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Abstract : For the elderly living alone, falls can be a serious problem encountered in daily life. Some elderly people are unable
to stand up without the assistance of a caregiver. They may become unconscious after a fall, which can lead to serious
aftereffects such as hypothermia, dehydration, and sometimes even death. We treat the subject as an inverted pendulum and
model its angle from the equilibrium position and its angular velocity. As the model is non-linear, we implement the filtering
method with a particle filter which can estimate true states of the non-linear model. In order to evaluate the accuracy of the
particle filter estimation results, we calculate the root mean square error (RMSE) between the estimated angle/angular velocity
and the true values generated by the simulation. The experimental results give the highest accuracy RMSE of 0.0141 rad and
0.1311 rad/s for the angle and angular velocity, respectively.
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