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INTRODUCTION

Gravitational waves are 'ripples’ in space-time caused by some of the
most violent and energetic processes in the Universe.

K means algorithm is used in this project to investigate the distribution
of False alarm rates of Gravitational waves and to classify them.

Here, false alarm means unwanted events (not GW events) which are
detected by GW detectors.

The data has 3 time scales :2 hour, 1 day, 1 week. It refers that data was
collected with the time window of 2 hours, 1 day and 1 week.

K-means clustering is one of the simplest and popular unsupervised
machine learning algorithms.

The K-means algorithm identifies k number of centroids, and then
allocates every data point to the nearest cluster, while keeping the
centroids as small as possible.

The ‘means’ in the K-means refers to averaging of the data; that is,
finding the centroid.
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Using O4 PSD, we simulated an O4 run and ran
the SPIIR pipeline to produce the FAR dataset.

Implementing K means in our False Alarm rate
dataset:

Step-1: We need to choose the number of
clusters k

Step-2:Select k random points from the dataset
as centroids

Step-3:Assign all the points to the closest
cluster centroid

Step-4:Recompute the centroids of newly
formed clusters

Step 5: Repeat steps 3 and 4
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Clusterings of the background data of inverse FARS are given below in this table :
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Fig 1:3d plot of background data of inverse far including clusters are given where 1%t cluster is shown as Blue , 2"9 cluster is shown as Green , and 3™
cluster is shown as Red
Fig 2: 3-d plot of injection data of inverse far including clusters are given where 2" cluster is shown as Green and 3 cluster is shown as Red .
In both of the plots, the red points are potentially be GW signals, Blue is likely a noise, Green could be ambiguous.
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Clusterings of the injection data of inverse FARS are given below in this table :
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Conclusion and future research

 Most of the time, we miss some important gravitational waves because we
think that the event is a false alarm.

* Classification of false alarms will prevent it .

* The future research will be to implement this algorithm in real LIGO noise.
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