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& RAF 2B 5 HE 54 05 8 fF T PE Ak 69 15 B2, FLA OTFS £ Z 3R - % % ¥} (delay Doppler, DD) 3 15 34 B9 7 51 Mk,
RH—MIRS-OTFS BERAAFEE I T %, $EESHLANREFRMEEEGF AL W HHRETIKREF
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Channel estimation algorithm for IRS-OTFS systems via sparse
signal recovery
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Abstract: This study focuses on the problem of fractional channel parameters affecting channel estimation performance in
intelligent reflecting surface-orthogonal time frequency space (IRS-OTFS) communication systems. A channel estimation
method for IRS-OTFS systems is proposed by leveraging the sparsity of OTFS channels in the delay-Doppler (DD) domain.
First, the joint sparsity channel estimation problem among channel parameters is transformed into a sparse signal recovery
problem. Next, the fast iterative shrinkage/thresholding algorithm (FISTA) is introduced to solve this problem. The input-
output relationship of the IRS-OTFS communication system is then derived. To address the issue of manual parameter tuning
in traditional FISTA, a network architecture based on the FISTA algorithm is proposed. This architecture unfolds the itera-
tive process of the sparse signal recovery algorithm into a neural network. The network is designed to automatically learn the
optimal hyperparameters and nonlinear functions within the algorithm. Theoretical analysis and simulation results demon-

strate that, under the same channel transmission conditions, the proposed algorithm achieves lower estimation error com-
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pared to the benchmark algorithm.

Keywords : intelligent reflecting surface (IRS) ; orthogonal time frequency space ( OTFS) ; channel estimation; sparse sig-

nal recovery
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Fig.3 NMSE comparison of different algorithms under
different signal-to-noise ratios
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