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Abstract : With the rapid development of high-rise buildings and port operations, the safety and efficiency issues
caused by the swinging of tower cranes due to load oscillation have become increasingly prominent.
Traditional PID control is inadequate for handling the nonlinear and time-varying disturbances in
complex working conditions, necessitating intelligent anti—swing solutions. This paper focuses on a
12t/60m tower crane (Project C-12) at a specific port, proposing a cascaded control architecture.
The outer loop employs fuzzy PID for high—precision trajectory tracking, while the inner loop combines
sliding mode control to suppress swing angles. Genetic algorithms are used to optimize the fuzzy rule
weights, addressing the issue of parameter adaptation.
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