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HecKkornbKo CBETMNbIX naeun

« HaBecTn nopsaaok

* He genatb 910 Bpy4Hyto ansg 1000+
ayauosanucen

« OnpegenexHve xaHpa — B YACTOM BUae 3aada
Knaccundukauunm

* OcTaeTtcs npnaymMmartb MNMpmn3Hakn

 [1o 3anpocam B ryrmne npo Knaccudukauuo
MY3bIK/ Y3HaeM, 4YTo 0briacTtb UMEET Ha3BaHUe
Music Information Retrieval

* Haxogmm MHOro MHTEPECHbIX CTaTen :)
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Data Sets

GTZAN Genre Collection

This dataset was used for the well known paper in genre classification Dov:n;lo'éd Now
" Musical genre classification of audio signals " by G. Tzanetakis and P.
Cook in IEEE Transactions on Audio and Speech Processing 2002.

r—e—

Unfortunately the database was collected gradually and very early on
in my research so I have no titles (and obviously no copyright
permission etc). The files were collected in 2000-2001 from a variety of
sources including personal CDs, radio, microphone recordings, in order
to represent a variety of recording conditions. Nevetheless I have
been providing it to researchers upon request mainly for comparison
purposes etc. Please contact George Tzanetakis (gtzan@cs.uvic.ca) if
you intend to publish experimental results using this dataset.

The dataset consists of 1000 audio tracks each 30 seconds long. It
contains 10 genres, each represented by 100 tracks. The tracks are all
22050Hz Mono 16-bit audio files in .wav format.

iDownload the GTZAN genre collection. (Approximately 1.2GB)

Music Speech

A similar dataset which was collected for the purposes of
music/speech discrimination. The dataset consists of 120 tracks, each
30 seconds long. Each class (music/speech) has 60 examples. The
tracks are all 22050H7 Mona 16-hit andio files in .wav format.

http://marsyas.info/download/data sets/




YTo B gartacerte

» [lecaTb XaHpoB

* [1o 100 wav-gpannos ¢ nepsbiMu 30
CeKyHO4amMu ayauosanucu gng Kaxagoro
XXaHpa

« OOMH KaHan



Kak NOCMOTpPETbL Ha OaTaceT

[yrnum, Kak nogn Bu3yann3npyroT 3BYK U cpasy y3HaeMm npo
cnekTporpamMmmel. BoT, 4To nuLweT npo 310 Buku:

CnexTporpamMmma

Matepuan us Bukunegum — cBo6o4HON 3HLMKNONEAnK [NpaBuTb | NPaBUTL UCXOAHDII TEKCT]

CnekTporpamma (CoHorpamma) — usobpakeHune, nokasbiBalolee 3aBUCUMOCTb CNEKTPanbHOW
MNOTHOCTW MOLHOCTU CUrHana ot BpemeHu. CnekTporpaMmmbl NPUMEHSIOTCA AN uaeHTUuKauum
peuun, aHanusa 3BYKOB JKUBOTHbIX, B pa3nuyHbIx oBnacTax My3blku, paguo- u rugponokawumu,
obpaboTke peun, cencmonoruv u B apyrux obnacrax.

CnekTporpamma My>xckoro ©-

HpeZ[CTaBHeHI/Ie [ npaBuTL | NpPaBUTb UCXOOHbBIN TEKCT ] oHbea

Hawnbonee pacnpocCTpaHeHHbIM NpeacTaBleHNEM CEeKTPOorpamMmbl ABNAETCA ABYMEPHAA Anarpamma:
Ha FOpVISOHTaﬂbHOVI ocu npeacTaBieHo BpeM4d, no BepTMKaﬂbHOVI OCU — Y4acToTa; TPpEeTbe UAMEPEHUE
C YKa3aHuem aMmninutyabl Ha Oﬂpe,ELEHEHHOﬁ 4acToTeE B KOHerTHbIﬁ MOMEHT BpeMeHU npencrtaBneHo
WHTEHCUBHOCTbBKO UK UBETOM KaxKOoown TOUKM M306pa)K6Hl/1ﬂ.




CnekTporpamMmmsbl A9 pa3HbIX XXaHPOB
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Kak noctpontb?

>>> 1import scipy

>>> from matplotlib.pyplot import specgram

>>> sample rate, X = scipy.io.wavfile.read(wave filename)
>>> print sample rate, X.shape

22050, (661794,)

>>> specgram(X, Fs=sample rate, xextent=(0,30))



Kakou »xaHp?

500000 1000000 1500000 2000000 2500000 3000000 3500000 4000000 4500000



Kakou »xaHp?

500000 1000000 1500000 2000000 2500000 3000000 3500000 4000000 4500000

Metan (Metallica — St.Anger)



Kak 6bl noCTpouTb 0gMH Habop
ymucen?

* B 0bpaboTke curHanoB 4acTo UCMOSb3YIOT
pasnoxeHue B psag dypbe

* HeCcKomnbKO OCHOBHbIX rAPMOHUK yXe
HenmnoXo ONuUCLIBAKT CUrHar

 [Toyemy Obl 1 30ecb He caenaTb Tak?



BcnommHaem BTOpPOU KypcC
(ecnu oH y>|<e nosaau )

400Hz sine wa ve ome sample song

FFT of 400Hz sine wave FFT of some sample song

3,000Hz sine wave Mixed sine wave
FFT of 3,000Hz sine wa ve FFT of mixed sine wave

===




Kak caenatb?

def create fft(fn):
sample rate, X = scipy.io.wavfile.read(fn)
fft features = abs(scipy.fft(X) [:1000])
base fn, ext = os.path.splitext (fn)
data fn = base fn + ".fft"
np.save (data fn, fft features)

def read fft(genre list, base dir=GENRE DIR) :

X = []

y = [l

for label, genre in enumerate (genre_ list):
genre dir = os.path.join(base dir, genre, "*.fft.npy")
file 1list = glob.glob(genre dir)
for fn in file list:

fft features = np.load(fn)

X.append (fft features[:1000])
y.append (label)

return np.array(X), np.array(y)



Pe3yneraTt 1

Confusion matrix of an FFT based classifier

classical .

& country
)
(&)
®
= pop
}- \
rock
metal

classical jazz country Pop rock metal
Predicted class




[loBblLLaEeM Ka4yecTBO

* KpyTt0? He o4veHb. HYntaem cratbm.

* Y3HaeMm, Hanpumep, npo Mel Frequency
Cepstral Coefficients (MFCC) —
npeobpasoBaHne Pypbe rorapmndma
cnekTpa

* |/|CI'IOJ'Ib3yeM B Ka4ecCTBe lNMpPmn3HaKoB



Kak o0OblYHO, €CTb rOTOBbIN NakeT

>>>from scikits.talkbox.features import mfcc
>>>sample rate, X = scipy.io.wavfile.read(fn)
>>>ceps, mspec, spec = mfcc (X)

>>> print (ceps.shape)

(4135, 13)

Hint: X = np.mean (ceps [int (num ceps*1/10) :int (num ceps*9/10)], axis=0)



IToroBbin Koa NOCTPOEHUA U4

def write ceps(ceps, fn):
base fn, ext = os.path.splitext (fn)
data _fn = base fn + ".ceps"
np.save (data_fn, ceps)
print ("Written %s" % data_fn)

def create ceps(fn):
sample rate, X = scipy.io.wavfile.read(fn)
ceps, mspec, spec = mfcc(X)
write ceps(ceps, fn)

def read ceps(genre list, base dir=GENRE_DIR) :
X, Y=10, [
for label, genre in enumerate (genre list):
for fn in glob.glob(os.path.join(
base dir, genre, "*.ceps.npy")):
ceps = np.load(fn)
num ceps = len(ceps)
X.append (np.mean (
ceps [int (num_ceps*1/10) :int (num_ceps*9/10)], axis=0))
y.append (label)

return np.array(X), np.array(y)



Pe3ynkrar 2

True class

Confusion matrix of a CEPS based classifier

classical

country

pop

rock

metal

classical jazz country POpP rock metal

Predicted class




Kak nyJile pacwiaputb TeMy:

BocnpounssecTn BCce onncaHHble OeEUCTBUA U MOCTPOUTL
KrnaccuukaTop My3blKM MO XXaHpam

PasobpaTb cTaTblo C OnNnUcaHMeM NpPuU3HaKoB, KOTOPbIX
He ObIfIo Ha ceMunHape, peann3oBaTb UX U CPABHUTDL
pesynbsraTbl HA KpOoCcc-Banuaauum

* Peanun3oBaTtb ckadymBaHue nnennucrta m3 vk,
KOHBepTauuo mp3 B wav 1 Knaccuukaumto no
XaHpam. [pn HeobxogmMmocTun, caenaTb CBOK
oOyyaroLLyto BbIOOPKY.

** CpenaTtb KnaccudpmnkaTtop XaHpoB Mo CrioBaM MNeceH
(roe oHu ecTb), cpaBHUTL KavyecTBo ¢ MFCC.



UTO eLle MOXHO npuaymaTb?

« MoxHO caenaTb nogdbop nNnennucTa n3 My3blKu
OJHOrO »XaHpa WUnn n3 pasHbiX

« Mo)HO caenatb NOUCK NOXOXUX MeNoann u
pekoMeHgaLmMn NeceH rno 3By4YaHuto, COBETYS Te
NecHU, KOTopble Grmxe B NPOCTPaHCTBE
NPU3HaKOB

 MoXXHO caoenaTb aBTOMaATU4YECKOE COCTaBrieHune
NNennuncTa ¢ NnaBHbIM NEPEXOOQOM OT OQHOro
XKaHpa K gpyromy (Hanpumep, 4ToObl
NOCTEMNEHHO UCMPaBUTb MITI0OXO0E HAaCTPOEHNUE )



boHyC-Tpek

» KoHBepTauus ns mp3 B wav U3 KOHCOJMW:
ffmpeg, sox
* BbikaunBaHue Mmy3bikn 13 vk Ha Python:

http://habrahabr.ru/post/157925/

* [lpnaTHaa n MHTepecHas |<H|/|>|<|<a no
MaLlunHKe Ha Python: S

Building Machine Learning
Systems with Python



EcTtb BOnpockl? NuwuTe )

e-mail: xead.wl@agmail.com
vk: http://vk.com/id6356042




