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• 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. 

PROBLEM OVERVIEW

Some of the slides are adapted from COMS573 by Dr. Gao



ALGORITHM



KEY ISSUES OF K-MEANS



KEY ISSUES OF K-MEANS

• 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

o Silhouette score
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.

• How to determine the value of K?

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

performance 
o Elbow method
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BROADER APPLICATIONS

References: 

D4_K-means_Demo

K-means_clustering on Wikipedia

K-means on scikit-learn

https://www.geeksforgeeks.org/k-means-clustering-introduction/

https://github.com/asukul/DS301-f19/blob/master/Lab7_K_means_clustering_Brain_BodySize.ipynb

https://jakevdp.github.io/PythonDataScienceHandbook/05.11-k-means.html

• 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.

• Color quantization
• Feature learning 
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Video 1
K-Means Basics

If the embedded video doesn’t work, 

you can use this following link.

K-means Clustering Basics

https://drive.google.com/file/d/1-2t1VQ8wnUHb2fnKximD3PmdyuPOOicn/view?usp=sharing
https://drive.google.com/file/d/1-2t1VQ8wnUHb2fnKximD3PmdyuPOOicn/view?usp=sharing
https://drive.google.com/file/d/1-2t1VQ8wnUHb2fnKximD3PmdyuPOOicn/view?usp=sharing
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Video 2
Colab K-Means Demo

If the embedded video doesn’t work, 

you can use this following link.

Colab K-Means Demo

https://drive.google.com/file/d/1byO9_gD94j46YK9Wg3V4zyFHu2PRHoBn/view?usp=sharing
https://drive.google.com/file/d/1byO9_gD94j46YK9Wg3V4zyFHu2PRHoBn/view?usp=sharing
https://drive.google.com/file/d/1byO9_gD94j46YK9Wg3V4zyFHu2PRHoBn/view?usp=sharing
https://drive.google.com/file/d/1byO9_gD94j46YK9Wg3V4zyFHu2PRHoBn/view?usp=sharing
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Now you try! Please note this is different from the video, you want to 
choose the one with “D4 2025” 

What the main page looks like…

Kaggle Competition link

The url…

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., Ivanov, 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. e215–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).
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