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(i)
import os

import librosa

import numpy as np

from sklearn.model selection import train test split

from sklearn.ensemble import RandomForestClassifier

from sklearn.metrics import classification report, confusion matrix

<gi8>
7. BELSITSVEBALL,

0S: 774 THILE DREIZEES,
librosa: BEFEMIEBSA4T3), HFEEHMBIZFES,
numpy: BIEETERS1731),

sklearn.model_selection: T—2%ZERETARRIZH 115,
sklearn.ensemble: 54 L7+ L AMETIIL(EEELEIZHEET B).

sklearn.metrics : D $BfER DL MIEZEEH HT 5,

(i)
# BHEHMEES (Centroid + MFCC + ZCR + Flux)
def extract features(file path):

y, Sr = librosa.load(file path, sr=None)

# AR bV FAA

centroid = librosa.feature.spectral centroid(y=y,

Sr=sr)



# MFCC

mfcc = librosa.feature.mfcc(y=y, sr=sr, n mfcc=13)

# ZCR (Zero Crossing Rate)

zcr = librosa.feature.zero crossing rate(y)

# ARG KMLISYIR GEY : EBEIIL—LZEDESTD2FE)
stft

np.abs (librosa.stft (y))
flux = np.sqgrt(np.sum(np.diff (stft, axis=1)**2, axis=0,

keepdims=True) )

# HHEZARY MLIZEEDD
feature vector = np.hstack((
np.mean (centroid), np.std(centroid),
np.mean (mfcc, axis=1), np.std(mfcc, axis=1),
np.mean(zcr), np.std(zcr),
np.mean (flux), np.std(flux)
))

return feature vector
<38
RTCTLIZADDHHELZEET 5.

1l
i%—@ﬁﬁﬁﬁ@ﬁ
def load dataset (base path):
X,y =11, [
label map = {' Krorve 1, 4 0}
for label name in label map:
folder = os.path.join(base path, label name)
for fname in os.listdir (folder) :
if fname.endswith('.wav'):
path = os.path.join(folder, fname)
features = extract features (path)
X.append (features)
y.append (label map[label name])

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

# INREE (FZA4JIZILCTER)

base path = '/content/drive/MyDrive/dataset/train sound'

¥ TR EHAH
X, y = load dataset (base path)



<ERBA>

base path[ZTRENT=THILFADRIDITHILZ LMD ITHILE NS EFI7/ILERY
HLUTEARAA FODBEM IO BEI0IELTHEINILEMITD, ZLTENREN
DEEIT7A )L (wavER) IR L T(ii ) THEEL=4 DD EF MY 5,

Xbasepathl ZTREN TS D IEgoogle drive NN TA LA T, ZDHIZIXTRD (&M D
2DNITHIEDNEENTLS, ZLT. ZFDTAHINZICZIFEFNFNDEE 771 ILNNRE
INTULS,

(iv)
VI AR
print("7;5;K§}ﬁi:", dict(zip (*np.unique(y, return counts=True))))

# 9F| (stratifyTiRY ElE)
X train, X test, y train, y test = train test split(
X, y, test size=0.25, random state=42, stratify=y
)
<wrBH>
ENENDITHINE DT —EHETRL. NSVRIRYDBNILZHERT D,
RFOMDEIEEROTFET —FRDI5M25%%TAMAIZ, 75%EFERICH AT
o

(v)

# ETILEE

clf = RandomForestClassifier(n estimators=100, random state=42)
clf.fit (X train, y train)

y_pred = clf.predict (X test)

# FHEL D

print ("Confusion Matrix:\n", confusion matrix(y test, y pred))

print ("Classification Report:\n", classification report (
y_test, y pred, labels=[0, 1], target names=["ffi", "F™"],

zero _division=0

))

<ipBA>
FUFLITALRMIE > THEREEZTV. TRANAOT—RIIHLTFAETI, ZDHE
RELTEREH, FEBYMEARIET S,



Classification Report:
precision recall fl-score support

it 0.84 0.54 0.89 17

(o) 0.80 0.57 0.67 T
accuracy 0.83 24
macro avg 0.82 0.76 0.78 24
weighted avg 0.83 0.83 0.82 24

HAShI=RIZEDE. ..

precision
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fh...... 94% MDZTN>H94%ITthDFEHIMLT -,
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BNTHRETDICIE. ZHOTHESERGHMBENBETHD. FMPVATLE
LT—8MEMME TR CEETELNERALICEFRZENENZ S,
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