
Clustering

March 5, 2025

[5]: # Kmeans
#Load libraries
from sklearn import datasets
from sklearn.preprocessing import StandardScaler
from sklearn.cluster import KMeans

#Load data
iris = datasets.load_iris()
features = iris.data

#standard
scaler = StandardScaler()
features_std = scaler.fit_transform(features)

# Kmeans
cluster = KMeans(n_clusters=3, random_state=0, n_init="auto")
#Train
model = cluster.fit(features_std)

C:\Users\Thinkpad\anaconda3\Lib\site-packages\sklearn\cluster\_kmeans.py:1446:
UserWarning: KMeans is known to have a memory leak on Windows with MKL, when
there are less chunks than available threads. You can avoid it by setting the
environment variable OMP_NUM_THREADS=1.

warnings.warn(

[7]: # Print classes
model.labels_

[7]: array([1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1, 1, 1, 1, 1, 1, 2, 2, 2, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 2,
0, 0, 0, 0, 2, 0, 0, 0, 0, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 2, 2, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 2, 2, 2, 2, 0, 2, 2, 2,
2, 2, 2, 0, 0, 2, 2, 2, 2, 0, 2, 0, 2, 0, 2, 2, 0, 2, 2, 2, 2, 2,
2, 0, 0, 2, 2, 2, 0, 2, 2, 2, 0, 2, 2, 2, 0, 2, 2, 0])

[9]: # Print real classes
iris.target
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[9]: array([0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2,
2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2,
2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2])

[11]: #New observation
new_observation = [[0.8, 0.8, 0.8, 0.8]]
model.predict(new_observation)

[11]: array([2])

[13]: # Print centers
model.cluster_centers_

[13]: array([[-0.05021989, -0.88337647, 0.34773781, 0.2815273 ],
[-1.01457897, 0.85326268, -1.30498732, -1.25489349],
[ 1.13597027, 0.08842168, 0.99615451, 1.01752612]])

[15]: # Accelerate Kmeans
#Load libraries
from sklearn import datasets
from sklearn.preprocessing import StandardScaler
from sklearn.cluster import MiniBatchKMeans

#Load data
iris = datasets.load_iris()
features = iris.data

#standard
scaler = StandardScaler()
features_std = scaler.fit_transform(features)

# minibatchkmeans
cluster = MiniBatchKMeans(n_clusters=3, random_state=0, batch_size=100,␣
↪→n_init="auto")

#train model
model = cluster.fit(features_std)

C:\Users\Thinkpad\anaconda3\Lib\site-packages\sklearn\cluster\_kmeans.py:1972:
UserWarning: MiniBatchKMeans is known to have a memory leak on Windows with MKL,
when there are less chunks than available threads. You can prevent it by setting
batch_size >= 2560 or by setting the environment variable OMP_NUM_THREADS=1

warnings.warn(
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[17]: # average shift
# Load libraries
from sklearn import datasets
from sklearn.preprocessing import StandardScaler
from sklearn.cluster import MeanShift

#Load data
iris = datasets.load_iris()
features = iris.data

#standard
scaler = StandardScaler()
features_std = scaler.fit_transform(features)
# Creat classifier

cluster = MeanShift(n_jobs=-1)

# Train a model
model = cluster.fit(features_std)

[19]: # DBSCAN
# Load libraries
from sklearn import datasets
from sklearn.preprocessing import StandardScaler
from sklearn.cluster import DBSCAN

#Load data
iris = datasets.load_iris()
features = iris.data

#standard
scaler = StandardScaler()
features_std = scaler.fit_transform(features)
# Creat classifier

cluster = DBSCAN(n_jobs=-1) # parameters eps, min_samples, metric␣
↪→(euclidean,minkowski)

# Train a model
model = cluster.fit(features_std)

[23]: model.labels_
# tow clusters are considered 0 and 1, -1 is considered as noise

[23]: array([ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, -1, -1, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, -1, -1,
0, 0, 0, 0, 0, 0, 0, -1, 0, 0, 0, 0, 0, 0, 0, 0, 1,
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1, 1, 1, 1, 1, -1, -1, 1, -1, -1, 1, -1, 1, 1, 1, 1, 1,
-1, 1, 1, 1, -1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
-1, 1, -1, 1, 1, 1, 1, 1, -1, 1, 1, 1, 1, -1, 1, -1, 1,
1, 1, 1, -1, -1, -1, -1, -1, 1, 1, 1, 1, -1, 1, 1, -1, -1,

-1, 1, 1, -1, 1, 1, -1, 1, 1, 1, -1, -1, -1, 1, 1, 1, -1,
-1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, -1, 1],

dtype=int64)

[27]: # Hierarchical clustering
# Load libraries
from sklearn import datasets
from sklearn.preprocessing import StandardScaler
from sklearn.cluster import AgglomerativeClustering

#Load data
iris = datasets.load_iris()
features = iris.data

#standard
scaler = StandardScaler()
features_std = scaler.fit_transform(features)
# Creat classifier

cluster = AgglomerativeClustering(n_clusters=3) # parameters linkage(ward,␣
↪→complete,average..), affinity (euclidean,minkowski..)

# Train a model
model = cluster.fit(features_std)

[29]: model.labels_

[29]: array([1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 2, 1, 1,
1, 1, 1, 1, 1, 1, 0, 0, 0, 2, 0, 2, 0, 2, 0, 2, 2, 0, 2, 0, 2, 0,
2, 2, 2, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 2, 2, 2, 0, 2, 0, 0, 2,
2, 2, 2, 0, 2, 2, 2, 2, 2, 0, 2, 2, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0], dtype=int64)

[ ]:
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