GRAVITATIONAL WAVES DISCOVERED

WHAT ARE HOW WERE THEY
GRAVITATIONAL WAVES? DETECTED?

1GO), scientists

WHAT CAUSES THEM? SIGNIFICANCE OF THE
Acceleration ot DISCOVERY?

deceleration of massive

sSMic objects

FEW OF THE THINGS SCIENTISTS HOPE TO OBSERVE
THANKS TO THE GRAVITATIONAL WAVES
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G - + - Einstein tensor
R, - Ricei earvature tensor

R- Scalar curvature

Qv - Metrie tensor

Lambda -Cosmological constant

(- Newton's gravitational constant
¢ - Speed of

I, - Stress-energy tensor
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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

Objectives

Main-(develop&test
different
models&algorithms)
Specific-(algorithm
for automatic
detection,study&cla
ssify
signals,eliminate
noise,reduce human
limitations)



CLASSIFICATION OF GRAVITATIONAL WAVES WITH DIFFERENT MACHINE

LEARNING ALGORITHMS

Dataset
Source-(EGO,Kaggle)

Data Generation-(factors
masses,spin,distance)

Data

Prepation(visualization,toke
nization)

DEIE]
Augemention(modification,c
oping,synthetic data)

Methodology

e Setting Parameters
and Other Factors

e Algorithms Used
(ConvlD,NN,RNN&L
STM)

e Model
Building,Training and
Testing Process
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Impact Of Datasize On Training ML Model
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Take Interest in:
-accuracy vs datasize
-uncertainity vs datasize



Accuracy
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Results and Discussion

Results For RNN Training 150 Epochs
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Take Interest in:
-Accuracy vs Epochs
-Accuracy with Losses

LoD

61% Training Accuracy
58% Testing Accuracy
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Result for LSTM Training With 15 Epochs

train

test

train loss
wvalidation loss

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

72% Training Accuracy
66% Testing Accuracy
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Accuracy
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Results For Improved LSTM Training
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Results and Discussion

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

Impact Of Datasize On Training ML Model
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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)

with Cosmic
EM-(source,propagation)
Sources-(comsmological,Binary
Sytems)
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ining One Hundred Epochs

Input_dim
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