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Abstract: Target localization based on the frequency of arrival(FOA) observations for moving single station is an im-
portant location technology. All the existing FOA-based localization methods assume that the signal propagation speed is ac-
curately known. However, in some positioning scenarios, the exact signal propagation speed may not be available, which
will lead to negative influence. Aiming at this problem, this paper proposes a FOA-based localization method for moving
single station with unknown signal propagation speed. The proposed method consists of two stages. Specifically, stage one
constructs the first set of pseudo-linear equations based on the geometric relationship between the moving single station and
the target, and then the target location and the signal propagation speed can be estimated in a decoupled manner. In stage
two, the second set of pseudo-linear equations is formed from the original FOA measurement model, and the estimation re-
sults of stage one are incorporated into the second set of equations to obtain the closed-form solution to all the unknowns.
The proposed method only performs iteration with respect to the signal propagation speed, and it does not need to choose
the initial value of the source position. Hence, the risk of suffering from local convergence can be greatly reduced. Finally,
the asymptotic efficiency of the proposed estimator is proved by theoretical performance analysis, and the superiority of the

presented method is verified by some simulation experiments.
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