
Our dataset contains spectrograms of signals

belonging to three classes: 

We use 2D Convolutional Neural Network for

detecting gravitational waves from these

spectrograms. 

Building a deep learning model with spectrogram

instead of time series is a far more resource

conservative way and also saves time required in

the training phase of the neural network. 

We had first tried to achieve this task by training

our model on simulated noise but it had poor

performance on real LIGO events despite of

having 100% validation and test accuracy.

However, our final model is trained on data

having real LIGO noise and thus gives very good

results when evaluated on real LIGO GW events.

METHOD:

 1.  BBH merger 

 2. BNS merger 

 3. Noise

Very less training time of about just 19 min.

Very less memory requirements (trained on

a 2 GB GPU).

Better results produced by model trained

on data containing real LIGO noise as

compared to model trained on data having

simulated LIGO noise.
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INTRODUCTION:
Gravitational waves are ripples in the fabric of

space-time that travel at the speed of light. The

detection of gravitational waves by LIGO is a major

breakthrough in the field of astronomy. It is a Nobel

Prize winning discovery that substantiates Einstein’s

general theory of relativity. When gravitational

waves reach us their amplitude is smaller than the

diameter of a proton. Therefore, highly sensitive

instruments are required to detect them. To find

these waves in detector noise is a meticulous task. In

case of binary neutron star merger, gravitational

waves are accompanied by their electromagnetic

counterparts. Therefore, rapid detection of

gravitational waves in such events is very crucial.

We present the solution for swift detection of

gravitational waves from binary black hole (BBH)

merger and binary neutron star (BNS) merger from

spectrograms of signals using 2D Convolutional

Neural Network.
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RESULTS:
Results of our final model trained with data

containing LIGO detector noise tested on  real LIGO

GW events:

How different is the spectrogram of GW

signals in simulated noise from spectrogram of

GW signal in real LIGO noise?

Spectrogram of BBH merger gravitational wave signal injected in simulated

noise with optimal SNR = 15 

Spectrogram of BBH merger gravitational wave signal injected in real LIGO

noise with optimal SNR = 24
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NOTE: In the above table            indicates correct prediction and          

 indicates incorrect prediction.


