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Abstract: Under Single Measurement Vector (SMV) and low Signal-to-Noise Ratio (SNR) conditions, the sparse

reconstruction method can improve the estimation accuracy of Time Of Arrival (TOA). However, the existing
reconstruction algorithms have some mistakes and missing in the selection of sparse support set elements, which
leads to limited estimation accuracy. In order to solve this problem, this paper proposes an algorithm based on
sparse reconstruction Loop Matching Pursuit (LMP), which improves the estimation accuracy of the direct
path. The algorithm first establishes a sparse representation model of channel impulse response. Then, under
the premise of having obtained initial support set, the elements in the support set are removed cyclically. In
addition, according to the maximum value of the current residual within the product, the remaining elements
are used to match and add the new elements until the residual product is the same. Finally, the estimate of the
TOA is obtained using the relationship between the time delay value and the sparse support set. The
simulation results show that the proposed algorithm has higher estimation accuracy than the traditional sparse
reconstruction time delay estimation algorithm. At the same time, based on the USRP platform, the
effectiveness of the proposed algorithm is verified by the actual signal.
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