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Cluster analysis or clustering is the task of grouping a set of 
objects in such a way that objects in the same group (called a 
cluster) are more similar (in some sense) to each other than to those 
in other groups (clusters)

Clustering ?



Clustering techniques
K-means



K-Means



K-Means: illustration



K-Means in python



K-Means: pros & cons



Clustering techniques
Hierarchical clustering



Agglomerative clustering: algorithm



Hierarchical clustering: illustration



Agglomerative cl. in python



Agglomerative cl.: pros & cons



Clustering techniques
Mean-shift



Mean-shift



Mean-shift: algorithm



Mean-shift

An animation of the method : here

https://towardsdatascience.com/the-5-clustering-algorithms-data-scientists-need-to-know-a36d136ef68


Mean-shift in python



Mean-shift: pros & cons



Clustering techniques
others



○ K-Means
■ Mini Batch K-Means
■ K-Medoids
■ K-Modes

○ Hierarchical clustering
■ Agglomerative
■ Divisive

○ Mean-shift
○ Nearest neighbors
○ Birch
○ DBSCAN / HDBSCAN*
○ Gaussian Mixture Model
○ Affinity propagation
○ …

Other classical clustering



● Active semi-supervised clustering algorithms
● COP-Kmeans: 

COP (COnstrained Pairwise) K-Means is a constrained clustering 
technique, where it is specified that this and that individual 
must be linked, when that and that other must not.

● MinSizeKmeans : 
forces a minimum size for clusters.

● …

Constrained clustering



Various clustering approaches



Clustering evaluation



Elbow method



Elbow method in practice



Dunn index



Dunn index (python code)



(un)supervised sklearn metrics



1. Select a clustering dataset from https://archive.ics.uci.edu/
2. Try various clustering approaches, by playing with the algorithms, their parameters…
3. Use various evaluation technics to select the most promising clusterings
4. Plot the data of the selected clusterings, with one color per cluster (may need a Principal 

Component Analysis)
5. Send me your project (pdf notebook) before lunch to: christophe.guyeux@univ-fcomte.fr

Project


