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A Valiable Control Method of Walking Speed for Biped Walking Using Dynamics
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Abstract— We have studied the simple control method for biped walking using its dynamics. Conventional
control methods for biped walking are generally designed, that is independent of its dynamics. Therefore it

forces the use of extremely high torque to realize the walking locomotion. In this paper, we confirmed that

a planar three-link model walker controlled by this method can change its walking speed with lower energy

consumption when the moment of inertia of the swing leg at the hip joint is changed without changing the

step length in computational simulations.
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Fig.1 Planar 3 link model of the robot
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Fig.2 The motion phases of one cycle

Table 1 Link parameters

m; [ kg] 1.50 I [ m] 0.500
ms [ kg ] 0.750 I, [m] 0.250
mz [ kg] 0.750 I3 [m] 0.250
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Fig.3 Time series of Iy
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Fig.6 Result of the foot
gait (k=0.03)

Fig.7 Result of the foot
gait (k=0.23)

0000000 &k, 000000O0C0OO0BOOOO
goboooboobogooobobuooboooboo
goboobogobboboooboobooboo
gooooooog

5. Joon

gbooboobooooboobooboooooo
gobooboobooboobooobooboo
gobooboobboboobobooboooboo
goboobobobbobboobuoobooboo
ooo20000000 3000000000000
ooooooooooobooooobooooosoog
goboobbobbobbooboobooboo
gboogboooboobgoooboboobooboo

6. UU

gobooobobbobbooboobooobag
U ogbobooobobobobooooobobod
googoogo

good

1) Yamasaki, F., Matsui, T., Miyashita, T. and Ki-
tano, H., PINO The Humanoid that Walk, Proc.
of The First IEEE-RAS International Conference on
Humanoid Robots, CD-ROM, (2000).

2) T. McGeer, Passive dynamic walking, The Interna-
tional Journal of Robotics Research, 18, 6, pp.62 — 82
(1990).

3) Asano, F., Yamakita, M. and Furuta, K., Virtual
Passive Dynamic Walking and Energy-based Control
Laws, Proc. of International Conference on Intelligent
Robots and Systems, CD-ROM, (2000).

4) Yamasaki, F., Endo, K., Asada, M., Kitano, H., A
Control Method for Humanoid Biped Walking with
Limited Torque, Proc. of The RoboCup 2001 Inter-
national Symposium, CD-ROM, (2001).



