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Abstract: A multi-platform synthetic aperture positioning (SAP) method based on eigenvalue decomposition was pro-
posed to address the mismatched resolution and low positioning accuracy in two dimensions of single-platform SAP
method. A cost function for non-coherent accumulation positioning from multi-station data was established. The cost
function was solved using eigenvalue decomposition to improve the local signal-to-noise ratio and positioning accu-
racy of the positioning image. To further enhance the computational efficiency of the multi-platform SAP method, par-
ticle swarm optimization (PSO) algorithm was introduced to accelerate the eigenvalue decomposition process, thereby
improving the computational efficiency of the positioning method. Simulation results show that the root mean square
error (RMSE) of the proposed positioning algorithm is lower than that of traditional two-step positioning methods and

existing direct multi-platform positioning methods. After the introduction of the improved PSO algorithm, the posi-
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tioning time was approximately reduced to 1/20 of that before the improvement, significantly enhancing computa-

tional efficiency.

Key words: multi-platform, eigenvalue decomposition, incoherent accumulation, particle swarm optimization
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