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Abstract: In this paper, the quantum state estimation problem with sparse interference is transformed into an optimiza-
tion problem of solving two sub-problems of the density norm’s kernel norm and the [; norm of sparse interference under
the constraints of quantum states. For the problem of slow convergence for the iterative shrinkage threshold algorithm
(ISTA), by introducing an acceleration operator in the iterative estimation of the two sub-problems, the difference between
the current value and the previous value is further compensated to improve the iterative speed of the algorithm (FISTA).
The FISTA algorithm is applied to solve the quantum state estimation optimization problem with sparse interference. In
the state estimation simulation experiment of 5 qubits, the FISTA is compared with the performance of four optimization
algorithms: ISTA, alternating direction method of multipliers (ADMM), fixed point ADMM (FP-ADMM) and imprecise
ADMM (I-ADMM). The experimental results show that the FISTA algorithm has better convergence and can obtain smaller
quantum state estimation errors.
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Fig. 1 Comparisons of estimation errors of two algorithms
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