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Abstract & Summary

§1 ICA

§3 Demonstrations

We propose to apply independent component analysis (ICA) for extracting gravitational wave (GW) signals.  This approach does not require templates of 
waveform, so that it can be applied for testing general relativity, and also for finding unknown GW. 
Our idea is to use multiple detector data and to extract meaningful signal which should be included commonly. We demonstrate the signal extractions with 
injected data (both sinusoidal and inspiral waves) to the Gaussian noises, and also to the real L1/H1 data around GW150914. We also try to detect 
GW150914 signal from L1/H1 data, and we find the signal can be detected clearly when we shifted Livingston‘s data 7.5        ms advanced. (LV paper 
suggested the shift                ms).

Method Previous works of ICA on GW
The usage of ICA to gravitational wave data analysis was first pointed out by De Rosa et al. 
2012. Application of the non-Gaussian noise subtraction was suggested by Morisaki et al. 
2016.
• De Rosa + demonstrated ICA for injected signals mimicking two interferometer data, 

and reported that preprocessing ICA before matched filtering technique allows to 
lower the level of noise (increase the SNR (signal-to-noise ratio)). 

• KAGRA collaboration applied ICA to their real observation data (iKAGRA data in 2016) 
in 2020.  By injecting a sinusoidal data to the strain channel and applying ICA together 
with physical environmental channels (seismic channels), then they showed that ICA 
recovered correct parameters with enhanced SNR. 

§2 Our code
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