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Multidimensional Scaling-based Algorithm of Passive Source
Localization Using Multiple Receivers from TDOA
Measurements with Erroneous Receiver Positions

WU Wei YU Hong-yi ZHANG Li
(Information Engineering University of PLA ,Zhengzhou, Henan 450002, China)

Abstract: Receiver position error is known to degrade the passive source localization accuracy significantly. To deal with
this problem, a new time difference of arrival based closed-form algorithm using multiple receivers with position errors is in-
troduced, which exploits the multidimensional scaling (MDS) analysis. The linear equations related to the target position
are constructed. The relation between the equation errors and the TDOA as well as the receiver position measurement errors
is deduced. The weighted LS method is used to solve the target position, in which the weighting matrix includes the statisti-
cal character of the measurement errors. Simulation demonstrates that the proposed method has unbiasedness for small
measurement errors. It can also achieves an accuracy close to the Cramer-Rao low bound and is more robust to larger errors
than the method by Ho K C.
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Fig.1 Source localization scenario
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