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An analytical algorithm of passive location based
on earth ellipsoid model

YAO Yunlong'. AN Yongwang”" , ZENG Feng', ZHANG Yixiao', HAO Bingfei'

(1. Unit 96816 of the PLA, Jinhua 322109, China;
2. College of Electronic Engineering, National University of Defense Technology, Hefei 230037, China)

Abstract For multi-station passive location, analytical algorithms such as linear least squares
usually required to add redundant stations to achieve linear transformation of equations, and
iterative algorithms such as Taylor expansion were easy to diverge and trap in local optimiza-
tion. To solve these problems, combined with the characteristics of ground— base passive re-
connaissance and TDOA midpoint direction finding method, we proposes three approximate
analytical algorithms of ground-base passive location based on earth ellipsoid model. Simula-
tion results showed that the accuracy of approximate analytical algorithm was very high, so it
could replace iterative algorithm for engineering application. The approximate analytical algo-
rithm of TDOA location and joint location had high accuracy, and could quickly realize itera-
tive convergence when it was used as the initial value of iterative algorithm. Compared with

the traditional analytical algorithms, the three algorithms are easy to calculate, do not need
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redundant stations and higher order equations.
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Fig. 10 The accuracy analysis of mean earth surface model TDOA analytical algorithm (relative error)
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