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Interferometric detector of gravitational waves (GW)  can 
be modeled as multiple - input / multiple - output (MIMO) 
systems.  Such systems are completely described by their 
Volterra-Wiener  transfer functions [1] : 

 etc  (higher order nonlinear).   
The (linear and nonlinear) Volterra-Wiener kernels can be measured, provided the relevant input/output 
ports are accessible [1].  This is seldom the case for disturbance entry-ports.  We restrict  for simplicity to  
linear IFO model, and wideband primary disturbances,  𝑆𝑆 𝜔𝜔 ≈ 𝑆𝑆0 , for which  

Hence, glitches at the output of channel # k are linear superpositions with different  (random) amplitudes  
and delays of the same  (yet unknown)  canonical  waveforms  ℎ𝑘𝑘|𝑝𝑝  [2].  These form a natural dictionary 
for representing (and potentially subtracting) glitches in that channel.  They ℎ𝑘𝑘|𝑝𝑝 can be singled out using  
a blind  source separation algorithm  [3]  from a sufficiently redundant [4] set  of  glitchy data. Illustrative  
numerical experiments are shown below. 
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Typical performance of  BSS (SICA).  
Top row: three elementary  (LTI canonical)  waveforms .  

Middle row: linear mixtures  of the above with random amplitudes  and delays in additive (-40dB)  Gaussian white noise.  
Bottom  row:  retrieved components (rescaled  to unit max).  Note sign ambiguity in (*). Mean square and  max  absolute errors  in box. 

(*) MSE (dB) MAE (dB)
Signal 1 -31.7231 -17.9046
Signal 2 -32.2087 -17.9243
Signal 3 -37.6543 -20.3559

(*) 

where 
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