maskop”.

Jns Kakaol 4acToThl IMCKPETU3alMu OTAENbHO yKa3aHbl 3HaueHus aias anroputma MP3, B mpaBoii yactu
Kaxoro rpaduka Ha puc. 3, 4.
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Puc. 3. 3aBucumocts K, OT 4aCTOTHI JMCKPETU3ALNH, [UTMHEI (peiiMa U aHAIU3UPYEeMOTO NpeoOpa3oBaHus
MOCJIEZIOBATEIIbHOCTH CJIOB "'IATh, YETHIPE, TPH, IBA, OJUH"
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Puc. 4. 3aBucumocts K, OT 4aCTOTHI AUCKPETH3ALUH, ATUHBI (ppeiiMa i aHATHU3UPYEMOTo peodpa3oBaHus My3BIKATbHON
KoMmIo3unuu "Maxop"

BuiBoasl. 113 ananu3a npuBeCHHBIX rPa(UKOB MOXKHO CKa3aTh CICAYIOIICE:
— Ha PCUYCBLIX COO6HICHI/I$1X, MNPOU3HOCHUMBIX OJHHUM JUKTOPOM IIPpHU BBICOKHUX YaCTOTax HepBH‘IHOﬁ
JICKPETU3alNH, HaOII0AAI0TCS MPEMMYIIECTBA OPTOTOHANBHOTO Oasuca Xaapa 1o CpaBHEHUIO C IpYTUMHU Oa3ucaMu

npu Jiro0oi anmuHe Gpeiiva 00padaThiBacMOro CHUrHaa;
— st pedeBoro coobmieHust (puc. 3), Ha HU3KOW yactoTe auckperusanuu B 8 K[ Bce mmHeiiHbIe

npeoOpa3oBaHus HE YCTYNaroT 1o addexruBHocTH cxatus popmaty MP3 nipu sro6oi uinHHe dpeiima;
— JUIsL 3BYKOBOI'O CHTHAJla 3TO CBOWCTBO YTpayMBAeTCS M JIAICPOM CTAHOBHUTCS IUCKPETHOE KOCHHYCHOE

npeoOpa30BaHKe MPH JIIOOBIX HCXOIHBIX ITApAMETPax SKCIEPHMEHTa,;
— TIpH BBICOKHX YaCTOTaX NMEPBUYHON IUckperm3anuu Gopmar MP3 mmeer sBHbIE NpeHMyIIECTBa, Kak Ha

peun, TaK 1 Ha 3BYKE;
— IpU W3MCHEHHWH IJIHHBI (peiiMa pedeBOro CHUrHajga B CTOPOHY yBeNWdYeHHs, 3(PPEKTUBHOCTH CKATHS B
6aznce Dypbe MagaeT, 4TO MOXKHO OOBSICHUTH OOJBIINM MPOSIBICHUEM CBONHCTB HECTAallMOHAPHOCTH PEYEBBIX

JAHHBIX.
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