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Training mode design and application of horizontal
lower limb rehabilitation robot trajectory planning
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Laboratory of Robot and Intelligent Systems, Henan University of Science and Technology, Luoyang Henan 471023, China)

Abstract; In view of the increasing number of patients with lower limb motor dysfunction caused by moderate stroke, a horizontal
lower limb rehabilitation robot is designed in this paper.Based on the analysis of the robot’s structure, kinematics and the range of
motion of hip, knee and ankle joints, combined with modern rehabilitation theory, a variety of rehabilitation training modes are
designed. The end structure of the robot is designed with flexible joints to ensure the flexibility of rehabilitation training. Combining
the S—type trajectory planning principle with the designed rehabilitation training mode, the motion trajectories of the robot’s hip knee
joint and hip knee ankle joint are simulated on Simulink. Finally,the rationality of the structure of the horizontal rehabilitation robot
and the scientificity of the rehabilitation training mode are verified through the experiment of designing the bicycle riding mode in the
air.
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Fig. 1 Three dimensional model of the robot
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Fig. 2 Three dimensional drawing of flexible end
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Fig. 3 Physical prototype of the robot
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Fig. 4 Robot linkage coordinate system
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Tab. 1 D-H parameters of the robot
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Fig. 5 Mechanism model of lower limb rehabilitation training robot
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Tab. 2 Range of motion of human lower limb hip,knee and ankle

joints
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Fig. 6 Kicking training mode
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Fig. 7 Kick training mode
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Fig. 8 Ankle swing training mode
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Fig. 9 Training mode of cycling in the air
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Fig. 10 Curve of hip and knee joint in circular track
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Fig. 11 Curve of hip and knee joint
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Fig. 12 Curve of ankle joint
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Fig. 13 Hip, knee and ankle rehabilitation experiment
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Fig. 14 Tracking curve of drawing a circle at the end
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