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Review of key technologies for flight simulator motion platforms

ZHAO Dahai', SUN Huanyu', ZONG Ning®, GUO Xiaogiang®
(1. AVIC Shenyang Aircraft Design and Research Institute, Shenyang 110035, China)
(2. School of Mechanical Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: The flight simulator motion platform serves as a core piece of equipment for flight training. Its motion per-

formance and mechanical properties directly influence pilot training effectiveness and immersion. Existing studies have

mostly focused on a single technical domain. They lack a systematic integration of structural design, actuation con-

trol,

and physiological perception. This review covers key technologies for the motion platform. These technologies

include structural configuration and actuation, kinematic and dynamic modeling, robust and intelligent control, and

motion fidelity and physiological perception simulation. Domestic and international research progress is systematically

reviewed. Different configurations and actuation methods are compared in terms of their applicable boundaries. Cur-

rent problems are analyzed, including motion workspace, dynamic response and stability, washout algorithm parame-

ter tuning, and multi—channel perceptual coupling. Future directions are also outlined. These directions include redun-

dant actuation, series - parallel hybrid configurations, rigid - flexible coupling dynamic modeling, and multimodal

physiological perception—based cooperative control. This review aims to provide a theoretical reference for indepen-

dent innovation and technological breakthroughs in high-level flight simulator motion platforms.
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