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Abstract

To address the problems of low feeding efficiency, poor landing-point
consistency, and unstable training rhythm in traditional badminton practice, this paper
proposes and implements an automatic badminton serving system based on PLC. The
system is built on Siemens S7-1214C PLC and integrates shuttle feeding, serving
actuation, two-dimensional posture adjustment, human-machine interaction, and
safety protection. A layered software architecture is adopted, including one main
program and multiple function modules, to support manual operation, fixed-point
serving, two-point serving, and random serving modes. A TP1200 Comfort HMI is
configured for online parameter setting and real-time status monitoring. In addition,
emergency stop, low-shuttle interlock, limit protection, fault reset, and alarm
functions are implemented to improve operational safety and reliability. Engineering
analysis and debugging verification indicate that the system can stably execute the
“positioning-feeding-serving-loop” process in different modes. The proposed design
demonstrates good maintainability and scalability, and can provide practical guidance
for intelligent upgrading of sports training equipment.

Key Words: PLC; automatic badminton server; S7-1214C; HMI; sequence

control; mechatronics
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