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Stochastic Modeling of Accidental Trip Using Planar Bipedal Walking Model
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Abstract: This paper proposes a stochastic model of an accidental trip during a stationary walking based on a planar
bipedal walking model with knee to find a way to mitigate the risk of trip and fall of elder walkers. In this study, the
accidental trip is defined as an unexpected contact of the swing foot with the ground that is modeled as a stochastic process.
The motion of the foot is modeled by a set of deterministic equations of motion with a reduced set of the initial conditions
at the instance just after the swing/support leg exchange. This model leads to a formulation of the probability of the
accidental trip by introducing a hazard function, which is usually used in the reliability analysis. A case study using a
simple walker model and a Gaussian white noise ground profile is numerically analyzed and the resulting stochastic map of

the trip risk is presented.
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Fig.1 Planar bipedal walking model with knee.
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Fig.2 The orbit of toe swing leg
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Fig.3 Hazard function of accidental trip.
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Fig.4 The result of simulation with stochastic model of trip.
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