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Level Walking of Active Rimless Wheel with Upper Body
and Viscoelastic Legs

o Junji KAWAMOTO (JAIST), and Fumihiko ASANO (JAIST)

Abstract: This paper investigates level dynamic walking of an active rimless wheel with an upper body and

viscoelastic legs. Our model achieves stable walking on level ground only by a simple control for maintaining

the upper body angle. We then analyze the gait properties with respect to the physical parameters of the

upper body through numerical simulations. Furthermore, adaptation ability to uneven terrain is discussed.
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Fig.1 Model of active rimless wheel with upper body and

viscoelastic legs
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(1) Collision phase I (Ground)  (2) Stance phase (Double-limb support)

S

(4) Stance phase (Single-limb support IT)

(3) Collision phase II (Stopper)

Fig.2 Phase sequence
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Table 1 Physical parameter setting

mr 10.0 kg Lt 1.0 m

mug  10.0 kg Lo 1.0 m
m 1.0 kg L* 1.02 m
a 7w/4 rad k500 N/m
a 0.3 m ¢ 200 N-s/m
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Fig.3 Simulation results of level dynamic walking
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Fig.4 Stick diagram of steady gait

T TS I
L fo6[m
0.95 - =07[m -
0.9 Ly=0.8[m] —«—

[7=09[m] —&—
085 - L7 =10[m] 1

Walking speed [m/s]
o
o
o

0.25
0.2
0.15

0.1 L L L L L L L L L L L L L L L
35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140
Yy [deg]

Fig.5 Walking speed with respect to 14 for five values of Lt
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Fig.6 wmax with respect to walking speed for four values of

k and rigid-legged model
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