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olsh wTjz <7 § BES FAAe sHomE ¥ ele wsREe gAste AW
omE Y ST oW AAAE v BRE £ AAW, AFEHZE 5UG A4
RAYE ARk $YUBA BR7L Psich IS FAH) 99 Gaw AwEA Foo

. B2E

2.1. F2|of

F2le W3H(Fourier Transform)& AlZFo|u &3F 59 ojwgh 4 7|FolA 1%, 53t
T 5o A&E Fol FAHES W, ofF oY MY AU FARIFFY FU|ER &
fate] TAstE S dA=Th T A9 28+3F Joseph Fourier(1768-1830)7F %3
7 ol o

= = o]a}a]— w7 s dvka HEEE W, o] = YElllE S SR
o 2= 7t A sdete TR, =T ek TR, ZIEA T
3 gk ?‘JVFHHO] o 7kepch depug £3Eo)glEA] EnkR & = Qloh o] A S
o] Wigk 5o s e AAW A4 FueAdEY 23 s o ¢ A "k

F (k) eZ?Tka dk

[ARRD 1] F2]of sigh 2

Felo] W@ 542 9Ash 2ok

2.2. MFCC(Mel Frequency Cepstral Coefficient)

FElol WSS ARRIgHEoF IARRIZHE, 1E]lal BAFTE 2ol HIFHE o]& o
T Hla&doltt. kA, DCT(Descrete Cosine Transform), &, ZA 4w o
N Feke]l WMEste FEe g% a&4d WS AMSSt DCTE 2441
JPEG, MPEG 9] ARl/g7dAlSell = 2281t

o 714 MFCCE 1980d%-E] 2:0]7] AZ3+9ow, Paul Mermelsteino] #etslait), &
ore] Aol aFH = FRrFES TAHSE AR S oAy ) e H, B A w9
Ar RIS FFaL o] AL Bmol :AlelE S 3 HElR ZAF S WSS ZF mel(SA)
@elo] 50w v AAsE slelt

ﬂil

SO
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gk MFCC7F ¢
2o}, Alexander Lerch® 2012y A A

17ke] el AL FAAE 582 BER

Aolgtal &3] 4 A

FAn Introduction to Audio Content Analysi

s o wWEW MFCC/ A48 24 AelA wEel ks S/ gk Balubr} qlv,

Table 3.8 Properties of three popular MFCC implementations

Property DM HTK SAT
Num. filters 20 24 40
Mel scale linflog log lin/log
Fregq. range [100; 4000} [100; 4000 [200; 6400]
Normalization Equal height Equal height Equal area

0.015F

0.01p

H(f)

0.005

10°

WAt

[AFZ] 2] MFCC Aztup 229] 9

o] 9o STRT(SAFg el I FogA e Boz wo] oy fHEsde &
ANZT O FoFtdS oln g = U AoE MFCC7F B E&8&Folna Exd=
MFCCqHS tpF#it}. STET9F MFCColl thgk Hlue] oS A% Y& s Jas Iz

& 5 k.
(https://medium.com/analytics-vidhya/simplifying—audio-data—fft—-stft—mfcc—for-mach
ine-learning—and-deep-learning-443a2{962e0e)

Mel spectrogram

0
4096 e
2048 | ! Y
M * yi § ¥ A fn 1 —40
1024 SN j L'-
s12 SRS T o
R ﬁe k:se.sﬁ S fwiaiiis s
200
4]
=200
-400
i — e

0 15 3 45 6 75 9 10 12 14
Time

[APT 3] MFCC Al2] & Ajzfete] d
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23. El3d

2016 £4 ‘gyta &=’ o]FE dWldARE F dH Hd, 202249 =<l
O ZA8alx CPUS GPU 453 Tensorflow, PyTorch, sklearn 59 H#4dE§ 2LE4
2 AZE S Yt duklER FHuEHA Z7]7] & F7F ozl FEbA 2l
AT}

Held2 71785 (Machine Learning)®] -0 &epH, 53|y A= AAd3 AAA
Fo] 57

2}a @ ATh A7IA Z1AIEEAl tEl HFE H8HAF Tom Mitchello] A 2] gk vl
WA B9 A T, 283l Al P7E 92w, T7F Poll 98] S4E 1 Eof 9& 35
= AF A JA=r} g3 o)

g3 g8 A% jde £

2
[¢]

TS B AFAFAL f9 A0 QFNAFE ol Gek AFEY J1A ol

3 u}
A

Heda Hae gl

WEe dsta AFEAE as
Andrew Ng7b Courseradld F2= /4% 2¢ @adA e yas 228 5 sid.
= Waledel gaw o

£ 3], Cost Function, Gradient Descent, Back Propagation = ¢
g RN ESE £3H o &3t

o, ofegfo] 2.4, oA thE &2 HolHAl Z}zbo] ofw 79 ZQIAE <IFto] ofn
&3 9lo= 2 ‘Supervised Learning’ o &3t} T3 919 Andrew Ng oA Cost
Functions +38}7] 9&l AF8% Sigmoid Function tiAlel], 2.4, ¢ AF&# oA ReLUZ} AF
| A wpA A softmax 7t 2SS & 7 Aok softmax@re AF o] & F
A= WF A4 5SS YEUY, BE S Yg 3 1o "k gl MY =2 gF
¢ s Fste] A == AR g 295 fsiA wol A<l

Jonathan Richard Shewchuk® FZ 7Fo]Eo|A] 8131 nlo] w2, Sigmoid Functionol
Hla] ReLU7}F ¥ 22 FH S 7FAva gt ReLUv A8 4 oA AAESE7E

21 ‘vanishing gradient problem’S A& $do] Fol=+ Aol 2 13 ot

;Iogislic.pdf [Draw flat spots, “linear” region, & maximum curvature points (at s(.1) = 0.21
and s(A) = 0.79) of the sigmoid function. Ideally, we would stay away from the flat spots.]

[A}A] 4] Logistic Regression &2~ 713

‘vanishing gradient problem’ o] Whall Z& © Ay rEatd, 9o adgdA] & & d%o]
Sigmoid Functionol| 4] 229]&= Logistic Regression $<FollAE= xgke] d4A F7H(=F -
L5~+1.5)& Au y= #tol 0 5& 1ol 7M1 s5 71&717F 1 wiwke] w= 397 A

A},
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ol# A =W Gradient DescentE T3t Hu|E 529 3 dF-oA s(l-s) gke] 0 7}
HAA EEE7E =H]AAY AA HA#S A KA 2 93] A ahE=
ReLU 9 t& MAdd &5 FoIxl 2o &utA A&t AY, & 584 7[Hoe=
Heksh= Zlo] npgAsirtar gk

RelU activation function

Output
[=)

—4 A

T T T T T T T
—6 —4 -2 0 2 4 6
Input

[AFR] 5] ReLU &4 70

2.4. ‘UrbanSound8K* H|O|E{Mzt ElE{dE 0|8 SYLS9 EF

‘UrbanSound8K’ dlo|EjAlol &+ 8,7327019] wav £ SATAE Ztzto] o] o3
e dHolgHAS with, of 7o HFEH csvipdo A Z4Zbe] wavatd o] oW A7 Q1A

—g_ — = ]
BRI slojglom, sele] FRE ABA AL, Fad, Aid B F 107H7 9

=

29 ‘UrbanSound8k’E % 7519 Justin Salamon, Christoper Jacoby, Juan Pablo
Bello7} %= Zo|® | https://urbansounddataset.weebly.com/ o4 20223 10¥ A +
52 Al¥sta Yok

o] HlolEAlS ©] &3l

of s/ meE st

A% &2} Rosario Moscato”} github
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ould not

could ot

Id not

ld not

(AR 6] Bl

oY,

T4 &, Jupyter lab USYF9 252 F& A

rlot

Unfitled Lipynb - Jupyterlab

(@ localhost

File Edit WView Run Kemel Tabs Settings Help

5] ynb X  +
B + XD O » m ¢ » Cod L #  Python 3 (ipykernel) O
: [1]: [import pandas as pd At d s F A
import os
import librosa

import numpy as np
from tqdm import tqdm

audio dataset path=
metadata=pd
metadata.head()

ound8K/metadata/UrbanSoundsK. csv

ad_cs

slice_file_name fsID  start end salience fold classiD class
0 100032 Oway 10 0.0 1 5 3 dog_bark
1 100263-2-0-117 52.500000 1 5 2 children_playing
2 100263-2-0-121wav 100263 605 64.500000 1 5 2 children_playing
3 100263-2-0-126.wav 100263 3.0 67.000000 1 5 2 children_playing
4 100263-2-0-137.wav 100283 635 72.500000 1 5 2 children_playing

dog_bark 1eca
children_playi 1ega
air_conditione 1e0a
street_music 1e6a
engine_idling p=lsl]
Jjackhammer 1868
drilling 1660
siren 929
car_horn 429

gun_shot 374
Name: clas ¢ inted

n

3

- 112 -

e

Ho



AREEER A X 193] S=H

Jupyter lab& A 33} Urbansound8K dlo]E A3} Rosario Moscato”} githubell &7 3k
FE=E A2 dAstH gt o] AAHoR st HE & 5 vl github 93
2 google colabs AFE3}Slon, Ele Q1o 2AAFE| MdXAsle] I tidd= A
AE 45t Z=E A dsHSiT).

Epoch 59/168

49/55 [======ss====c=c==========p.,.,] - ETA: 85 - loss: @.2328 - accuracy: 8.92
Epoch 99: wal_loss did not improve from 8.27267
55/55 [=============================-] - @s Sms/step - loss: 8.2337 - accuracy:

val loss: @.2989 - val accuracy: @.9187
Epoch 188/188

== ====%.,..] - ETA: &5 - loss: 8,2341 - accuracy: 8.91
val loss did not improve from 8.27267

55/55 == - Bs Sms/step - loss: B.2395 - accuracy:
val_loss: @.2862 - val_accuracy: @.9181

Training completed in time: B8:88:38.953321

test accuracy=model.evaluate(X test,y test,verbose=a)
print(test_accuracy[1])

2.2151454181671143

filename="./196876-2-0-8.wav"

audio, sample rate = libresa.load(filename, res type='kaiser_fast')
mfccs_features = librosa.feature.mfcc(y=audio, sr=sample_rate, n.mfcc=48)
mfccs scaled features = np.mean(mfccs features.T,axis=8)

mfccs: scaled features.shape

(48,)

mfccs_scaled_features=mfccs_scaled features.reshaps(1,-1)
print{mfccs_scaled features.shape)

predicted label = np.argmax(model.predict{mfccs scaled features), axis=-1)
print('Predicted Label:',predicted label)

prediction class = labelencoder.inverse transform{predicted label)
prediction class[@]

(1, 42)
1/1

“children_playing’

[A}21 8] Jupyter lab A} & A& FWA)
MFCC3}7} &% 31 850 Aoz =t
d [

431 3 Yol A o] ¥ 1
AMAT o SAdudoe] #=EH Ayt (3119

13 -
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