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Abstract: Existing multistatic localization algorithms with unknown signal propagation speed may not obtain measure-
ments according to direct paths due to terrain and occlusion in general scenarios. These algorithms introduce additional vari-
ables and cannot determine the target position when the number of transmitters and receivers is relatively small. To overcome
these drawbacks, this paper investigates the multistatic localization problem under the unknown signal propagation speed sce-
nario, considering clock synchronization and sensor position errors, and develops a novel closed-form solution. The proposed
method consists of two steps: In the first stage, the delay observation measurement of the indirect path of transmitter-target-re-
ceiver is used to construct the matrix equation based on a single auxiliary variable, and then the initial solution is given by the
weighted least squares technique. In the second stage, the initial estimates are refined by exploiting the relationships between
the extra variable and unknown parameters to improve localization accuracy. Theoretical analysis shows that the proposed
method can achieve the CRLB (Cramer Rao Lower Bound) under moderate error conditions and can determine the target posi-
tion and unknown signal propagation speed when the number of transmitters and receivers is small. Numerical simulations
confirm the analytical results and show that the proposed method outperforms the state-of-the-art methods.
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