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Abstract: The underwater positioning system is the essential and necessary equipment for modern deep-sea
operations. Accurate time delay estimation is the basis for achieving high-precision localization. However, the
performance of time delay estimation will decrease due to the long-distance transmission and strong clutter. To
solve this problem, a novel interference suppression method based on the subspace theory is proposed. The
dimension of the subspace is estimated using Bayesian information criterion at first, and the probability density
function under different assumptions are then derived by estimating the unknown parameters to construct the
generalized likelihood ratio. Finally, the most suitable subspace may be estimated using the optimal matching
generalized likelihood ratio detection method. The projection operator is constructed to linearly project the
received data, suppressing the interference and noise as a result of improving the accuracy of time delay
estimation. The simulation results show that the proposed method can effectively suppress the influence of the

clutter and improve the estimation accuracy of the time-delay.
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