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An Improved Direct Position Determination Algorithm with
Combined Time Delay and Doppler

WANG Yunlong, WU Ying

(Institute of Information System Engineering, Information Engineering University of PLA, Zhengzhou 450000, China)

Abstract: An improved direction position determination (IDPD) algorithm with combined time
delay and Doppler is proposed to solve the problem of positioning errors due to the information
loss from the mismatch between measured parameters and actual location in traditional two steps
localization algorithm. A Gaussian maximum likelihood estimator is employed to transform the
problem of extracting target position information into the problem of calculating the maximum
eigenvalue of a Hermite matrix which contains the emitter’s location information. Then, the
property of eigenvalue keeping unchanged after matrix transpose is used to simplify the
calculation. The emitter’ s position is finally estimated through the search of two-dimensional
geo-grid. Compared with the traditional direct position determination (DPD) algorithm, the
IDPD does not need any special requirements for signals and restrains the effect of noise by taking
the maximum eigenvalue as the cost function, therefore the position accuracy can be improved.
Simulation results show that the performance of the proposed algorithm reaches a 10° meter
magnitude even under low signal to noise ratio. Comparison with the DPD shows that the
positioning accuracy of the IDPD increases by 30% and is closer to the Cramér-Rao lower bound.
Keywords: direct position determination; maximum likelihood; passive location; eigenvalue

decomposition; Cramér-Rao lower bound
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