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A Direct Position Determination Method of TDOA Based on
Multi-Frequency Focusing and Fusion for Coherent Radiation Sources
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Abstract: In order to improve the positioning performance of wideband emitters in distributed sensor scenarios, this
paper proposes a multi-frequency focusing and fusion direct position determination (DPD) method based on time difference
of arrival (TDOA) for coherent sources. Firstly, the time domain received data of the sensors with unknown attenuation co-
efficients are preprocessed; data segmentation and frequency domain transform are performed; and the wideband data are
converted into several multiple-snapshot narrowband frequency domain data. Secondly, according to the construction crite-
ria of the optimal focus matrix, the focus matrix is constructed, and the signals corresponding to each frequency are focused
to the focus frequency with the largest spectral energy near the center frequency to obtain the received data after focusing.
Then, according to the subspace orthogonality, the minimized cost function of the emitter is established, and the problem of
unknown attenuation coefficients is solved by fusing multiple focused cost functions. Finally, combined with the Lagrange
multiplier method, the estimated position of the wideband emitter is obtained through the spectral peak search of the cost
function values on the grid points. The proposed method can achieve high accuracy positioning under the condition of un-
known attenuation coefficients. Simulation and real-world test results show the effectiveness of the proposed method. In
four node multipath localization scenarios with a signal-to-noise ratio greater than 0 dB, the proposed method improves the
positioning performance by more than 30% compared to other TDOA-based DPD methods.
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