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Development of a multimodal virtual reality training system for trauma rehabilitation with a long cycle

Li Zhang, Jiang Xu, Yanhua Xu, Lanchao Zhang
The 920th Hospital of the Joint Support Force of the People's Liberation Army of China, Kunming, Yunnan

[ Abstract] The long rehabilitation cycle and low efficiency of trauma patients are common challenges faced
by current rehabilitation medicine. This is mainly constrained by the inefficient implementation of traditional
approaches, dual delays of physiological and psychological factors, and uneven resource allocation. To address these
challenges, this paper proposes and designs a multimodal virtual reality training system that integrates perceptual
interaction, motion capture, and intelligent feedback mechanisms to construct individualized and dynamically
adaptable rehabilitation plans. Under the regulation of data-driven rehabilitation paths, this system achieves real-time
training optimization and functions such as neural-motor function remodeling, effectively promoting the
improvement of rehabilitation efficiency and shortening the cycle. Research has proved that this system has
significant advantages in functional integration, intelligent response, and individual adaptation, and provides a
feasible path for the future development of intelligent rehabilitation.
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