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Time delay estimation between two receivers using weighted
dictionary method for active sonar
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ABSTRACT: In active sonar, time delay estimation is used to find the distance between the target and the sonar.
Among the time delay estimation methods for active sonar, estimation in the frequency domain is widely used.
When estimating in the frequency domain, the time delay can be thought of as a frequency estimator, so it can be
used relatively easily. However, this method is prone to rapid increase in error due to noise. In this paper, we
propose a new method which applies weighted dictionary and sparsity in order to reduce this error increase and
we extend it to two receivers to propose an algorithm for estimating the time delay between two receivers. And
the case of applying the proposed method and the case of not applying the proposed method including the
conventional frequency domain algorithm and Generalized Cross Correlation-Phase transform (GCC-PHAT) in
a white noise environment were compared with one another. And we show that the newly proposed method has
a performance gain of about 15 dB to about 60 dB compared to other algorithms.
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Fig. 1. Time delay modeling in received signal in
active sonar.
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Fig. 2. Time delay modeling in two received signals
in active sonar,
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