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Abstract: Gait asymmetry is a critical clinical feature for most hemiparetic patients, and studies have demonstrated
that wearing a unilateral exoskeleton can effectively improve gait symmetry in these individuals. Although admittance
control is a classic method for compliance control, existing research on its application to lower limb exoskeletons has
not substantiated the beneficial effects of varying admittance stiffness on gait symmetry restoration in hemiplegic pa-
tients. To address the gait recovery needs of hemiplegic patients and enhance human-machine interaction
compliance, a unilateral hip joint exoskeleton with an admittance control system was designed and developed.
Through dynamic modeling and control system simulations, the impact of admittance parameters on the exoskele-
ton’s compliance was analyzed. This study compares the gait characteristics of real and simulated stroke patients to
validate the effectiveness of artificial impediments, binding 10% of body weight to the calf. Experiments were con-
ducted with eight healthy subjects, including normal walking, walking with simulated stroke patient conditions and

artificial impediments, 10 sets of gait recovery trials with different admittance stiffness levels combined with artificial
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impediments and exoskeleton assistance, and consistency verification on a real-time motion analysis and training

interaction platform. Experimental results show a significant improvement in gait symmetry with unilateral exoskele-

ton admittance control (p < 0.01) . The selection of stiffness parameters for hip exoskeleton admittance control varies

due to individual differences, highlighting the need for customized stiffness coefficient design based on these differ-

ences. By adjusting stiffness parameters, gait assistance can be provided to individuals with lower limb walking dis-

abilities, accommodating individual differences to improve gait symmetry. This work lays the foundation for future

research on online admittance parameter optimization and personalized gait assistance.

Keywords: stroke; hemiplegia; gait rehabilitation; lower-limb exoskeleton; admittance control
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Fig.2 Schematic of the unilateral hip joint exoskeleton control system
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of the simulated hemiplegic experiment
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