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No.12: Velocity Increase by Vertical Leg Movement in Roller-Walk
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Yi-Hsin Jou, JOU AND JOU Patent Offices,
Gen ENDO, Tokyo Tech., gendo@mes.titech.ac.jp
Sigeo HIROSE, Tokyo Tech., hirose@mes.titech.ac.jp

Roller-Walker is a leg-wheel hybrid mobile robot using a passive wheel equipped on the tip of each leg. The
passive wheel can be transformed into a sole mode by rotating the ankle roll joint when Roller-Walker walks on
rough terrain. This paper propose a velocity increase method by vertical leg movement in order to adjust weight
distribution of the leg in accordance with a proper phase of the cyclic horizontal leg movement. We carried out
hardware experiments and confirmed slight velocity increase.
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Body Trajectory

(ii) Skating Mode (Passive Wheel)
Fig. 1 Roller-Walker: the white lines show trajectories of
the frontal leg ends and the body(left) and two modes of
ankle joint(right).
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d(t) = dogsset + do(sin(wt + 3m/2) + 1) (1)
0(t) = —0psin(wt + 31/2 + @) 2)
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dp=0.08 [m] 6¢=0.27 [rad] X

¢ = n/2[rad] Fixed
)
&,

Camber angle
90 [deg]

Fig. 2 Simulation model
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Z(t) = Zog fset + Zo sin(2wt + 3m/2) (3)
Z(t) = —4w?Zy sin(2wt + 371/2) (4)
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accoleration input: corresponding position
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Fig. 3 Vertical leg acceleration according to the horizontal
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Fig. 4 Velocity simulation using Open Dynamics En-
gine (dp=0.05[m], 0p=0.3[rad], ¢p=m/2[rad], w=3.14[rad/s],
¢ fr=mrad])
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Fig. 5 Hardware experiment with the proposed leg trajec-
tory (Zp=0.015m])
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Fig. 6 Experimental velocity according to Zy (do=0.05[m],
0p=0.3[rad], ¢p=n/2[rad], w=3.14[rad/s|, ¢s,=mn[rad])



