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Real-time State Estimation and Feedback Control for n-qubit Stochastic Quantum Systems

ZHANG Jiao-Yang' CONG Shuang' KUANG Sen'

Abstract The problem of real-time state estimation and feedback control of n-qubit stochastic quantum systems
is investigated in this paper. Considering the presence of Gaussian noises in the continuous weak measurement
(CWM) process, a real-time quantum state estimation (QSE) algorithm based on the online alternating direction
multiplier method (OADM), short for QSE-OADM, is deduced for n-qubit stochastic quantum systems. The con-
trol law is designed via the Lyapunov-based approach to realize real-time quantum state estimation-based feedback
control, and the convergence of the proposed control law is proved. Numerical simulations are carried out for 2-
qubit stochastic quantum systems, and the superiority of the proposed control scheme is verified in comparison with
the performance of quantum feedback control schemes based on the QST-OADM (quantum state tomography based
on the online alternating direction multiplier method) algorithm and the OPG-ADMM (online proximal gradient-
based alternating direction method of multipliers) algorithm.
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Fig.1 Real-time state estimation performance under
various external control fields
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