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Research on series-parallel hybrid upper
limb rehabilitation robot based on mirror therapy

YANG Tao', LIU Cuifeng’, HUANG Zishan'
(1. School of Design, Fujian University of Technology, Fuzhou 350118, China;
2. School of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; To address the issues of significant interference in the drive system inherent to the traditional serial
motor structure of upper-limb rehabilitation robots and the common unilateral neglect syndrome in post-stroke
patients, a serial-parallel hybrid structured upper-limb rehabilitation robot based on mirror therapy was
designed. This system features two rehabilitation training modes: mirroring the healthy limb’ s posture and
direct drive via a handle. By unifying the serial and parallel motor arrangement on a fixed bracket, the
drawbacks of a purely serial structure were resolved. ADAMS simulation results validated the kinematic
performance of the robot structure, MATLAB analysis evaluated its workspace coverage capability, and
physical prototype experiments further confirmed the stability of the drive system and the practicality of the
rehabilitation training modes. The results demonstrate that the system’ s multiple rehabilitation modes can meet
the requirements of rehabilitation training.
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Fig.1 Main structure model diagram
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Fig.2 Motor drive control system
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Fig.3 Transmission mechanism
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Fig.4 Block diagram of hardware control system
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Fig.5 Block diagram of software control system
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Fig.6 Human-machine mirror motion mapping algorithm
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