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Abstract: We explore an online algorithm for quantum state estimation based on the
matrix exponentiated gradient method previously used in machine learning. We show
convergence of the estimate in probability to the true state in the case of noiseless
measurements with a constant learning rate, and in the case of noisy measurements with
an adaptive learning rate. We then propose to use running averages of the measurement
statistics and a constant learning rate to overcome the noise problem. The proposed
algorithm is numerically compared with batch maximum-likelihood and least-squares
estimators. The results show a superior performance of the new algorithm in terms of
accuracy and runtime complexity.
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