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Abstract

In this paper, we propose a new method that sequentially estimates TDOA(Time Delay Of
Arrival) and FDOA(Frequency Delay Of Arrival) for extracting the informations about the bearing
and relative velocity of a target in passive radar or sonar arrays. The objective is to efficiently
estimate the TDOA and FDOA between two sensor signal measurements, corrupted by correlated
Gaussian noise sources in an unknown way. The proposed method utilizes the one dimensional slice
function of the third order cumulants between the two sensor measurements, by which the effect
of correlated Gaussian measurement noises can be significantly suppressed for the estimation of
TDOA. Because the proposed sequential algorithm uses the one dimensional complex ambiguity
function based on the TDOA estimate from the first step, the amount of computations needed for
accurate estimation of FDOA can be dramatically reduced, especially for the cases where high
frequency resolution is required. It is demonstrated that the proposed algorithm outperforms existing
TDOA/FDOA estimation algorithms based on the ML({maximum likelihood) criterion and the
complex ambiguity function of the third order cumulant as well, in the MSE(mean squared error)
sense and computational burden. Various numerical results on the detection probability, MSE and
the floating point computational burden are presented via Monte-Carlo simulations for different
types of noises, different lengths of data, and different signal-to—noise ratios.
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