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PE®EPAT

Jlutimomuas pabota conepxurt 51 c., 13 puc., 2 Tabu., 15 ucroun., 1 npui.

PACIIO3BHABAHUE HOT, MIDI ®OPMAT, HU®POBAS OBPABOTKA
CUTHAJIOB, AJITOPUTM PACIIO3HABAHUS, CPABHUTEJIbHBIMI
AHAJIN3

Lenb paboTsl — pazpaboTKa U peanu3alys aJropuTMa pacro3HaBaHus HOT U3
ayauosanuceil ¢ coxpanenueM pesyibratoB B MIDI ¢opmare. IIpoBenenue
CPaBHUTEIIBHOTO aHalIW3a pe3yiabTaToB anroputma. OOBEKThl HCCIEAOBaHUSA —
G poBbie ayAnodansbl, METOIbI UX 00PaOOTKH.

[IpoBeneH aHanM3 3JEMEHTOB MY3bIKalIbHOW Teopuu, cTpykTypbl MIDI
¢dopmata. PaccMOTpeHbI CyIIECTBYIONIME METOJIbI paclio3HaBaHUs HOT: HudpoBast
00paboTKa CUTHAJIOB, MAIIMHHOE 00y4YeHue. Pa3paboTaH aaropuTm pacrno3HaBaHUs
HOT u reneparuu MIDI ¢aiina.

[IpoBeneHsl TECTHI aNTOpUTMa C Pa3HBIMH HCXOJHBIMH MEJIOAUSMH,
BBITIOJIHEH aHaJN3 TOJYyYEHHBIX pe3yibTatoB. (CpaBHEHHE MPOBOIUIOCH C
ATAJIOHHBIMU (haliIaMu MENONN, CO3aHHBIX BPYUHYIO, IO KPUTEPHUSIM TOYHOCTHU
pacro3HaBaHUs HOT, BPEMEHHOM OIIMOKH, JIO)KHOTO OMPEJENICHUsT HOT, MPOITyCKa
HOT. Pe3ynbrarel onucaHsl, cieaHbl BEIBOIBI.

ANTOpUTM TIOKa3bIBAET BBHICOKYIO TOYHOCTh pacro3HaBaHUs Mpu o0OpaboTKe
MIPOCTBIX MEJIOANM, YAOBICTBOPUTEIbHBIE PE3yNbTaThl MOJTYYCHBI MPH 00paboTKe
MEJIOHH, B KOTOPHIX IPUCYTCTBYIOT IITYMBI M TOTH(POHUSI.

Pa3paboTanHblii anropuT™M MOXET OBITh MCIOJIH30BaH Ha UTPOBOM CEpBEpE
st noarorosku MIDI menonuii.

[lo pabore omyOnukoBaHAa CTaTbsi B COOPHHUKE HAy4YHBIX TPYIOB
“HHTenneKTyaabHble, CCHCOPHBIE M MeXaTpOHHBIE cucTembl — 2025”.



PODEPAT

JlpiruiomMHas mpana 3msmgae 51 c., 13 main., 2 tabm., 15 cr., 1 npeim.

PACITABHABAHHE HOT, MIDI ®APMAT, JIIYBABAS ATIPAITOYKA
CITHAJIAY, AJITAPBITM PACIIASHAHHS, TTAPAYHAJIbHBI AHAJII3

MbTa mpartibl — pacmpanoyka 1 paaizaibls aarapbiTMy pacla3HaHHsS HOT 3
aynei€3amicay 3 3axaBaHHeM BbHIKAY y MIDI  dapmane. [IpaBsnzenne
CPaBHUTEJIBHOTO aHaTi3y BBIHIKAY anrapeITMy. AOG'eKThI JaciiejaBaHHs — JIIYOaBbIs
aynpI€aiinpl, METaabl 1X anpanoyki.

[IpaBea3eHsl aHami3 aeMeHTay My3bIuHail T0pbIl, cTpykTypsl MIDI dap-
Mata. PasriemkaHbl ICHYIOUBISI METaJbl paclasHaHHS HOT: JiiubaBas abpaboTka
cirHajay, MallblHHae HaBy4YaHHE. PacmpariaBaHbl ajrapbITM pacrha3HaHHS HOT 1
renepaubii MIDI ¢aiina.

[IpaBea3eHBI TACTHI aNTapbITMy 3 PO3HBIMI 3BIXOAHBIMI MEJIOABISIMI, BBITOJ-
HEH aHali3 aTpbIMaHbIX BbIHIKAY. I[lapayHanHe npaBoas3iacss 3 ATAJIOHHBIMI
daiiniami MeNoAbIi, CTBOPAHBIX YPYUHYIO, Ila KPBITIPAX JAKJIaIHACII paclia3HaHHS
HOT, 4acoBail MaMbUIKI, (pajbllIblBara BbI3HAYIHHS HOT, MPOMYCKY HOT. BBIHIKI
arricafbl, 3pO0JICHBI BHICHOBBI.

ANrapsIT™ Maka3Bae BRICOKYIO TAKJIaTHACIh pacTia3HaBaHHS MPHI alparioyIibl
MIPOCTBIX MEJIOJIbIH, 3/1aBabHAI0UBIA BEIHIKI aTPbIMaHbI TIPHI alparioyIibl MEIObIH,
y SIKIX IPBICYTHIYAIOLb ITYyMBbI 1 NTasidaHis.

PacmpaiaBassl anrapeITM MO>Ka OBIIb BEIKAPBHICTAHBI HA TYJIBHIBBIM COPBIPHI
115t naapeixToyki MIDI menonapii.

[la mpaupsl anyOsikaBaHbl apTHIKYJ Yy 300pHIKY HABYKOBBIX —IIpail
"[HTAONeKTyaNbHbIS, COHCAPHBIS 1 MEXaTPOHHBIX CicTIMBI — 2025",



ABSTRACT

The thesis contains 51 pages, 13 figures, 2 tables, 15 sources, 1 appendix.

NOTE RECOGNITION, MIDI FORMAT, DIGITAL SIGNAL
PROCESSING, RECOGNITION ALGORITHM, COMPARATIVE ANALYSIS

The aim of the work is to develop and implement an algorithm for recognizing
notes from audio recordings with saving the results in MIDI format. Conducting a
comparative analysis of the algorithm results. The objects of research are digital
audio files and their processing methods.

The analysis of the elements of musical theory and the structure of the MIDI
format is carried out. The existing methods of note recognition are considered:
digital signal processing, machine learning. An algorithm for recognizing notes and
generating a MIDI file has been developed.

The algorithm was tested with different source melodies, and the results were
analyzed. The comparison was carried out with reference files of melodies created
manually, according to the criteria of note recognition accuracy, time error, false
note detection, and missing notes. The results are described and conclusions are
drawn.

The algorithm shows high recognition accuracy when processing simple
melodies, and satisfactory results are obtained when processing melodies with noise
and polyphony.

The developed algorithm can be used on the game server to prepare MIDI
melodies.

An article based on the work was published in a collection of scientific papers
“Intelligent, sensory and mechatronic systems — 2025".



