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In this paper the problems of Query by Humming in Music Information Retrieval systems
are analyzed. A statistical approach to the problem of retrieval is presented. The processes of
segmentation as well as of the extraction of pitch and duration data are described. From the
extracted data the characteristic vector is formed for each segment. The method of using the
vectors in melodic search if proposed.

Benenne. My3bikanbHbIi HHOOpMATMOHHBIN TIOUCK, Wi MUII — MmexxaucuurimHapHoe
Hay4YHOE HaIlpaBJICHHUE, UCTIONIb3YIOIIee pa3InvHbIe METOAbl OOHApYX)eHUs 3HaHuH (data mining)
B JaHHBIX, MIPEJICTABISIIOIINX My3blKalbHble OTpBIBKU. Kpyr 3amau MUII noBonbHO mupok [1],
OJJHAKO B paMKaxX JIaHHOIO MCCJIEJOBAaHUS  CIEIyeT OIPAaHUYUTBHCS  CIEAYIOLUIMMU
HaIpaBJICHUSMU:

1) IIpeno6pabotka, Kyna BXOAAT 3afaul 3(p(HEKTUBHOTO KOAWPOBAHUS, AEKOAUPOBAHUS,
CKaThs, CErMEHTAallMM, TOJAaBJICHUS IIyMOB, paclHo3HaBaHUS TIo0JIocA U  OTAEJbHBIX
UHCTPYMEHTOB;

2) U3BiedyeHne ONpEICIEHHBIX MY3BIKAIBHBIX XapaKTEPUCTHK: PUTMa, TapMOHWH,
TOHAJIBHOCTH, MEJIOJUYECKOM COCTaBIISIOMEH U T.IL.;

3) CoOcTBEHHO TMOHMCK, KyJa BXOAMT OINpeiesieHne H 00paboTka CyOBEKTHBHBIX
XapaKTepUCTUK MY3bIKH (KaHp) U OOBEKTHBHBIX (TOHAJIBHOCTb, PUTM, T'apMOHHS, MEIOAUS,
aKyCTHYECKHE XapaKTEpUCTHKH, METaJlaHHble 00 MCIIOJHMUTEJE, Ha3BaHUM, aJb0oMe U T.II.).
Croa ke BXOJAT 331a4i 00paboTKH 3arpoca 1o oopasity.

3anpoc o o6pasily — METO/ MOUcKa MY3bIKH Ha OCHOBE IPEIOCTaBICHHOTO 00pasia. B
KayecTBe 00pa3lla MOXET BBICTYNAaTh 3alMCAaHHBIH OTPHIBOK HCKOMOIO MY3BIKAIBbHOTO
npousBeaeHnsa. OQHaKo yalle BCero BOZHUKAeT HeOOXOIMMOCTh B HaXOXKICHUH MY3bIKaJIbHOIO
IIPOU3BEIECHNUS TOJIBKO Ha OCHOBE 3alIOMHEHHOT'O OTPBIBKA. B 3TOM cilydae 1osib30BaTeb MOKET
HameTh, HaurpaTh, HACBUCTETb MEJOAMIO WM MOMPOOOBaTH MPEACTaBUTh €€ IO MaMATH B
CHUMBOJIbBHOM BHJI€, C TOMOIIBIO KJIACCHUECKOW HOTAllMM WIU JPYTMX BHUJOB KOJMPOBAHMS,
HarpumMmep, B koze [lapconca.

HaneBanue — Hanbosiee ecTecTBeHHas s YesloBeKa (pOpMa BOCIIPOU3BEICHHS MY3BIKH.
Opnako Takas (opma NpeACTaBIsSeT ONpeAeNeHHblE TPYAHOCTH A o0pabOTKH, T.K. MpHU
BOCIIPOU3BEIEHUH MY3BIKH TOJIOCOM H IO MAaMSATH BO3MOXKHBI HETOUHOCTH [2]:

e HeBepHas TOHATBHOCTb;

e HeBepHbIe HHTEPBAIBI B MEIIOTUH;

e HeBepHbIil pUTM WM JJIUTEIBHOCTD HOT.
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Kpome Toro, Ha KauecTBO pacro3HaBaHHs MEIOJUH BIMSET KauyecTBO 3aIlMCH, KOTOpas
MOJKET OBITh CHJIBHO 3aIIyMJICHA WJIM UCKa)KEHa.

[Ipeamerom maHHOM pabOTHI SABISETCS MCCIEIOBAHUE CIIOCO0a OOHAPYKEHHS MENOTUH B
3BYKOBOM OTpPBIBKE C 3alHChI0 TOJI0Ca 4YeJOBeKa (Jlanee — JAMKTOpP), HAMEBAIOUIET0 MENOHUIO.
[onudonnveckre My3bIKaIbHbIE OTPHIBKH HE aHAIU3HPYIOTCS.

IIpennaraemsbiii moaxoa. CyliecTBYeT HECKOJIBKO IOAXOAOB K PEUICHUIO 3aJauyd
MY3BIKQJIBbHOTO WH(GOPMAIMOHHOTO IMOMCKAa C 3ampocoM Mo HameBy [2]. B nmanHoii pabote
MpeiIaraeTcs cleJ0BaTh aHAJIOTHH C ITPOLIECCOM BOCIPUATHS MEJIOIUH Y YeIOBeKa.

YenoBek BOCIIPHHUMAET MEJIOIUIO KaK MH(OpMAIHo 00 OTHOCUTENFHON BBICOTE TOHA U
MPOJOJKUTENIFHOCTA ~ 3BYy4aHHUsl HOT, KOTOpPBIE€  BBICTPAUBAIOTCS B MEJIOAHYECKYIO
nocneaoBareabHocTh [3]. B Kimaccuyeckoil HOTAlMU BBHICOTE TOHA MPUCBAUBACTCS aOCOITIOTHOE
3HaueHue, Hanpumep, 440 [’ cOOTBETCTBYET HOTE Jisl IEPBOM OKTaBbl. OJJHAKO MPUMEHUTEIHHO
K paccMaTpUBaeMoOH 3ajaue, TJe MeJIOIUs HareBaeTCsi TOJI0COM, B HCIIOJIb30BAaHUH WH(OpMAIHN
00 abCOMIOTHOM BBICOTE TOHA HET HEOOXOAUMOCTH. JIUKTOp MOKET HayaTh HaleBaTh C HEBEPHOM
HOTBI M B HEBEPHOM TOHAIBHOCTH, M, TEM HE MEHEee, MEJIOAMYECKUI PUCYHOK OCTaeTCs
y3HaBaeMbIM. Takoe SIBI€HHE Ha3bIBaeTCsl TpaHCHoHUWpoBaHueM. I[Ipu wucnonb3oBaHuU B
anropuTMe nHpopManuy 00 U3MEHEHUH BBICOTHI TOHA OTHOCHUTENIBHO TIEPBOM HITH TIPEIbIAYIIEH
HOTBI POOJIeMa TPAHCIIOHUPOBAHMSI B HEBEPHYIO TOHAIBHOCTh PEIIaeTCs aBTOMATHYECKU.

[TomoOGHBIM k€ 00pa3oM apryMEeHTHpPOBAH OTKa3 OT WCIOJB30BaHUS B AITOPUTME
aOCONIOTHBIX 3HAYEHWH JATUTENIBHOCTH HOT (YeTBEpTEeil, BOCBMBIX M T.MI.) B TOJb3Y
OTHOCHTEJIbHBIX.

OcHoBHbIE 3Tanbl ajJropurMma. [lepBeiM marom Jjisi pacro3HaBaHUs MENOJIUU SIBISETCS
CeTMEHTAIUsl 3alMCaHHOTO 3BYKOBOTO OTpPHIBKA. YYHUTHIBas OTHOCHTEIBHBIN XapakTep
JUINTENIbHOCTH HOT, OBUIO pElIeHO He pa30uBaTh MEJIOAMIO Ha YYacTKM OJMHAKOBOM
JUTUTENTEHOCTH, a BOCIIOJIB30BAThCS MPUHIUIIOM TUHAMUYECKOTO pa30MeHMs Ha CIIOTH, JIeKAIIne
B OCHOBE CHUCTEM pACIlO3HABaHHUSA PEYM U HCHOJB3YIOIIME CKPbIThIE MapKOBCKHE MOJAEIH
(CMM) [4]. T'paHunbl MeXIy CErMEHTaMHU OIPEACISIIOTCS H3MEHEHHEM WHTEHCUBHOCTH,
BBICOTHI U CIIEKTPA, IPU 3TOM HEOOXOJMMBIM YCIOBUEM SIBJISIETCS HalleBaHHE MEJIOUH CIIOTaMH
«Ha-Ha-HaY, «Ia-Ja-Ja» ! T.II.

[Tocne pa3bueHuss Ha CErMEHThl HEOOXOAMMO OMNPENEIUTh BBICOTY TOHA JJIsl KaXKJOTO
cerMenTa. [[is aToro npuMeHsieTcsi ctanaapTHoe npeodpazoBanue Oypwe [4].

Jlanee HE0OXOAMMO OMNpENENUTh M3MEHEHHUS IO BBICOTE M JUIMTEIIBHOCTH 3BYYaHUS
coceqHux HOT. OTHOCUTENbHOE U3MEeHEeHHEe BbIcOThl ToHa (OMIB) onpenensercs no cienyromen

bopmyre:
log(fi) — log(fix-1)
WB =
0 TKII

rne f — wacrora 3Byka, K - mopsakoBeiii HOmep 3Byka B Menoauu, TKII - TeoputHueckuit

12
K03DDHIHEHT pacipeneneHns nonyToHoB, log '3/2. OTHOCHTeIbHOE M3MEHEHNE JUTNTEIBHOCTH
(OU M) HOTHI OIIpeensieTcs mo hopmyre:

L
onjg=——
lr-1
rae t — mpoIoKUTEIBHOCTD 3ByUaHust K-if HOTHI.
TakuM 00pazoM, CErMEHT METOJIUU MPEICTaBISAETCS XaPaKTEPUCTUUECKUM BEKTOPOM
[ABBIcOTA, ABpeMsi|, OMHUCHIBAIONIUN W3MEHEHHE BBICOTHI M JUIUTEILHOCTH TIO CPAaBHEHHIO C
NpeapIAyuM cerMeHToM. [locimenoBarebHOCTh Nap U3MEHEHUN ITUX XaPAKTEPUCTUK ISl BCEX

CCIMCHTOB MPCACTABIACT MCIOIHIO. KoneunplM 3Tamom MY3BbIKaJIbHOT'O I/IH(bOpMaHI/IOHHOFO
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IIOUCKaA SBJISICTCA CpaBHeHI/IC I[BYMepHBIX XapaKTepI/ICTI/I'-IeCKI/IX MAaCCHBOB HAIICTOI'O I[I/IKTOpOM
OTPBIBKA C MMEIONIMMHKCSA B 0a3e JaHHBIX MAacCHBaMH M HAXOXKJICHHE HaubOoyiee OJIM3KOro Io
3HAYEHUAM JJIEMEHTa B Oase.

3akmoueHue. B nanHoii pabore UCCIEAYIOTCS OCHOBHBIE MPOOIeMbl HH()OPMAI[HOHHOTO
MY3bIKaJBHOT'O MMOKCKA C 3alPOCOM I10 HAIEBY, a TAK)Ke MPEAIaracTcs METOJ, YCTONYMBBIN K
OJHOW W3 HUX W CIJIOKUBAIOIIMK BMSHAE APYrHX. HEOCBEIIEHHBIM OCTalCS BOIPOC
IO JaBJICHUSA H_IYMOB Ha 3amnucCu, T.K. 4JId OTOroO CYH_ICCTByeT MHO>XKECTBO TI'OTOBBIX peHJeHI/Iﬁ.
Kpome Toro, moka He pelieH BOINPOC MOMCKAa HanbOJIee MOXO0MKEr0 MY3BIKaJbHOI'O OTPHIBKA B
68,36 JaHHBbIX, KOTOpBIfI ABJACTCA OCHOBHBIM HpeI[MeTOM I/ICCHCI[OBaHI/Iﬁ aBTopa Ha I[aHHbeI
MOMEHT.
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It is proposed a conceptual prototype of a graphical user interface (CGI) to user
databases. The system is aimed primarily at non-professional users in the IT field and allows
them to obtain information from heterogeneous data sources, including object-oriented and
XML-oriented representations. The system is newly developed by the expansion of the original
module Active Extensional (AcE), which will be used as an intermediator between the data and
the user.

BBeneHne. B HaCTOAIICC BpEMA HaGJIIO,Z[aCTCH 0COOEHHO 6LICTpBII71 POCT MacCChI
uuppoBbix MaHHBIX, a 0 gaHHBIM INTEL okono 90% umeromuxcs JaHHBIX MOSBUIOCH 3a
IIOCIICIHUEC 2r oaa. KpI/ITI/I‘{eCKI/IMI/I (baKTOpaMI/I npu pa60Te C JAHHBIMHU SABJAKOTCA HUX OG’LCM,
CKOpOCTh Tepenadn/mpeoOpa3oBanmsi, pasHOOOpa3We W IEHHOCTh. B 3THX yclnoBuWsIX s
oOecrieyeHnsT TEXHOJOTHYecKH H(PQPEKTUBHONH LENOYKH XpaHEHHUA-00pabOTKHU-IOCTyHa K
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