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Abstract: Currently radar target parameter estimation algorithms based on orthogonal
time frequency space (OTFS) primarily focus on on-grid estimation. However, these on-grid
estimation algorithms fail to effectively address the off-grid phenomena encountered in
practical scenarios. Additionally, the target parameter estimation performance of existing
off-grid estimation algorithms is limited by modeling errors, making it difficult to ensure the
effective operation of radar systems in complex environments. To address these issues, a

dynamic-sparse Bayesian learning (dynamic-SBL) algorithm based on OTFS modulation was
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proposed. The algorithm introduced a dynamic virtual grid within the sparse Bayesian
learning framework, continuously updating and adjusting grid parameters to reduce modeling
errors and enhance target parameter estimation performance. Furthermore, it employed the
unique sparsity characteristics of the OTFS radar channel to implement selective local
updates of the grid parameter, thereby reducing the computational complexity. Simulation

results demonstrate that the proposed algorithm achieves a lower mean square error in

estimating normalized delay and Doppler frequency, with target parameter estimation

performance superior to that of traditional off-grid estimation methods. This algorithm

shows considerable potential for practical applications in radar systems.

Key words: orthogonal time frequency space (OTFS); off-grid parameter estimation;

radar channel; dynamic grid; sparsity; low complexity
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