DEPENDABLE DATA
DRIVEN DISCOVERY | -

NATIONAL RESEARCH TRAINEESHIP
IOWA STATE UNIVERSITY

K-Means Clustering

Geng Ding, Master’s student in Computer Science




PROBLEM OVERVIEW

* K-means clustering is a popular unsupervised machine learning
algorithm.
* K-means clustering is used for partitioning data points to K clusters,

and the points assigned to each cluster should be closest to the

centroid which it belongs to.




ALGORITHM
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- Partitional clustering approach
- Each cluster is associated with a centroid

- Each point is assigned to the cluster with the
closest centroid

- Number of clusters, K, must be specified

1: Select K points as the initial centroids.
2: repeat
3:  Form K clusters by assigning all points to the closest centroid.

4:  Recompute the centroid of each cluster.

n

5: until The centroids don’t change




KEY ISSUES OF K-MEANS

Two different K-means Clusterings
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KEY ISSUES OF K-MEANS

e How to select initial K centroids?
o Multiple runs

o Select more than K initial centroids and

then select among these initial centroids




KEY ISSUES OF K-MEANS

Elbow Method
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e How to determine the value of K?

500

o Choose different K values
o Select the K that results in the best

Sum Squared Error

performance
o Elbow method

. ’ 4I\lumber of cluf;ter (k) ? v
o Silhouette score Flbows Method

The silhouette score in K-means clustering measures how
similar a data sample is to its own cluster compared to other
clusters.
It ranges from -1 to 1:
1: Perfectly clustered
0: Indifferent clustering
-1: Incorrect clustering
It evaluates the cohesion within clusters and the separation °
between clusters. S [ / ‘




BROADER APPLICATIONS

* There are many applications of K-means clustering, such as market segmentation,
computer vision, astronomy

* K-means clustering is often used as a preprocessing step for other algorithms.

e Color quantization
e Feature learning
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If the embedded video doesn’t work,
Video 1 you can use this following link.

K-means Clustering Basics

K-Means Basics
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Video 2
Colab K-Means Demo

v €O D4K-mesns_Demoipynb-Co X k D4 Lab 15: K-means-clustering X k ECG of Cardiac Ailments Datas

c 23 colab.research.google.com/drive/1RIX6m173esun9yHXXANavLhppiwepu66Zusp=sharing

& D4_K-means_Demo.ipynb
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ez [ ] import matplotlib.pyplot as plt
import numpy as np
| Bl import pandas as pd
import seaborn as sns
from sklearn.cluster import KMeans
from sklearn.datasets import make_blobs
from sklearn.metrics import silhouette_score
import warnings
warnings.filterwarnings("ignore™)

v 2.Create data with random number of clusters

v 2.1 Generate a random number

[ 1 random_num = np.random.randint(2,12)
print(random_num)

v 2.2 Make clusters

[ ] X, y_true = make_blobs(n_samples=3@8, centers=random_num,
cluster_std=1.8, random_state=18)
plt.scatter(X[:, 8], X[:, 1], s=58);
plt.grid(True)
<> plt.show()

v 2.3 Assign the center

If the embedded video doesn’t work,
you can use this following link.
Colab K-Means Demo
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Now you try! Please note this is different from the video, you want to
choose the one with “D4 2025”
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https://www.kaggle.com/t/5a92bd9db53c46a298844e944f8123ea
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Data
A subset of MIT-BIH Atrial Fibrillation dataset was used for this
competition. The entire database is available on PhysioNet.

Goldberger, A., Amaral, L., Glass, L., Hausdorff, J., Ivanoy, P. C., Mark, R., ...
& Stanley, H. E. (2000). PhysioBank, PhysioToolkit, and PhysioNet:
Components of a new research resource for complex physiologic signals.
Circulation [Online]. 101 (23), pp. €215—e220. RRID:SCR_007345.

The data was originally introduced in the paper:

Moody GB, Mark RG. A new method for detecting atrial fibrillation using
R-R intervals. Computers in Cardiology. 10:227-230 (1983). °



https://physionet.org/content/afdb/1.0.0/
http://ecg.mit.edu/george/publications/afib-cinc-1983.pdf
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