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Elderly-Assistant Robot for the Elderly Fall Prevention
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Abstract: In view of the problems of inadequate security measures and models’ limitations of the elderly fall
prevention for the existing walking-assistant robot, the dynamical models of the human-robot system to prevent
the elderly from falling are established for the designed elderly-assistant robot, and the dynamic stability of
human-robot system is analyzed. Firstly, the dynamical model of human inverted pendulum is established, and
the dynamic stability region of human body and the possible form of human fall are obtained. Then, the
dynamical models of the human-robot system to prevent the elderly from falling are established from four
situations, namely, human fall forward, fall back, fall to the left, and fall to the right respectively, and the
constraint conditions of dynamic stability of the system are given. Finally, the dynamic stabilities of the human
body and the robot are respectively analyzed by solving the dynamic equations of the human-robot system, and
experiments are conducted on the lab-scale robot to verify the effectiveness of the dynamical models. The
experimental results show that the inclination angles of the robot are less than 1< and the inclination angles of
the human body rapidly drop to zero in a short time in four situations. The human-robot system meets the
requirements of dynamic stability, and the designed robot can prevent the elderly from fall. The dynamical
models established in the dynamic stability analysis of human-robot system provide a theoretical basis for the
control research of similar robots, which is helpful to the practical application of the elderly-assistant robot.
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