TREARANE - $£02% - 5 08 1 - 2025 4 08 A DOI: https://doi.org/10.12349/foer.v2i8.8344

Research on Anti-interference Technology of Theater
Lighting Control System Based on PL.C

Yueyang Du
Tianjin Beichen District Workers’ Service Center, Tianjin, 300402, China

Abstract

This paper focuses on the anti-interference technology of the theater lighting control system based on PLC and conducts research on
the complex interference problems in the theater environment. First, analyze the composition structure of the system, and clarify the
functions and collaborative mechanisms of the control layer, execution layer, sensing layer and communication layer; Furthermore,
identify internal power sources, signals, equipment interference, as well as external interference sources such as electromagnetic
radiation, static electricity, and lightning strikes, and analyze their influence mechanisms on data transmission, logical operations,
signal integrity, and equipment safety. Anti-interference solutions are proposed from three aspects: hardware design such as power
processing, signal isolation and filtering, electromagnetic shielding, software optimization such as data verification and error
correction, instruction redundancy and delay filtering, self-diagnosis and handling of faults, and grounding and wiring design,
providing a practical and feasible technical path for improving the stability and reliability of the theater lighting control system.
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