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ABSTRACT: Time-delay estimation between two receivers is a technique that has been applied in a variety of
fields, from underwater acoustics to room acoustics and robotics. There are two types of time delay estimation
techniques: one that estimates the amount of time delay from the correlation between receivers, and the other that
parametrically models the time delay between receivers and estimates the parameters by system recognition. The
latter has the characteristic that only a small fraction of the system’s parameters are directly related to the delay.
This characteristic can be exploited to improve the accuracy of the estimation by methods such as Lasso
regularization. However, in the case of Lasso regularization, the necessary information is lost. In this paper, we
propose a method using Elastic Net that adds Ridge regularization to Lasso regularization to compensate for this.
Comparing the proposed method with the conventional Generalized Cross Correlation (GCC) method and the
method using Lasso regularization, we show that the estimation variance is very small even for white Gaussian
signal sources and colored signal sources.
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Fig. 3. Time delay channel model between two re—
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Fig. 5. (Color available online) Performance com—
parison in case of white gaussian signal source
(—x—! GCC, —A-: Lasso regularized method, —*—:
Ridge regularized method, —O—: proposed method).
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