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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 sole mode by rotating ankle roll joint when Roller-Walker walks on rough

terrain. This paper discuss energy efficiency of locomotion in wheeled mode. We define a leg trajectory to produce

forward straight propulsion and optimize the parameters of the leg trajectory using numerical simulator where

optimization criteria is set to specific resistance. Then we carried out hardware experiments and empirically

derived the experimental specific resistance. We show that the wheeled locomotion has 8 times higher energy

efficiency than an ordinary crawl gait.

Key words: Leg-wheel hybrid robot, Roller-Walker, Specific Resistance
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(b) Skating mode
Fig. 1 Roller-Walker: the white lines show trajectories of
the frontal leg ends and the body.(left)
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d(t) = dog pser + do(sin(wt + 3m/2) + 1) (1)
0(t) = =0y sin(wt + 37/2 + ¢) 2)
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dp=0.08 [m] 6 ¢=0.27 [rad]
¢ = n/2[rad] Fixed

Fig. 2 Simulation model
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Fig. 3 Examples of specific resistance: work against friction

resistance(left), work against gravity(right)
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Fig. 4 Relationship between the leg trajectory parameters

(do, 0p) and simulated specific resistance e
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Fig. 5 Measurement of experimental specific resistance
(lowering body height provides the larger dy)
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Fig. 6 Relationship between dy and experimental specific
resistance e
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