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Fig. 1. Scheme of a pointed mass model with a convex sole at the end of
legs and an ankle without additional degree of freedom.
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Fig. 2. Dynamic model with parameters’ definition.
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Table 1. Model parameters’ definition.
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Fig. 3. Free body diagram of the model.
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Fig. 4. Validation results using simple inverted pendulum.
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Table 2. Parameters of input sole.

«$39)9 Sk S (e (la gl e 1Y Jgua

Q(3) Q(2) Q(1)
YYD NERRS N e YD
Sole Shape
T T T T T T T T
0r ° 8
002} . Ankle Point |
E 04l .
~ 0.06 s
-0.08 - ! ! I | ! I I I ]
0.1 -0.05 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

X [m]

"5')5)9 LSL S LJJM :() N

Fig. 5. Input convex sole.

Table 3. Domain and vertical displacement range of pointed mass trajectory for optimization.
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Table 4. Optimum value of trajectory parameters.
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Fig. 6 Optimization procedure of pointed mass trajectory.
Table 5. Optimum value of sole parameters.
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Fig. 7. Optimization procedure of convex sole.
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Fig. 9. Cost function variation during optimization.
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