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Consideration of generating the walking motion with altering speed

with human neuro-musculo-skeletal model
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Abstract: Referring to Taga’s model as a reference, a new model was constructed by introducing the upper central nervous
system (CNS) which outputs the switching command for neuronal parameters and the direct stimulation to motor neuron in
the basic neuro-musculo-skeletal model. The walking motion with altering speed was generated by forward dynamical
calculation using the model. Neuronal parameters of the motor command model for altering speed were determined by
optimization of an evaluation function which consists of energy cost, changing rate of joint torque and the number of steps
for walking speed alteration. As the result, it was shown that temporary direct motor command from upper CNS to motor
neuron strongly affects on quick achievement for altering walking speed.
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Fig. 1 Neuro-musculo-skeletal model for steady gait.
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Fig. 2 Structure of neuro-musculo-skeletal model
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Table 1 Parameters for the skeletal model.

Trunk Thigh Lower thigh Foot
Mass[kg] 48.0 7.0 3.0 1.0
Length[m] 0.9 0.4 0.4 0.14
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Fig. 5 Motion of gait speed alteration plotted every 0.2[s].
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Fig. 6 Time variation of COM velocity.
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