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Abstract

The construction of high precision lower limb exoskeleton gait method is helpful to improve the
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lower limb rehabilitation effect. Aiming at the problem of insufficient motor tracking accuracy in
the rehabilitation treatment of patients with disabilities assisted by lower limb exoskeleton, a dy-
namic model was established based on lower limb structure, and a linear actuator driven exoske-
leton structure model was designed. In order to improve the accuracy of gait output and reduce
the influence of external Disturbance in exoskeleton operation, a Sliding Mode Control (SMC) me-
thod combining Nonlinear Disturbance Observer (NDO) is designed. The optimizer is used to glo-
bally optimize the parameters of the control model to obtain the optimal inversion sliding mode
control law parameters. By comparing the tracking accuracy of SMC and NDO-SMC in the presence
of interference signals, it is found that the NDO method can effectively reduce the influence of ex-
ternal interference and improve the tracking accuracy by 31%. Comparing the trajectory tracking
errors of SMC and AO-SMC controller, compared with genetic algorithm, the optimizer greatly im-
proves the convergence speed of control algorithm parameters, and improves the gait trajectory
tracking accuracy by 63%.
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Figure 1. 3D model of lower limb exoskeleton
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Figure 2. Schematic diagram of lower extremity exoskeleton structure
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Table 1. Power assist structure symbol description
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Table 2. Structural dimension parameters
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Figure 3. Control diagram of lower limb exoskeleton
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Figure 4. Optimization process of Aquila optimizer
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Figure 5. Lower extremity exoskeleton experimental platform
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Figure 11. SMC joint trajectory tracking diagram with interference
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