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New Subchip Multipath Time-Delay Estimation Method

Fu Longfei, Zhang Shuilian, Li Shikai

(Institute of Information Engineering, PLA Information Engineering University, Zhengzhou, 450002, China)

Abstract: According to the sparsity of the channel response, a multipath time-delay estimation
model based on compressed sensing (CS) is proposed in frequency domain. Using the model,
the time-delay estimation is converted into sparse vector estimation from undersampled data.
The restricted isometry property (RIP) is satisfied by partial discrete Fourier transform
(DFT) matrix and the channel response is sparse. According to CS theory, the required
amount of data for the estimation is sharply decreased. The reason why the proposed method
has subchip multipath estimation ability and excellent anti-noise property is also analyzed.
Then, the time-delay estimation performance of the CS method is compared with the multiple
signal classification (MUSIC) algorithm and the estimation of signal parameters via rotational
invariance technique (ESPRIT) algorithm. Simulation and analysis results show that the pro-
posed method has super-resolution performance in subchip multipath time-delay estimation ow-
ing to no prediction of the number of multipath. And it is superior to MUSIC and ESPRIT al-
gorithms under certain conditions.

Key words: compressed sensing (CS); sparse channel; multipath time-delay estimation; dis-

crete Fourier transform (DFT) matrix; sparse vector estimation
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