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A Near-Field Passive Localization Algorithm Based on Difference Model
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Abstract: The study of near-field target localization in a uniform linear antenna array (ULA) is one of the most
difficult problems in electromagnetic detection. Based on the near-field differential iteration model from the previous
work, a novel high-precision near-field passive localization algorithm is proposed in the paper. Breaking the bondage of
traditional Fresnel approximation of the near-field transmission model, for a near-field target space geometry of the uni-
form linear array, a novel high precision target relational model and positioning analytical expression is derived. With
TOA positioning observations estimated by array signal processing, the positioning information of multiple targets, which
are independent and identically distributed, in the near field are obtained quickly and accurately by the novel position-
ing algorithm. The simulation results show that the mechanism of the novel algorithm is different from the traditional near-
field position analysis. In particular, the introduction of the positioning analytical formula greatly reduces the calculation
complexity while improving the position accuracy, and better adapts to the structure of the near-field nonlinear relation-
ship. Performance curves show that TOA error has a limited impact on the accuracy of location estimation. Under typical
SNR conditions, the distance and angle estimation accuracy of the novel algorithm is better than several conventional
processing algorithms, which has potential value for further research in the future.
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