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Abstract: Trajectory generation is important because it determines the walking stability, continuity, and
performance of a body in motion. Generally, the Linear Inverted Pendulum Mode is used for trajectory
generation; however, for the sake of simplicity, the trajectory in this mode does not allow vertical motions
and pitching motions of the body. This paper proposes a new trajectory generation method called Extended
Linear Inverted Pendulum Mode (ELIPM) that allows vertical motion as well as pitching motion. This method
can also improve the performance of locomotion by controlling the stride and locomotion frequency of a
body.
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Fig. 1 Inverted pendulum model
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Table 1 Variation of w and Heigh in simulation

Time w Heigh (m) Velocity (m/s)
4.0s 5.021 0.389 0

5.0s 5.018 0.389 0

6.0s 5.586 0.350 -0.193
7.0s 5.652 0.311 -0.028
8.0s 5.654 0.307 0

9.0s 5.652 0.307 0

Table 2 Parameters of the biped robot

Link length (m) Link mass (kg)
Body 0.24 5.7
Thigh 0.16 2.4
Shin 0.16 1.9
Foot 0.08 0.5
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Fig. 3 Desired body trajectory in the vertical direction

Fig. 4 2D Biped robot
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Fig. 6 Oscillatory trajectory in the vertical direction
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