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import numpy as np
import matplotlib.pyplot as plt

np.random.seed (0)
n_ features 2000
t = np.pi * np.linspace(0, 1, n_ features)

def sqgr(x):
return np.sign(np.cos(x))

X =[]
y =[]
for i, (phi, a) in enumerate([(0.5, 0.15), (0.5, 0.6), (0.3, 0.2)]):
for _ in range(30):
phase noise = 0.01 * np.random.normal ()
amplitude noise = 0.04 * np.random.normal ()
additional noise = 1 - 2 * np.random.rand(n_features)
additional noise[np.abs(additional noise) < 0.997] = 0

X.append(l2 * ((a + amplitude noise)
* (sqr(6 * (t + phi + phase noise)))

+ additional noise))
y.append (1)

X = np.array (X)
y = np.array(y)

plt.figure ()
plt.axes ([0, O, 1, 11)
for 1 in range(3):
plt.plot (X[y == 1].T, alpha=0.5, label=f'Waveform {1+1}")
plt.legend(loc="best’)
plt.title(‘Unlabeled Data')
plt.show()
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from sklearnex import patch sklearn
patch sklearn()
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from sklearn.decomposition import PCA

pca = PCA(n_components=4)
XPC = pca.fit transform(X)

print (“Explained variance ratio:", pca.explained variance ratio )

print (“Singular values:”, pca.singular values )
print (“Shape of XPC:", XPC.shape)
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import pandas as pd
import seaborn as sns

df = pd.DataFrame (XPC, columns=['PCl’', ‘PC2', ‘PC3’', 'PC4'])

sns.pairplot (df)
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plt.show()
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from sklearn.cluster import DBSCAN

clustering = DBSCAN (eps=50, min samples=3).fit (XPC[:, [0, 1]1])
labels = clustering.labels

print (“Cluster labels:", labels)
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plt.figure ()

plt.axes ([0, O, 1, 11)

colors = [ “#£7bd01" , “#377eb8" , “#£f781bf" ]

for 1, color in zip(range(3), colors):

plt.plot (X[labels == 1].T, c=color, alpha=0.5, label=f' Cluster {1+1}")

plt.legend(loc=" best' )
plt.title( ‘PCA + DBSCAN' )
plt.show()
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