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Research on modeling and optimization of limb rehabilitation assistive devices driven by intelligent

algorithms

Yunshu Zhou, Jihong Wang, Meijuan Jin, Yang Yang"
School of Health Sciences, Nantong University of Science and Technology, Nantong, Jiangsu

[ Abstract] With the growing aging population and the rising number of individuals with limb functional
impairments, upper and lower limb rehabilitation assistive devices have emerged as critical tools for enhancing the
efficacy of rehabilitation therapy. The integration of intelligent algorithms provides essential support for the
intelligent advancement of these devices, effectively overcoming limitations such as poor adaptability and low control
precision in conventional systems. This paper presents a systematic review of recent advances in intelligent
algorithms applied to model construction and optimization in upper and lower limb rehabilitation assistive devices.
It focuses on current methodologies in device modeling—particularly kinematic and dynamic modeling—and
examines the integration and application of core intelligent algorithms, including optimization algorithms, control
strategies, and motion intention recognition techniques. The study offers a structured research framework and
technical reference for the intelligent development of rehabilitation assistive technologies, contributing significantly
to the synergistic integration of rehabilitation medicine and intelligent computing.

[ Keywords Jintelligent algorithms; Upper and lower limb rehabilitation assistive devices; Kinematic modeling;

Parameter optimization; Rehabilitation control
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