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Fig. 1: Biologically inspired one-leg model
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Fig. 2: Hopping motion of our leg model
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Fig. 3: One-legged running robot —Kenken—

Table 1: Main spec. of ‘Kenken’

Parameter Unit ][ Value
total mass kg 13.26
body mass (incl. boom) kg 9.66
leg mass kg 3.60
body length m 0.85
link length(each) m 0.18
toe length m 0.05
leg length (max.) m 0.52
leg length (min.) m 0.31
maximum stride m 0.52

body inertia around hip kgm? || 0.46
leg inertia around hip(max.) | kgm? || 0.13

leg inertia around hip(min.) | kgm? || 0.07
leg spring coefficient(each) N/m || 10000
length of lever-arm m 0.06
rated piston force @14MPa N 2200

rated piston speed @Q14MPa m/s 2.21
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Fig. 4: Illustration of experimental setup
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Fig. 5: Components of DADS model
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Fig. 6: Hydraulic system of Kenken
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Variables
i input current[mA]
QL: load flow[L/min]
X : cylinder length[m]
@— xD : cylinder velocity[m/s]
x1 Fa : cylinder force[N]
PL : load pressure[Pa]
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Fig. 7: Brock diagram of servo actuator
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Fig. 8: Control system for simulation model
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Fig. 10: Controller implemented as FSM
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Table 2: Details of FMS

State Control action

HOLD 71 =0, 22=0

PITCH i1 =—Kp(d— pa), i2=0
EXTEND | i1 = —Kp(¢p — ¢a), or 0, iz =ic
POSE i1=0, 122=0

SWING | i1 =—-Ki(gn —G@), i2=—Ks(q2 —P)
Event Condition when event occurs
td_pos sw=1, ¢—¢4>0

td_neg sw=1 ¢—¢a <0

phi_neg ¢—da <0

bottom gs >0

ext_max T = Tmaz, O 2 — 24 >0

lift off sw=20
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Fig. 11: Simulation results (0-6]s])
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Fig. 14: Experimental results
Fig. 12: Simulation results (0-2.4[s])



