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One standard approach for classifying an LTI-corrupted signal is to estimate the original 
signal using a blind deconvolution technique, then classify the estimated original signal. 
However, blind deconvolution is difficult and often ill-posed. We propose treating the 
deconvolution and classification problems jointly. We demonstrate the proposed 
methods for identifying marine mammals from their vocalizations. Lastly, we discuss 
how the proposed methods could be used for imaging given random LTI filtering. 
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Abstract 
Consider the problem of classifying a signal that has been corrupted through an 
unknown linear time-invariant (LTI) system,  for example, classifying an image that has 
been blurred or classifying a THz echo that has propagated through an absorptive 
media such as humid air. 
 
One standard approach is to estimate the original signal using a blind deconvolution 
technique, then classify the estimated original signal. However, blind deconvolution is a 
difficult and often ill-posed problem. We propose treating the deconvolution and 
classification problems jointly.  We present and contrast a nearest-neighbor approach, a 
MAP approach, and a quadratic discriminant analysis approach to joint deconvolution 
and classification.  Our experiments focus on classifying passive acoustic signals and 
we demonstrate the proposed methods on a problem of identifying marine mammals 
from their vocalizations in shallow water. Lastly, we discuss how the proposed methods 
could be used for imaging given random LTI filtering. 
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