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Distributed online optimization algorithm based on differential privacy
mechanism and one-point feedback

ZHANG Bo', XU Yue', KANG Le', ZHANG Guijun’
( 1. State Grid Ningxia Electric Power Co., Ltd., Information Communication Company, Yinchuan 750002, Ningxia, China;
2. College of Finance and Economics, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: For distributed online optimization problem with privacy protection on directed networks, this research proposed a
distributed online optimization algorithm based on differential privacy mechanism. The state of the node was disturbed by random
noise which conformed to the Laplacian distribution, and the privacy information of the node was effectively protected. To solve the
problem of unknown gradient information explicitly, this research introduced an one-point feedback to estimate the real gradient, and
used the estimated gradient information to guide the update of decision variables, so that the algorithm could adapt to the scenario
where the gradient information was unavailable. The theoretical results showed that the proposed algorithm could not only protect the
privacy information of nodes but also realize the sublinear regret, and the distributed online optimization problem could be effectively
solved. The simulation results verified the effectiveness of the algorithm.
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