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Application Analysis of Anti-shake and Precise Control
Function of Intelligent Crane

Lei Chi
Western Superconducting Materials Technology Co., Ltd., Xi’an, Shaanxi, 710018, China

Abstract

Intelligent cranes are transitioning from experience-based operation to model-driven, data-empowered automated operations, where
anti-sway and precision control are critical for enhancing safety, efficiency, and repeatability. Anti-sway control primarily addresses
load swing angle and amplitude suppression, while precision control focuses on spatial positioning and trajectory tracking of the
hook or load. These two aspects interact under dynamic coupling, actuator saturation, operational disturbances, and safety constraints.
This paper systematically outlines key technical pathways, system architectures, and evaluation methods from four dimensions—
application requirements, perception modeling, control strategies, and engineering implementation—by examining both anti-sway
and precision control. It proposes integrated trajectory planning with closed-loop control coordination, robust design for operational
uncertainties, and adaptive optimization based on online estimation. These insights provide valuable references for intelligent
upgrades in port, metallurgy, assembly, and warehousing scenarios.
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