
UNDERSTANDING GW AND ITS IMPORTANCE

TESTING DIFFERENT MACHINE LEARNING ALGORITHMS 
FOR IDENTIFYING GRAVITATIONAL WAVES 



GW DETECTION PRINCIPLE





Objectives
● Main-(develop&test 

different 
models&algorithms)

● Specific-(algorithm 
for automatic 
detection,study&cla
ssify 
signals,eliminate 
noise,reduce human 
limitations)

Problem Statement

Huge amount of data 
-(observational 
runs&time,instruments 
no.&sensitivity)

Methods-(human 
inspection,hard coded 
algorithm,matched filtering)

Hypothesis
● ML can study GW,classify 

GW,eliminate noise, separate GW

Justification of Study
Detections-(theory,observation)
Big data



CLASSIFICATION OF GRAVITATIONAL WAVES WITH DIFFERENT MACHINE 
LEARNING ALGORITHMS

Methodology
● Setting Parameters 

and Other Factors
● Algorithms Used 

(Conv1D,NN,RNN&L
STM)

● Model 
Building,Training and 
Testing Process



UNDERSTANDING MACHINE LEARNING

Simple NN Unit Structure RNN Unit Structure and Flow of Information



LSTM Unit and Its Operation-(Gates,Activation Function,Memories)



A
cc

ur
ac

y

Datasize

Take Interest in:
-accuracy vs datasize
-uncertainity vs datasize

Impact Of Datasize On Training ML Model
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Results and Discussion
Results For RNN Training 150 Epochs

Take Interest in:
-Accuracy vs Epochs
-Accuracy with Losses

61% Training Accuracy
58% Testing Accuracy



No. of Epochs

A
cc

ur
ac

y
Result for LSTM Training With 15 Epochs

Take Interest in:
-Accuracy vs Epochs
-Accuracies vs Losses

72% Training Accuracy
66% Testing Accuracy



No. of Epochs
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Results For Improved LSTM Training 

~90% Training Accuracy
~86% Test Accuracy



THANK YOU 
ASSA
ANY QUESTION?

Presented by:
OKOTH VINCENT



Results and Discussion
RNN Training One Hundred and Fifty Epochs
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Results For RNN-LSTM Model



A
cc

ur
ac

y
Impact Of Datasize On Training ML Model

Datasize



No. of Epochs
No. of Epochs

A
cc

ur
ac

y

A
cc

ur
ac

y







History-(Newton’s and Eintein’s 
GR Theories)
Introduction-(Definations)
Theory of GW
EFE-(equation,linearized)
Detection-(Principle,Instruments)
Importance-(unique 
info,complementary,fundermental 
laws)
Properties-(unimpended 
propagation,EM)
Comparison with Cosmic 
EM-(source,propagation)
Sources-(comsmological,Binary 
Sytems)
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No. of Epochs
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No. of Epochs


