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Study on Stable Gait Generation of Quadruped Walking Robot
Using Minimum-Jerk Trajectory and Body X-axis Sway
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Abstract In this paper, three theories for improving the stability of quadruped robot are presented.
First, the Minimum-Jerk Trajectory is used to optimize the leg trajectory. Second, we compare the
newly proposed sine wave and the conventional LSM in this paper based on the Jerk value. Third, we
calculate the optimum stride of the sway through repetitive robot simulation using ADAMS-MATLAB
cosimulation. Through the above process, the improvement of the robot walking is compared with
the existing theory. First, the average gradient of the point where the leg trajectory changes rapidly
was reduced from at least 1.2 to 2.9 by using the Minimum-Jerk targetory for the movement of the
body and the end of the leg during the first walk, thereby increasing the walking stability. Second,
the average Jerk was reduced by 0.019 on the Z-axis, 0.457 on the X-axis, and 0.02, 3D on the
Y-axis by 0.479 using the Sin wave type sways presented in this paper, rather than the LSM(Longitude
Stability Margin) method. Third, the length of the optimal stride for walking at least the Jerk value
was derived from the above analysis, and the 20cm width length was the most stable.

Key Words : ADAMS-MATLAB co-simulation, LSM, Longitudinal stability margin, Minimum-Jerk
Trajectory, Quadruped Walking Robot
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Table 2. Jerk change of each axis according to stride
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Jerk Z X Y 3D
Avg.(LSM) 0.211 1.195 0.821 2218
Avg.(Sine) 0.191 0.738 0.801 1.739
Reduction 0.019 0.457 0.02 0.479
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Amp 10(cm) 15(cm) 20(cm) 25(cm)

X-jerk | 599E+15 | 645E+15 | 6.90E+15 | 7.5E+15
Y-jerk | 8.39E+15 | 7.82E+15 | 7.30E+15 | 7.35E+15
Z-jerk | 1.94E+15 | 1.78E+15 | 1.65E+15 | 1.66E+15
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