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YAK 004.9 

nO~CK ~ ~AeHT~cIl~Ka~~~ MY3blKanbHbiX npO~3BeAeH~M 

n.n.KOKOpMH,K.B.~ponOB 

PaCCMOTpeHbl nOAxoAbl KOMnbtOTepHOH ~AeHT~cP~Ka~~n1 ~ nO~CKa MY3bIK~. npeAflO>KeH MeTOA aCCO~~aT~BHOrO nO~CKa cPpar

MeHTOB B MY3blKanbHOM npO~3BeAeH~~. nOKa3aHa npaKT~4eCKa~3cPcPeKT~BHOCTbnOAxoAa. 

BBeJJ:eHHe 

B HaCTORII(ee BpeMR B 60JIbIIIHHCTBe cyII(eCTBylOII(HX nOHCKOBbIX CHCTeM npHMeHReTCR npHHQHn nOHCKa no 

KJIlOqeBbIM CJIOBaM (H,n;eHTH<pHKaTopaM). CepBHCbI nOHCKa ay,n;HO <paHJIOB, npe,n;OCTaBJIReMbIe KpynHbIMH 

nOHCKOBbIMH caHTaMH (Google, Yandex H ,n;p.), HCnOJIb3YlOT B KaqeCTBe 3anpoca HMR <paHJIa, HMR HCnOJIHH

TeJIR, )l(aHp H npOqHe ,n;aHHbIe, 3a,n;aHHbIe B BH,n;e TerOB. B CBoeH pa60Te 3TH caRTbI MoryT HCnOJIb30BaTb H 

cneQHaJIbHO opraHH30BaHHbIe TeMaTHqeCKHe KaTaJIOrH MY3bIKaJIbHbIX npOH3Be,n;eHHH, HeraTHBHbIM MOMeH

TOM npHMeHeHHR KOTOpbIX RBJIReTCR He06xo,n;HMOCTb yqaCTHR qeJIOBeKa ,n;JIR COCTaBJIeHHR H nOMep)l(aHHR 

KaTaJIOra B aKTYaJIbHOM COCTORHHH. DOJIee no,n;p06HO 06 OCHOBHbIX npHHQHnax pa60TbI cOBpeMeHHbIx no

HCKOBbIX CHCTeM B ceTH I1HTepHeT MO)KHO 03HaKOMHTbCR B [I]. 

IIpHHQHnHaJIbHaR B03MO)l(HOCTb nOCTPoeHHR aCCOQHaTHBHbIX H,n;eHTH<pHKaTopoB CBR3aHa C yCTaHoB

JIeHHeM CBR3H Me)K,n;y CTaH,n;apTHO 3a,n;aHHoH ,n;peBoBH,n;HOH CTpyKTYPOH YHHKaJIbHbIX H,n;eHTH<pHKaTopoB C 

nOJIeM ceMaHTHKO-CMbICJIOBbIX nOHRTHH [2]. 
IIoHHMaHHe nOTpe6HOCTH B 3TOM H BbI3bIBaeT nOCJIe,[()'lOmee pa3BHTHe OT CTaH,n;apTa MPEG-I K CTaH

,n;apTY MPEG-7 [3]. IIocJIe,n;oBaTeJIbHocTb rnarOB OT MPEG-I K MPEG-7 eCTb nepexo,n; OT npocToro KO,n;HpO

BaHHR K opraHH3aQHH B03MO)KHOCTH nOHHMaHIDI - Y3HaBaHHR HH<popMaQHOHHOro C006II(eHHR. OCHoBHaR 

QeJIb npHMeHeHHR MPEG-7 3TO nOHCK MyJIbTHMe,n;Ha HH<popMaQHH (TaK )l(e KaK CeHqaC MO)KHO HaHTH TeKCT 

no KaKoMy-HH6y,n;b npe,n;JIO)KeHHIO). Pa60TbI Ha,n; cTaH,n;apToM 6bIJIH HaqaTbI eme B cepe,n;HHe npOIIIJIOrO ,n;eCR

THJIeTHg, HO ,n;o CHX nop KaKHX-TO 3HaqHTeJIbHbIX npopbIBOB B 3TOM HanpaBJIeHHH c,n;eJIaHO He 6bIJIO. 

<l>opMaTbI xpaHeHHH MY3bIKaJlbHbIx JJ:aHHbIx 

CyII(eCTBylOII(ee MHoro06paJHe <popMaTOB MY3bIKaJIbHbIX <paHJIOB MO)KHO paJ,n;eJIHTb no KJIaCCaM pelliaeMbIx 

3a,n;aq: 

xpaHeHue l/UljJP06020 npedCma6JleHUJl CUZHQJla (WAV, AU); 

KOMnpeCCUJl Ol/uljJpo6aHHo2o CU2HaJla (MP3, OGG, WMA); 

onucaHue cmpyKmypbl CU2HQJla (MIDI, VOC H ,n;p.) 

B <popMaTe MIDI 3ByKOBOH nOTOK rrpe,n;cTaBlliIeTCg B BH,n;e nOCJIe,n;OBaTeJIbHOCTH 3BYKOBbIX C06bITHH, Ta

KHX KaK HaqanO HJIH OKo~aHHe KIDK.nOrO 3JIeMeHTapHoro 3ByKa B nOCJIe,n;OBaTeJIbHOCTH, yCTaHoBKa ero napa

MerpOB, T.e. 3BYKoBbIe CHrHaJIbI, rrpe,n;cTaBIDIIOT C060H nOCJIe,n;OBaTeJIbHOCTb H,n;eHTH<pHQHpOBaHHbIx 3JIeMeH

TapHbIX 3ByKOB C H3BeCTHbIMH napaMerpaMH (aMnJIHry,n;a, OCHOBHa» qaCTOTa, CneKTP), B03HHKalOmHX B H3BeCT

HbIe MOMeHThI BpeMeHH H HMelOII(HX KOHeqHYIO ,ll;JIHTeJIbHOCTb. B 3TOM cnyqae 3ByKOBOH nOTOK MO)l(eT 6bITb 

onHcaH KaK a6CTpaKTHbIH TeKCT, T.e. nOCJIe,n;OBaTeJIbHOCTb CHMBOJIOB H3 <pHKcHpoBaHHoro Ha60pa [4]. 

TIOJJ:XOJJ:bI K nOHcKy eJlparMeHToB MY3bIKaJlbHbIX B npoH3BeJJ:eHHHx 

B ceTH I1HTepHeT cyII(eCTByeT HeCKOJIbKO pecypcoB, npe,n;JIaralOII(HX nOJIb30BaTeJIgM HaHTH no <pparMeHTY 

HHTepecylOmylO HX MeJIo,n;HIO. KOMnaHHg Melodis 3anycTHJIa caHT nOHCKa My3bIKH «Midomi». CaHT n03BO

JIReT nOJIb30BaTeJIgM HaneBaTb ,n;a)Ke 6e3 CJIOB HJIH HaCBHCTbIBaTb MeJIo,n;HH, a cepBep Haxo,n;HT HaJBaHHR ne

ceH. MYJIbTHMO,n;aJIbHWI a,n;anTHBHaR CHCTeMa pacn03HaBaHHR (Multimodal Adaptive Recognition System) 

npe,n;HaJHaqeHa ,n;JIR aHaJIH3a PaJJIHqHbIX <paKTopOB B pacn03HaBaHHH, TaKHX KaK BbICOTa, H3MeHeHHe TeMna, 

co,n;ep)KHMOe peqH H pacnOJIO)KeHHe HHTepBaJIOB. 
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,[ij>yroe pellIeHHe, npHHaJJ:JIe)l(aIUee KOMnaHHH Phonehits, npeJJ:Ha3HatIeHO JJ:JIjI aBTOMaTH3HpOBaHHoro 

pacn03HaBaHHjJ My3bIKH B peaJIbHOM BpeMeHH. IlporpaMMa o6eCnetIHBaeT BbIJJ:atIy JIHHKa Ha My3bIKy, COOT

BeTcTByIOmyIO TOH, tITO B JJ:aHHbIH MOMeHT npoHrpbIBaeTCjI no paJJ:HO. CHcTeMa HJJ:eHTH<pHQHpyeT npaKTH

tIeCKH JII06yIO MeJIOJJ:HIO B TetIeHHe 12 c. CepBHc 6bIJI HCnbITaH KOMnaHHeH Phonehits B JJ:eKa6pe 2004 r., TO

rJJ:a K CHCTeMe nOJJ:KJIIOtIHJIH 6a3y, HaCtIHTbIBaIOIUYIO OKOJIO 7000 nOJIH<poHHtIeCKHX pHHITOHOB. ObIJIH no

JIytIeHbI BnetIaTJIjlIOIUHe pe3YJIbTaTbI - 60JIee 95% neceH H 60JIee 80% KOMn03HQHH 6bIJIH 6e3011IH6otIHO 

HJJ:eHTH<pHQHpOBaHbI B peaJIbHOM BpeMeHH H CBjl3aHbI C COOTBeTcTByIOIUHM pHHITOHOM. 3Ta TeXHOJIOrHjI 

pacn03HaBaHHjI My3bIKH pa3pa60TaHa B POCCHH KOMnaHHeH «U:eHTP petIeBbIX TeXHOJIOrHH» 

«www.speechpro.ru». H Ha3bIBaeTCjI Jingle Tracker. 

Ha caHTe <www.songtapper.com>. JJ:JIjI nOHCKa MY3bIKaJIbHOrO npoH3BeJJ:eHHjI, nOJIb30BaTeJIjlM npe.n

JIaraeTCjI 3aJJ:aTb pHTM HCKOMoro <pparMeHTa C nOMOIUbIO KJIaBHllI KJIaBHarypbI. Ilo nOJIytIeHHOH nOCJIeJJ:oBa

TeJIbHOCTH Ha)l(aTHH KJIaBHllI CTPOHTCjI KapTHHa pHTMa <pparMeHTa. ,ZJ;aJIee pHTM <pparMeHTa KOJJ:HpyeTCjI B 

CTPOKy, COCTOjlIUYIO H3 CHMBOJIOB: 'd' - HeH3MeHHM JJ:JIHTeJIbHOCTb, 's' - cnaJJ: H 'u' - nOJJ:'beM. Ilo nOJIy

tIeHHOH cTPoKe HIUYTCjI HecTPome cOBnaJJ:eHHjI B 6a3e JJ:aHHbIX [5]. MCnbITaHHjI aJIrOpHTMa nOKa3aJIH, tITO 

JJ:JIjI ycnelliHoro nOHCKa MeJIOJJ:HH B 6a3e, COCTOjlIUeH H3 30 JJ:eTCKHX neceH, Heo6xoJJ:HMO CJJ:eJIaTb MHHHMyM 

15 YJJ:apOB no KJIaBHllIe. B TaKOM CJIytIae pe3YJIbTaT 6bIJI YJJ:OBJIeTBOpHTeJIbHbIM, JJ:a)l(e eCJIH nOJIb30BaTeJIH 

He 6bIJIH My3bIKaHTaMH, H JJ:eJIaJIH OllIH6KH npH 3aJJ:aHHH pHTMa. 

IIpeJJ:J1araeMbIH MeTOJJ: aCCOQHaTHBHoro nOHCKa 

YcnelliHoe npHMeHeHHe CeMHOJIOrHtIeCKOrO nOJJ:xoJJ:a JJ:JIjI aCCOQHaTHBHoro nOHCKa no TeKCTaM 

(www.visualworld.ru) JJ:aeT npeJJ:nOCbIJIKH JJ:JIjI HCnOJIb30BaHHjI :noro MeTOJJ:a H JJ:JIjI nOHCKa MY3bIKaJIbHbIX 

npOH3BeJJ:eHHH 3aJJ:aHHbIX B BHJJ:e a6CTPaKTHoro TeKCTa - MIDI <popMaTe. 

CtIHTaeTCjI, tITO MIDI <popMaT JJ:OCTaTOtIeH JJ:JIjI ayTeHTH<pHKaQHH MY3bIKaJIbHOrO npoH3BeJJ:eHHjI, TaK 

KaK npeJJ:cTaBJIjleT MY3bIKaJIbHbIH CHrHaJI B BHJJ:e cOBoKynHocTH napaMeTPoB, TaKHX KaK aMnJIHryJJ:a, OCHOB

Hajl tIaCTOTa, cneKTP, BpeMjI 3BytIaHHjI H JJ:p., npOjlBJIeHHe KOTOpbIX H BJIHjleT Ha «Y3HaBaeMocTb» MeJIOJJ:HH. 

CnpaBeJJ:JIHBOCTb TaKoro YTBep)l(JJ:eHHjI nOJJ:TBep)l(JJ:aeTCjI PjlJJ:OM HCCJIeJJ:oBaHHH [6, 7]. 
TaK B pa60Te [7] onHCbIBaeTCjI HeHpOCeTeBM MOJJ:eJIb MY3bIKaJIbHOrO JIa.na, OCHOBaHHM Ha MOJJ:eJIH acco

QHaTHBHOH naMnH ,lJ;)I(. Xon<pHJIJJ:a. M3 Bcex 3ByKOB, yqacmyIOIUHX B 06pa30BaHHH MeJIOJJ:HH H npHo6peTllIHX 

xapaKTep onopHbIX, C KOTOPbIX 06bItIHO HatIHHaeTCjI H 

OKaHtIHBaeTCjI MeJIOJJ:HjJ, B pa60Te BbIJJ:eJlj{IOT TPH HaH60JIee TOHHKa MellHama llOMHHama 

YCTOHtIHBbIX THna: TOHHKY, MeJJ:HaHry H JJ:oMHHaHry. ---1r--------1 I 
Ha pHcyHKe nOKa3aHO pe30HaHcHoe JJ:eHcTBHe TPex 

YCTOHtIHBbIX cryneHeH Ma)l(OpHOrO H MHHopHoro JIaJJ:OB B a) 
BHJJ:e HMnyJIbCOB C tIaCTOTOH co, nocrynaIOIUHx tIepe3 TOIDIKa MellHlllna llOMIlliaHT3 

CJIyXOBOH HepB. ~f----I--------...,If----
M3 pHcyHKa BHJJ:HO, tITO OCHOBHoe pa3JIHtIHe B pe30- UJ 

HaHCHOM B03JJ:eHcTBHH Ma)l(OpHOrO H MHHopHoro JIaJJ:a 6) 
CBOJJ:HTCjI K B03JJ:eHcTBHIO MeJJ:HaHTbI, a HMeHHO 3aBHCHT 
OT ee BpeMeHHoro nOJIO)l(eHHjI. MO)l(HO CJJ:eJIaTb BbIBOJJ:, CxeMa pe30HaHCHoro B0311eHCTBHJI YCTOHqHBblX cryneHeH 

MIDKopHoro (a) H MHHopHoro (6) J13110B 
tITO npoQecc BOCnpHjlTHjI My3bIKH tIeJIOBeKOM HenocpeJJ:-

CTBeHHO 3aBHCHT OT tIaCTOT 3ByKOB, a TaK*e OT xapaKTepa HX tIepeJJ:OBaHHjI, T.e. nOpjlJJ:Ka CJIeJJ:OBaHHjI H 

CKOpOCTH CMeHbI, JJ:pyrHMH CJIOBaMH, npoQecc BOCnpHjlTHjI My3bIKH o6JIaJJ:aeT KOHTeKCTHOH 3aBHCHMOCTbIO. 

KOMnbIOTepHM HJJ:eHTH<pHKaQHjI MY3bIKaJIbHOrO npOH3BeJJ:eHHjI, 3aJJ:aHHoro B BHJJ:e a6CTPaKTHOro TeK

CTa - MIDI <popMaTe, 3aKJIIOtIaeTCjI B <pOpMHpoBaHHH Ha OCHOBe MY3bIKaJIbHOrO npoH3BeJJ:eHHjI ero yHH

KaJIbHOrO HJJ:eHTH<pHKaTopa. 

3JIeMeHTbI HJJ:eHTH<pHKaTopa (3JIeMeHTapHbIe 3ByKH - HOTbI) HaXOJJ:jJTCjI B onpeJJ:eJIeHHOM nOpjlJJ:Ke, C 

onpeJJ:eJIeHHbIMH nepexoJJ:aMH Me)l(JJ:Y HHMH, TaK KaK 06JIaJJ:aIOT KOHTeKcTHoH ceMaHTHKoH. 

U:eJIHKOM YHHKaJIbHbIH HJJ:eHTH<pHKaTop OJJ:H03HatIHO onpeJJ:eJIjleT MY3bIKaJIbHOe npoH3BeJJ:eHHe, TorJJ:a 

KaK nOHCK COBnaJJ:eHHjI TOJIbKO tIaCTH HJJ:eHTH<pHKaTopa n03BOJIjleT oCYIUeCTBJIjlTb aCCOQHaTHBHbIH nOHCK 

MY3bIKaJIbHbIX npoH3BeJJ:eHHH, T.e. HecTPOrHH nOHCK MY3bIKaJIbHbIX npoH3BeJJ:eHHH CXO)l(HX C HCKOMbIM. 
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TIocTpoeHHe YHHKaJlbHOrO H.neHTH4»HKaTopa MY3bIKaJlbHOrO npOH3Be.neHHH 

Pa60Ta [4] nOCBgmeHa HCCJIe-nOBaHHIO 06mHx 3aKoHoMepHocTeH B MY3bIKaJIbHbIX npoH3Be-neHHgX, 3al(aH

HbIX B BH-ne nOCJIe-nOBaTeJIbHOCTH MIDI-c06bITHH. IIpe-nJIo)l(eHHaJI B HeH MaTeMaTHqeCKaJI Mo-neJIb npHMe

HgeTCg -nJIg ·aHaJIH3a MY3bIKaJIbHbIX <pparMeHToB C nOCJIe-nylOmHM CHHTe30M HOBbIX, npoH3Bo-nHbIX OT Hee 

npoH3Be-neHHH. C 3THM CBg3aHa 3HaqHTeJIbHag CJIO)l(HOCTb npe-nJIO)l(eHHOH Mo-neJIH. 

~g 3a-naqH H-neHTH<pHKaUHH H aCCOUHaTHBHoro nOHCKa CTOJIb TOqHaJI Mo-neJIb He Tpe6yeTCg. B CBg3H C 

3THM B03MO)l(HO HCnOJIb30BaTb B KaqeCTBe OCHOBbI npe-nJIO)l(eHHylO B [4] Mo-neJIb, HCKJIlOqHB H3 Hee 6JIOKH, 

OTBeqalOmHe 3a CHHTe3 HOBbIX MY3bIKaJIbHbIX npoH3Be-neHHH, H OCTaBJIgg JIHIIIb qaCTH OTBeTCTBeHHbIe 3a 

aHaJIH3 06mHX 3aKoHoMepHocTeH B MY3bIKaJIbHOM <pparMeHTe. TaKHM 06p3.30M, cymeCTBYlOmaJI Mo-neJIb 

6bIJIa pacIIIHpeHa ,nJIg peIIIeHHg 3a,naqH H,neHTH<pHKaUHH H nOHCKa, a TaK)l(e 6bIJI npoH3Be-neH BbI60p a,neK

BaTHbIX CTpyKTYP ,naHHbIX):(JIg ee peaJIH3aUHH. 

B paMKax no.nyqeHHOH Mo,neJIH, MY3bIKaJIbHOe npoH3Be,neHHe npe-nCTaBJIgeTCg B3BeIIIeHHbIM opHeHTH

pOBaHHbIM rpa<poM, B Y3JIaX KOToporo pacnOJIO)l(eHbI aKKop-nbI1, a opHeHTHpOBaHHbIe ,nyrH - nepexo,nbI Me

i1mY aKKop,naMH C COOTBeTcTBylOmHMH BepOgTHOCTgMH. TaKHM 06p3.30M, npouecc yCTaHOBJIeHHg 3KBHBa

JIeHTHOCTH Me)l(l(y -nByMg <pparMeHTaMH MY3bIKaJIbHbIX npOH3Be,neHHH, 3aKJIlOqaeTCg, Bo-nepBbIX, B yCTa

HOBJIeHHH B3aHMHoro COOTBeTCTBHg MHO)l(eCTB BepIIIHH rpa<pOB C nOCJIe,nylOmHM HeCTporHM nOHCKOM no-n

rpa<pa B rpa<pe. ,l(eTaJIbHOe onHcaHHe aJIrOpHTMa ,naeTCg HH)I(e. 

~JIg H-neHTH<pHKaUHH <pparMeHTa npOH3Be,neHHg, TaKHM 06p3.30M, He06xo-nHMa CTPyKTYpa ,naHHbIX 

CJIe-nylOmero p3.3Mepa: 

N*T+M*P, (1) 
r,ne N - KOJIHqeCTBO P3.3JIHqHbIX aKKop,noB B npoH3Be-neHHH; T - p3.3Mep YHHKaJIbHOrO H,neHTH<pHKaTopa 

aKKop-na (cnHcoK TOHOB); M - KOJIHqeCTBO nepexo-noB Me)l(-ny aKKop-naMH (,nyr rpa<pa); P - p3.3Mep ,naH

HbIX, accoUHHpoBaHHbIx C Ka)l(l(bIM nepexo,noM (3HaqeHHe BepOgTHOCTH). 

AnzopUmM decmpYKmypu3al/uu MY3blKaJlbHOU nOCJled06ameJlbHOCmU 3aKJIlOqaeTCH B CJIe-nylOmHX IIIarax: 

lllaz 1. IIpe,nBapHTeJIbHag 06pa60TKa MY3bIKaJIbHOrO <pparMeHTa. 3TOT 3Tan MO)l(eT BKJIlOqaTb B ce6g 

06mHe 3a-naqH 06pa60TKH CHrHaJIOB: OqHCTKa OT IIIyMOB, HOpMaJIH3aUHg H np. 

lllaz 2. Pacn03HaBaHHe 3ByKoBoro CHrHaJIa, p3.3,neJIeHHe ero Ha THnOBbIe COCTaBJIglOmee 3ByKH. <l>aK

THqeCKH 3TOT 3Tan ocymeCTBJIgeT npe06p3.30BaHHe 3ByKoBoro CHrHaJIa B CHMBOJIbHYIO <pOpMy (WA V --+ 

MIDI). CTOHT OTMeTHTb CJIO)l(HOCTb nOJIHOrO TaKoro npeo(}p3.30BaHHg. B HallieM CJIyqae 6y,neT -nOCTaTOqHO 

BbI,neJIeHHg TOHOB (HOT) B CHrHaJIe H HX -nJIHTeJIbHOCTeH. 

lllaz 3. <l>opMHpoBaHHe cnHCKa TOHOB npOH3Be-neHHg. 

lllaz 4. BbI-neJIeHHe ceMaHTHqeCKH 3HaqHMbIX $parMeHToB (aKKop,noB) B onHcaHHH CHrHaJIa. AKKOp,n 

co-nep)l(HT cnHCOK 3ByqamHX B HeM TOHOB. HOBbIH aKKOp,n HaqHHaeTCg B CJIyqae, eCJIH H3MeHgeTCg COCTaB 

cnHCKa ero TOHOB, T.e. eCJIH B TeKYmeM aKKop,ne TOH npeKpamaeT 3ByqaTb HJIH ,n06aBJIgeTCg HOBbIH TOH. 

lllaz 5. IIocTpoeHHe rpa$a nepexo-noB Me)l()l;y aKKop-naMH. 

a) BbIqHCJIeHHe qaCTOTHOCTH nOgBJIeHHg aKKop,noB H BepOgTHOCTH nepexo,na Me)l()l;y HHMH; 

6) BbIqHCJIeHHe nepHo,nHqHOCTH nOgBJIeHHg aKKop,nOB. 

lllaz 6. IIoHCK 60JIee KpynHbIx nOBTOpglOmHXCg 3JIeMeHTOB, COCTOJImHX H3 HeCKOJIbKHX aKKop,nOB. 

lllaz 7. IIepecTpoeHHe rpa$a aKKop,noB C yqeTOM HOBbIX nepHo,noB H BepOgTHOCTeH nepexo-noB. 

TaKHM 06p3.30M, Ha BbIxo,ne aJIrOpHTMa nOJIyqaeM rpa$ nepexo,noB Me)l()l;y aKKop,naMH. 3TOT rpa$ B 

-naJIbHeHIIIeM HCnOJIb3yeTCg ,nJIg aCCOUHaTHBHoro nOHCKa. 

C TOqKH 3peHHg CHCTeMHoro aHaJIH3a, npe,nJIO)l(eHHbIH aJIrOpHTM gBJIgeTCg <pHJIbTpOM, BbI,neJIglOmHM 

H3 XaOTHqeCKOrO nOTOKa BXO,nHbIX -naHHbIX KOHTeKcTHo-ynOpg,nOqeHHylO HH<popMaUHIO nyTeM ,neKOMn03H

UHH C nOCJIe,nylOmHM CHHTe30M [8]. 
B 06meM CJIyqae nOHCK MO)l(eT ocymeCTBJIgTbCg KaK no <pparMeHTY OpHrHHaJIbHOrO npOH3Be,neHHg, 

TaK H no $parMeHTY, HCnOJIHeHHoMy nOJIb30BaTeJIeM (HanpHMep, HaneToMy, HaCBHCTaHHoMy H np.). 

AJIrOpHTM aCCOUHaTHBHoro nOHCKa COCTOHT B BbInOJIHeHHH Tex )l(e caMbIX IIIarOB -nJIg nOHCKOBoro 

<pparMeHTa, KaK H B aJIrOpHTMe ,necTPYKTYpH3aUHH (1-7). ,l(aJIee ocymeCTBJIgeTCg HeqeTKHH nOHCK nOJIy

lAKKOP.ZJ;OM Ha30BeM cOBoKynHocTb O.ZJ;HOBpeMeHHO 3BYQaW;HX TOHOB (HOT). 
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qeHHOrO rpa<pa nepeXO,nOB aKKOp,nOB B rpa<pe BCerO MY3bIKaJIbHOrO npOH3Be,neHH.SI. TIPH 3TOM yqHTbIBalOTC.SI 

3HaqeHH.SI BepO.SITHOCTeH nepexo,nOB, a TaK:>Ke COCTaB caMoro aKKop,na. 3,n;eCb He06xo,nHMO OTMeTHTb, qTO B 

06meM cnyqae cnHCKH TOHOB nOHCKOBoro <pparMeHTa H Hcxo,n;Horo npOH3Be,n;eHH.SI MOryT pa3JIHqaTbC.SI. Oc

HOBHa.SI 3a,naqa COCTOHT B yCTaHOBJIeHHH 0,nH03HaqHOrO COOTBeTCTBH.SI MelK,l(y aKKop,n;aMH HCKOMoro <ppar

MeHTa H Hcxo,nHoro npOH3Be,n;eHH.SI, TaK KaK HX COCTaB MO:>KeT 6bITb Pa3JIHqHbIM. BbIpa:>Ka.SICb B TepMHHax 

CeMHOJIOrHqeCKOH TeopHH - He Ba:>KeH OT,neJIbHbIH TOH HJIH aKKOp,n;, BIDKHbI HX B3aHMOCB.SI3H. 

TIpoue,nypy yCTaHOBJIeHH.SI <paKTa 3KBHBaJIeHTHOCTH ,nByX MY3bIKaJIbHbIX npOH3Be,neHHH, no aHaJIOrHH 

C H,neHTH<pHKaUHeH Hepa3JIHqHMOCTH fleH6HHua [8], MO:>KHO npe,nCTaBHTb CJIe,nylOmHM 06pa30M. TIyCTb A 
- cnHCOK aKKop,noB HCKOMoro <pparMeHTa, a aKKop,nbI Hcxo,nHoro npoH3Be,neHH.SI C. Tor,n;a B - aKKop,n;, ,nJI.SI 

KOToporo yCTaHaBJIHBaeTC.SI COOTBeTCTBHe C aKKop,n;oM H3 C. B 3TOM cnyqae, eCJIH B pacKpbIBaeTC.SI qepe3 

3JIeMeHTbI X H3 C (,n;pyrHMH CJIOBaMH, eCJIH aKKop,n; H3 C CB.SI3aH C aKKop,naMH X, no,n06HbIM :>Ke 06pa

30M, KaK B CB.SI3aH C aKKop,naMH B A), TO CqHTaeTC.SI, qTO HaH,neHO B3aHMHoe COOTBeTCTBHe ,nJI.SI B. C yqe

TOM BHOBb nOJIyqeHHbIX ,naHHbIX 3Ta npoue,nypa nOBTOp.SIeTC.SI ,nJI.SI OCTaBIIIHXC.SI aKKop,nOB H3 A. B HTore, 

eCJIH y,n;aJIOCb pacKpbITb aKKop,nbI HCKOMoro <pparMeHTa, qepe3 aKKop,nbI Hcxo,nHoro npoH3Be,neHH.SI, H HC

KOMbIH rpa<p .SIBJI.SIeTC.SI no,nrpa<poM B HCXO,nHOM rpa<pe, TO CqHTaeTC.SI, qTO HCKOMbIH <pparMeHT HaH,neH. 

PeaJIH3anHH H HcnblTaHHH MeTO,lla 

Henocpe,n;CTBeHHa.SI peaJIH3aUH.SI Ulaza 1 H zuaza 2 onHcaHHoro aJIrOpHTMa BbIXO,nHT 3a paMKH ,naHHoH pa60

TbI. Pa3pa60TaHHa.SI nporpaMMa pa60TaeT C 6a30H MY3bIKaJIbHbIX npoH3Be,neHHH B MIDI <popMaTe. Ea3a co

CTO.SIJIa H3 50 nonyJI.SIpHbIX MY3bIKaJIbHbIX npoH3Be,neHHH, KaK KJIaCCHqeCKOH, TaK H cOBpeMeHHoH My3bIKH. 

TIOHCKOBbIH <pparMeHT 3a,naBaJIC.SI B BH,ne MIDI nOCJIe,nOBaTeJIbHOCTH, KOTOpa.SI BbI6HpaJIaCb BpyqHYIO 

,n;JI.SI Ka:>K,l(OrO MY3bIKaJIbHOrO npoH3Be,neHH.SI H3 6a3bI. PyqHOH BbI60p nOHCKOBoro <pparMeHTa 06yCJIOBJIeH 

:>KeJIaHHeM npH6JIH3HTb HcnbITaHHe K peaJIbHbIM YCJIOBH.SIM pa60TbI, Kor,na nOJIb30BaTeJIb BbI6HpaeT 3HaqH

MbIH Ha ero B3rJI.SI,n <pparMeHT npoH3Be,neHH.SI. 

HcnbITaHH.SI npe,n;JIO:>KeHHOrO aJIrOpHTMa npoBo,nHJIHCb B TpH 3Tana: 

:3 Tan 1. l1,neHTH<pHKaUH.SI MY3bIKaJIbHOrO npOH3Be,neHH.SI no <pparMeHl)' - 3TOT 3Tan BKJIlOqaJI B ce

6.SI nOCJIe,noBaTeJIbHbIH BbI60p Bcex MY3bIKaJIbHbIX npoH3Be,neHHH H3 6a3bI, H ,nJI.SI BbI6paHHoro npOH3Be,ne

HH.SI npOBo,nHJIHCb nonbITKH ero H,neHTH<pHKaUHH no <pparMeHl)'. BblqHCJI.SIJIaCb TOqHOCTb H,neHTH<pHKaUHH 

npoH3Be,neHHH, a TaK :>Ke MHHHMaJIbHa.SI ,nJIHHa nOHCKOBoro <pparMeHTa He06xo,nHMa.SI ,nJI.SI ycnelliHoH H,neH

TH<pHKaUHH. 

:3 Tan 2. TIOHCK MY3bIKaJIbHOrO npOH3Be,neHH.SI B 6a3e no nOHcKoBoMy <pparMeHl)' - 3Tan COCTO.SIJI B 

BbI60pe nOHCKOBoro <ppafMeHTa H3 CJIyqaHHO BbI6paHHoro H3 6a3bI MY3bIKaJIbHOrO npoH3Be,n;eHH.SI, H B no

HCKe npOH3Be,neHH.SI no ,naHHoMy <pparMeHl)'. B pe3YJIbTaTe no,nCqHTbIBaJIC.SI npoueHT ycnelliHo HaH,neHHblx 

npoH3Be,neHHH, H BblqHCJI.SIJIaCb MHHHMaJIbHa.SI ,nJIHHa nOHCKOBoro <pparMeHTa. 

:3 Tan 3. TIOHCK MY3bIKaJIbHbIX npoH3Be,neHHH «nOXO:>KHX» Ha nOHCKOBbIH <pparMeHT .SIBJI.SIeTC.SI JIO

rHqeCKHM npo,nOJI:>KeHHeM npe,nbI,nymero. 3,necb, KaK H BO BTOpOM 3Tane aHaJIH3IJpOBaJIC.SI pe3YJIbTaT nOHCKa 

MY3bIKaJIbHbIX npoH3Be,neHHH no <pparMeHl)'. OueHHBaJIaCb a,neKBaTHOCTb npoH3Be,neHHH, HaH,neHHblx Me

TO,n;OM aCCOUHaTHBHoro nOHCKa, nOHcKoBOMy 3anpocy. He06xo,nHMO OTMeTHTb cy6'beKTHBHoCTb oueHKH pe

3yJIbTaTa, TaK KaK CTeneHb CXO:>KeCTH ,nByX MY3bIKaJIbHbIX npoH3Be,neHHH OueHHBaJIaCb qeJIOBeKOM

3KcnepTOM. 

,[(JI.SI BblqHCJIeHH.SI MHHHMaJIbHOH ,nJIHHbI nOHCKOBoro <pparMeHTa Ha 3Tanax 1 H 2 ocymeCTBJI.SIJIaCb CJIe

,nYlOma.SI npoue,nypa: B KaqeCTBe nOHCKOBoro <pparMeHTa BbI6HpaJIOCb ueJIHKOM HCKOMoe npoH3Be,neHHe, 

,naJIee ,nJIHHa nOHCKOBoro <pparMeHTa YMeHbIIIaJIaCb ,no Tex nop, nOKa 6bIJIa B03MO:>KHa H,neHTH<pHKaUH.SI. 

B pe3YJIbTaTe HcnbITaHHH MeTo,na Ha 3Tane 1 6bIJIa nOJIyqeHa TOqHOCTb H,n;eHTH<pHKaUHH nOp.SI,n;Ka 

85%, a MHHHMaJIbHa.SI ,l(JlHHa nOHCKOBOH nOCJIe,nOBaTeJIbHOCTH COCTaBHJIa OKOJIO 10% OT ,nJIHHbI ueJIoro 

npOH3Be,neHH.SI. Ha BTOpOM 3Tane HcnbITaHHH 6bIJIa ,nOCTHrHyTa 80% TOqHOCTb nOHCKa ,nJI.SI nOHCKOBbIX 

<pparMeHToB, a MHHHMaJIbHa.SI ,nJIHHa nOHCKOBOH nOCJIe,n;OBaTeJIbHOCTH COCTaBHJIa 15%. Pe3YJIbTaTbI TpeTbe

ro 3Tana HcnbITaHHH 6bIJIH oueHeHbI 3KcnepTaMH KaK y,nOBJIeTBOpHTeJIbHble. 
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3aKJIIOlfeHHe 

B HaCTOgmeH pa60Te rrpe)VIO)l(eH CeMHOnOrHqeCKHH rro.nxo.n aCCOUHaTHBHOrO rrOHCKa MY3bIKanbHbIX rrpo

H3Be.neHHH. )lrnI C03.naHHg rrOnHOCTblO a.neKBaTHOH rrOCTaBneHHOH 3a.naqe rrpOrpaMMbI eme rrpe.nCTOHT pea

nH30BaTb 1 H 2 rnarH rrpe.nJIO)l(eHHOrO anropHTMa, BbIXOJUlmHe 3a paMKH ,naHHoH pa60TbI - rrepexo.n OT 3BY

KOBOH epOPMbI K TeKcryanbHoMy orrHcaHHIO CHrHana. TeM He MeHee, peanH30BaHHag epYHKUHOHanbHOCTb 

rrporpaMMbI rr03BOngeT rrpo.neMOHCTpHpOBaTb pa60Tocrroco6HOCTb MeTo.na. Pe3ynbTaTbI rrpOBe.neHHbIX HC

rrbITaHHH rro.nTBep)l(.naIOT TeOpeTHqeCKHe rrpe.nrronO)l(eH~ 3<pepeKTHBHOCTH .naHHoro rro.nxo.na. 
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Computer Searching and Identifying for Music 

P. P. Kokorin, K. V. Frolov 

In this paper the method for computer identification and search for music are considered. The semiological approach of associa

tive search for music is presented.
 
The successful practice of semiological approach for associative text search is a basis for application of that method for associa

tive music search. From this view musical signal is presented in MIDI format as abstract text (the sequence of MIDI events). It
 
considered that MIDI representation of musical signal is sufficient for music authentification hence it represents signal as a se

quence of parameters: amplitude, frequency, spectrum, duration which are directly affect on music recognition.
 
Developed method of music search implies extraction of authentic identifier of musical fragment. This identifier is used for asso

ciative search for music composition by its fragment or search for music similar to given fragment.
 
Despite limitations for input data formats, proposed method of associative music search shows effective results which are in good
 
agreement with theoretical assumptions.
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