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A Direct Position Determination Algorithm Based on Multi Arrays

in the Presence of Unknown Nonuniform Noise
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Abstract; A multi-array based maximum likelihood direct position determination ( DPD)
algorithm in the presence of unknown nonuniform noise (UN-ML-DPD) is proposed and an
expression of Cramér-Rao lower bound (CRLB) is derived to solve the problem that the position
accuracy of the DPD algorithm decreases due to dispersed multi-array distribution and nonuniform
noise power distribution caused by difference among array elements in passive localization
systems. The covariance matrixes of the array data are calculated and the results are transmitted
to the process center. Then, the power of the nonuniform noise and the position of the targets are
co-estimated simultaneously using the maximum likelihood method with iteration, and the
converged result is taken as the target position estimation, so that the effect of the nonuniform
noise is reduced. The alternative projection method is utilized to lower the algorithm complexity
when multi targets exist. Compared with the traditional method, the UN-ML-DPD algorithm can
improve the position accuracy under low signal-to-noise ratio (SNR). Simulation results show
that the estimation error is lower than 15 km for SNR is —15 dB, and the accuracy of the position

estimation is increased by 15% compared with the DPD method. The noise covariance matrix is
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well estimated, and the estimation error is less than 3. 5 W when the standard power of the noise

is lower than 30 W. Moreover, the position accuracy approaches the CRLLB when the SNR are high.

Keywords: passive localization; multi-array; nonuniform noise; direct position determination;

maximum likelihood estimation
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