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Abstract

In order to assist patients with lower limb dysfunction to walk on stairs of different sizes, im-
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proved dynamic movement primitives (DMPs) combined with robot kinematics analysis were
used to plan the trajectory and gait of the lower limb walking-assistant robot. At first, the rela-
tionship between the posture of the end mechanism and the angles of each joint was established
based on D-H model. Then, the improved DMPs were used to simulate the trajectory curve of nor-
mal human walking stairs, and the target points were modified according to the height and width
of the stairs. After generalization, the trajectory curve adapted to the new scene was obtained.
Then, the trajectory of ankle joint and hip joint of the robot adapted to stairs of different sizes is
planned by using inverse kinematics analysis of robot. The simulation results show that the im-
proved DMPs combined with inverse kinematics analysis can effectively plan the gait of the walk-
ing aid robot so that the robot can adapt to stair walking with different parameters.
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Table 1. D-H parameters of a single leg of the lower limb walking-assistant robot
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Figure 1. D-H model of the lower limb walking-assistant robot
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Figure 2. Swing leg vertical movement curve of ankle joint
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Figure 3. Motion curve in sagittal plane of swinging ankle joint
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Figure 4. Simulation verification of inverse kinematics gait planning
4. HIBEEF LSRR HERIE

100 ——b=0.3,h=0.15
80 —B—b=0.25,h=0.15
& b=0.25,h=0.2
& 60 —b=0.25,h=0.125
R
19 40
in
¥ 20
&

0

0 20 80 100

40 60
BHAM (%)

Figure 5. Validation of the gait plan under different staircase parameters
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