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Robust Distributed Monitoring Algorithm Under Limited Interference

YAN Xinyu and HUANG Zengfeng
School of Data Science,Fudan University, Shanghai 200433, China

Abstract Distributed monitoring is a pivotal area in the field of distributed systems. It focuses on the coordination of computa-
tional tasks between multiple sensors and a central processor. Typically,sensors notify the central processor immediately upon re-
ceiving signals,leading to energy wastage. However, this traditional communication mechanism is inefficient for several reasons.
Firstly, the central processor often only needs summarized information, like the total number of signals received over a period.
Secondly.sensors buried within objects rely on battery power,making replacements challenging. Lastly. the energy consumed in
communication surpasses that needed for computation. In contrast, distributed algorithms summarize results before transmitting
to the central processor,proving to be more economical. Good distributed tracking algorithms not only achieve tracking tasks with
smaller communication costs,conserving sensor energy and prolonging lifespan, but also demand considerations for communica-
tion efficiency and accuracy. However,current research on distributed threshold monitoring problems based on preset probability
distributions is relatively limited. Existing studies often rely on idealized assumptions, resulting in algorithms lacking robustness
against real-world interference. This paper introduces interference to simulate the complexities of the real world,aiming to identi-
fy more robust distributed tracking algorithms. The proposed algorithm reduces communication rounds by judiciously selecting
the thresholds for sensors to send notifications to the central processor,significantly reducing communication costs. Additionally,
it ensures algorithm accuracy in the presence of interference. The algorithm’s accuracy is theoretically proven,while its communi-
cation cost can reach O(K loglog N) when interference is limited. This study provides a fresh perspective on distributed tracking

algorithms, supporting the solution of practical tracking problems.

Keywords Random algorithm,Sampling. Distributed monitoring,Data streams, Functional monitoring
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