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MIDI Pitch
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D Standard five-octave keyboard range

» MIDI Pitch (p)

» 2XT0 MPWTOKOAAO MIDI, n KABs vOTA TOU GUYKEPACHEVOU CUCTAHATOC (OKEPTEITE TA MANKTPA TOU
TMAvoUu) avtloTtolxei og évav aképato p (pitch) amd 0 €wg 127

» To onpeio avagopdg ival to pecaio Nto (katw amo to Aa = 440Hz) to omoio €xel p = 60
» AveBaivovtag npitovia mpooBETelg TN Hovada
» Mx. To Nto# éxel p=61
» KateBaivovtag nuitovia agaipeic t povada
» M.x. to Sib éxet p=59
» Emopévwg 1o 440Hz éxel p=69
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2XEoON ouxvotntacg pe pitch

» H oxéon mou divel tn ouxvotnta o€ Hz ywa kabe pitch p sivat:
p—69

» F(p) = 440 *2 12 > p =69+ 12 % long(p)
» H cuxvotnta F €xel ekBeTIkN oxeon e To pitch p, evw To p EXEL
AoyaplOuikn oxeon pe to F

» € uq;n?\orspa TOVIKA UL|JF], n cuxvomta TOU Kabe pltch ATMEXEL
TEPLOCOTEPO ATIO TN CUXVOTNTA TOU EMOHUEVOU NULTOVIOU

» Mapadeypa:
» G#4 avtiotoixei oe f(68) = 415.30 Hz
» A4 avtiotolxel o€ f(69) = 440 Hz
» A#4 avtiotoixei oc f(70) = 466.16
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AAyopiBpot
Pitch
tracking

X. AAe€avopdakn

0] nsplcoorspm aAyopBpot uttoAoytopou 'l.'OVlKOU Uyoug
Bacilovtal 6tov uoAoYLoHO TNG AUTOCUGXETNONG:

Acknon: YmoAoyiote to Toviko Uyog yia To flute.wav pe
TOUG akOAouBoug TpOTouC:

1. Méow STFT: 1o freq bin oto omoio peylotomoleital n
EVEPYELQ

2. Mg onset detection kat autocorrelation
3. Me tov aAyopiBuo YIN (librosa.yin)

» A. de Cheveigné, H. Kawahara, YIN, a
fundamental frequency estimator for speech
and music. The Journal of the Acoustical
Society of America. 111, 1917-1930 (2002).
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STFT bin(s) ywa 6edopevo pitch

» Mmopoupe va EEpoupe o€ Tolo pitch avtiotoixei to kabe frequency bin Tou
STFT?

> P(p) = (k:F(p — 0.5) < kX < F(p + 0.5)}
» Mapdadeypa:

> P(69) = {k:427.47 < k% < 452.89) ka1 P(57) = (k:213.74 < kL < 226.44)

» [Mouwa cival ta k yia fs=44100Hz kat N = 4096?

» oo ouxvoTtiko gupog {wvng (frequency bandwidth) avtiotoixel o KABe NUITOVLIO?

» https://www.audiolabs-erlangen.de/resources/MIR/FMP/C3/C3S1 SpeclogFreq-
Chromagram.html
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Eupoc {wvnc ToVIKoU UWouc

Note . Fr(®) f"gf;? f’gfgg” BW(p)
Cc4 60 261.63 254.18 269.29 15.11
Cu4 61 277.18 269.29 285.30 16.01
D4 62 293.66 285.30 302.27 16.97
Du4 63 31113 302.27 320.24 17.97
E4 64 329.63 320.24 339.29 19.04
F4 65 349.23 339.29 359.46 20.18
Fu4 66 369.99 359.46 380.84 21.37
G4 67 392.00 380.84 403.48 22.65
Gu4 68 415.30 403.48 427.47 23.99
Ad 69 440.00 427 .47 452.89 25.42
Au4 70 466.16 452.89 479.82 26.93
B4 71 493.88 479.82 508.36 28.53
c5 72 523.25 508.36 538.58 30.23

BW(ZJ) = Fpitch(P + 05) — Fpitch&’ — 0'5)
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Log frequency spectrogram Kal
Xpwparoypagnua

» Oplopog: Log Frequency Spectrogram: H evépyela avtiotolxei o€ 0£00PEVO
pitch

> yLF(n; p) — Zkep(p)lx(k; n)lz

» Oplopog: Xpwpatoypagnpa to abpolopa tou log frequency spectrogram yia
1o pitch class

» Pitch Class: 0voym 6Awv Twv @B0YYwv oL £xouv To (8lo dvoua, avetapTnTa
aTd To o€ Tola oKTAPa epgaviovtal

»c=p%Il2 ={0, 1,2, ...11} dnAadn n vota, xwpig tnv mMAnpo@opia oktaBag
» C(n; C) = Z{p:p%lZ:c} yLF(n; p)
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STFT Pitch Information
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Fig. 3.3 Various representations for a recording of the chr
scale played on a real piano. The scale ranges from A0
& to C8 (p =108).

) i:% ;0 » (a) Piano keys representing the chromatic scale.
% 0 » (b) Magnitude spectrogram.
“ » (c) Pitch-based log-frequency spectrogram.
:O » (d) Chromagram.
2 > For visualization purposes the values are encoded by shades of

10 a logarithmic scale. The C3 (p = 48) played at time t = 30 sec is

© highlighted by rectangular frames.

Frequency (pitch)

ot » [lpooé€te TV Mapoucia appovIKwY o€ KAbe xpwpa (1)
‘°*‘.'.”MW"’ &
:" S . » https://en.wikipedia.org/wiki/Harmonic series (music)
% l l'l:llr l|I III:FIIIIIIIII' IIl l Ihl III IHZ ;o > zxnua amo
@ ? l l[i! 'l.;F'I.',' i ||'I ||'I o N » Miiller, M. (2015). Fundamentals of Music
b ,W i! L ,I " I CHNALARNET Processing. Springer International Publishing.
& s Wbt lu'. AU ARREE https: //doi.org/10.1007/978-3-319-21945-5, page
Time (seconds)
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Xpwpatoypagpnua

XpnoWOTTOLEITAl OF TIEPUTTWOELG
TTOU EVOLAPEPEL TO APHOVIKO Kl
OX1 TO HEAWOIKO TIEPIEXOUEVO,
m.X.

» Chord recognition

» Key detection (tonic- mode), e.g.

C-minor
» Audio synchronization
Xpnowotoleitat cuvnBwg oe
TTOAUQWVIKA oripata yid Tov

TTPOCOLOPICHO TNG appovidag (Tng
akoAouBiag cuyxopolwy)

» Chord Recognition

gjovocpwvma onpata
AEPEL N peAwOia yia tTnv
onom elval amapaitntn n
mAnpowopia tn¢ oktabag:

» Pitch tracking
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Aoknon Xpwpatoypagpnua

» [a to onpa @Adoutou tng mMponyoUpevnNS doknong

» Na amelkovioBei To xpwpatoypa@npa Pe tn ocuvaptnon
librosa.feature.chroma_stft()

» Kavte to 010 yla moAugpwviKa apxeia, m.x. chrods.way, Bill_Evans.wav
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