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Abstract

To address the limitations of traditional upper limb rehabilitation—such as monotony and low
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patient compliance—this paper proposes and implements a virtual reality (VR)-based rehabilita-
tion system integrated with IMU-based motion sensing. Developed on the Unity 3D platform, the
system utilizes a “Fruit Ninja”-inspired interactive scenario where users wear an IMU sensor to
control a virtual “light blade” for slicing dynamic targets. The system architecture consists of four
core modules: a virtual training environment, a human-computer interaction module, a motion
data acquisition unit, and a real-time feedback module. Together, they form a closed-loop inter-
action from motion capture to immersive response. Designed to merge functionality with playa-
bility, the system supports low-cost deployment, customizable training tasks, and potential for
remote rehabilitation applications. Results indicate that the system effectively enhances user en-
gagement, provides immersive feedback, and offers a viable solution for personalized motor re-
covery pathways.
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Figure 1. Framework of the designed rehabilitation training system
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Figure 4. Flowchart of the virtual reality
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