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This work is devoted to a comparison of a usage of a chroma and a
spectrogram for a chord recognition. Image classification is one of fields of
neural networks usage. After a model is learned by annotated images it can be
used to recognize a class of another one. This approach is appliable also for
sounds. And the problem is how to represent a sound as an image. There are
different ways. The choice depends on the domain. In the chord recognition a
tone frequency is the most important part. There are two representation of the
sound tones — spectrogram and chroma. The spectrogram shows the dependence
of the signal power spectral density on time. A chromogram is a spectrogram,
but the signal is divided into 12 logarithmically distributed parts that
corresponds to 12 notes.

Knacudikanis 300paxeHp 3a AOMOMOTOI0 HEHMPOHHOI MEpEXi € OJTHUM 3
HalOUIbII MOUIMPEHUX 3aBAaHb y ramay3l oOpoOKH 300pak€Hb Ta MAUIMHHOIO
HaBYaHHA. /[ po3B'A3aHHSA LBOrO 3aBJIaHHS, BUKOPUCTOBYIOTh HEHPOHHI
MEpeXi, fAKI HaBYAIOThCS PO3MI3HABATH TI€BHI O3HaKW Ta IAOJIOHH Ha
300pakeHHsx. Lle¥ camuii miaxia Moxe OyTH BUKOPUCTAHHWM JUIS ayJlio JaHUX,
TaK SK ayJl0 CHTHaJl MOXKe OyTH NepeTBOpeHui y 300paxeHHs. /s 1mporo
ICHYIOTb Pi3HI crnocobu: waveform, crmekTporpama i XpoMorpama, Ta 1HIII.
Bubip 3anexuTh BiJ KOHKPETHOTO 3aBAaHHS.

B pamkax 1i€i poGotu Oysia mocTaBiieHa 3ajada pO3Mi3HaBaHHS aKOPiB.
ToMmy s 1IbOTO BaXJIMBO 3HATH YacTOTy TOHIB B ayjio3amuci. s 1poro
MIIXOMSITh CIekTporpamMa 1 xpomarpama. Crektporpama — 1i¢  TIpadik
3aJIeKHOCTI 4acToTh Bia dacy. Ilo oci Y Bkaszana wactora, mo oci X dac.
Xpomarpama — I11e TaKOK CIEKTpoTrpama, ajie¢ CUTHAJ MOAIJICHUH JToTapudMidHO
Ha 12 yacTuH, 1o BiAmoBigae 12 HoTaMm eBpomneicbkoi My3uKku. TOOTO TEXHIYHO
Xpomarpama Ma€ MeHIe JeTajell. Y Mekax I[bOoro 3aBJaHHs OyJo MOpIBHSIHO,
AK€ 3 TPEJCTABICHD ay/1i0 € O1IbII e()eKTUBHUM JJI PO3Mi3HABAHHS aKOP/IiB.

B nepury yepry Oysno npoBefeHo 301p AaHUX JIJIsl HAYYHOTO JOCIHIKEHHS.
A came OyJ10 3amMcaHo ayJI0BUKOHAHHS aKOPJiB Ha ritapi. 3aruc BUKOHYBaBCS
3a JOMOMOTOI 3BHYAWHOTO AMKTO(QOHY Ha MOOITRHOMY Tenedoni. byro
3alMCaHO aKOpJY PI3HUX BCl TOHIB (3a BUKJIIOUCHHSM J1€3HUX) 1 PI3HUX BHUJIIB
(MiHOpP, Maxkop, cenrtakopau Ta iHmil). [licns naHi Oyiau onpainboBaHi, 100 Ha
KO’)KHOMY OKpPEMOMY MHPHUMIPHUKY ayjio 3By4aB JIMIIE OJIMH OKPEMO 31rpaHuid
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aKopJ, Ta OYMIIEHI BiJl CMITTEBUX HAHMX, SKUX BAXXKKO YHUKHYTH TiJ dYac
3aIncy.

[Ticnst Toro, oTpuMani JaHi Oyj0 JOMOBHEHO. A came, JJIsl CKOPOYEHHS
yacy 3ammcy, OyJ0 CTBOPEHO TMPOMYIIEHI Ji€3HI TOHU AaKOPJIB IUIIXOM
IPOrpaMHOTO MiABUIIEHHS TOHY OPHUTIHAJbHUX 3amuCiB. TakuM YUHOM JJIst
HaBYaHHS HEHPOHHOI MEpPEeXi JoJanucs Kiacu ToHiB akopiB: C# (mo mie3), D#
(pe mie3), F# (da nie3), G# (conb nie3) Ta A# (s aie3). [ Bxke micis boro ayaio
OyJI0 IepeTBOPEHO Ha 300pa)keHHs: CeKTporpamu 1 xpomorpamu. Ha pucyHky
1 HaBeZEHO MPUKIIAJT CIIEKTPOrpaMH (3111Ba) 1 XpOMOIrpaMH (CrpaBa) IJsi aKOpAY
JIST MKOD.

e =

Pucynok 1 — Xpomarpama (3711Ba) fa_c}[é;(TporpaMa (CnpaBa)
aKOP/I JIsl MaYKOP

Kon nns naBuanns moneni OyB Hammcanwii Ha python 3a momomororo
dbpeitmBopky tensorflow. Jlyis HaBuanHs Oyia cTBopeHa 0a3oBa keras mMojeb.
Koxnwuit 3 TUIB akopaiB MaB 1o 9 300paxkeHb, 3 AKUX 7 O0yJI0 BUKOPUCTAHO JJIs
HaBuaHHA 1 2 — mna Bamimamii. HaBuanusa ckiamaetbess 3 10 emox. Kokae
300paXCHHS TIEPEeMacIITadOBYEThCS 1 TIEPEBOAUTHCS B  YOPHOOUIEC ISt
MIOJICTIICHHS TIPOIIeCy HaBYaHHS.

JI1s TOpiBHSHHS MOJWBUMOCH TOYHICTH 1 BTpAaTH HABYAHHS Ta Bajijarlii
npotsroMm 10 enox HaByaHHs. Ha pucyHky 2 300paceHi pe3yJbTaTH.
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Pucynok 2 — I[Toka3Huku accuracy ta loss HaBuaHHS 1 Basligarii MOJAEN ISt
Xpomarpami (3J1iBa) 1 CHEeKTporpamu (crpana)

Sk Mu MOXeMO MOOAYUTH pe3yJbTaTH HABYaHHSA IO 300pa)KEHHSAM
XpoMmarpam Jy’e TOYHI — SIKICTh 3pOCTa€ CTaOLIbHO KOXXKHOI €MoXdu 1 Ha
OCTaHHIX TOYHICTh Maixke Omu3uthes 10 100%. B Toit camuit yac, rpadik s
CHEKTpOTpaMU Jy’K€ HeCTaOlIbHUM, 1 TOYHICTh HE mepeBaxkae 2%. 3 1bOrO
MOKEMO 3pOOWUTH BHUCHOBOK, IO XpoMarpama 3HAYHO Kpaile MiJaXOAWTh IS
BUPIIICHHS TTOCTaBJIEHO1 3a/1a4l pO3IMi3HABAHHS aKOPIIB.
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