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K-Means at a High Level

Clusteranalysis or clusteringis 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).

- Wikipedia

* Clustering Algorithm

* Applications:
+ Data mining
« Statistical data analysis: machine learning, pattern recognition, image
analysis, information retrieval, and bioinformatics
* Visualization
* Detecting anomalies or outliers
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u Whatis “k”?

K-Means Explained

K-means is an iterative process that works by executing the following steps:

1. Select centroids (center of cluster) for each of the k clusters. The list of
centroids can be selected by any method (e.g., randomly from the set of
data points). It is usually better to pick centroids that are far apart.

2. Calculate the distance of all data points to the centroids.
Assign data points to the closest cluster.

4. Find the new centroids of each cluster by taking the mean of all data
points in the cluster.

5. Repeat steps 2,3 and 4 until all points converge and cluster centers stop
moving.

Let's see how it works!
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https://www.naftaliharris.com/blog/visualizing-k-means-clustering/

K-Means in Project 3

You need to define a distance function and a mean function.

* How to calculate the distance between points in a 2D plane?
* How to calculate the distance between DNA strands?

* How to find the mean of points in a 2D plane?

* How to find the mean of DNA strands?
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Sequential Kmeans

Initial centroids/means
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Initial centroids/means
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The blue and red starts are called unlucky centroids (*)
A poor choice of the initial centroids will take longer to
converge or may result in bad clustering. You can handle
this in:
1. Your data generators (generate first k points to be far
apart and pick them in your implementation)
2. Try different sets of random centroids, and choose the
est set.
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Initial centroids/means
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Initial centroids/means Initial centroids/means
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Initial centroids/means
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Centroids after iteration 1
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Parallel K-Means
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How can we parallelize? How can we parallelize?
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How can we parallelize? How can we parallelize?
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How can we parallelize? How can we parallelize?
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How can we parallelize? How can we parallelize?
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How can we parallelize? How can we parallelize?
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How can we parallelize?
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How can we parallelize?

DNA stranding
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How many repetitions
of Ain index 0 of all
strands.
How to get the
centroid of these DNA A v
trands?
strands c
G
T
Output
strand
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A 2 1 2 1 A 2 1 2 1
C 0 1 1 0 C 0 1 1 0
G 1 1 1 1 G 1 1 1 1
T 1 2 1 2 T 1 2 1 2
Output output | T G c A
strand strand
Get the mean or the median
(sort the values and select the
middle one)
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