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Abstract

This paper studies the distributed privacy-preserving entropy filtering problem for a class of state-
saturated systems under the influence of non-Gaussian noise. Firstly, a distributed filter is designed
by introducing a variable decomposition strategy and considering the characteristics of system
state saturation, where the multiplicative noise and non-Gaussian noise suffered by the system are
taken into account. Next, by combining the existing time-varying dynamic keys that meet the con-
straint conditions and the decomposition rules, the relationship between the private error covari-
ance matrix and the public covariance matrix and their upper bounds are obtained. On this basis,
the filter gain to be designed is obtained by minimizing the cost function under the maximum en-
tropy criterion based on the S-t kernel function. Finally, the privacy of the designed filtering algo-
rithm is analyzed by comparing the eavesdropper’s filtering error covariance with the normal fil-
tering error covariance. The effectiveness and security of the algorithm are verified by simulation
examples.
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