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Influence of Vibration Characteristics of Elderly-assistant
Robots on Hand Comfort in Walking Posture
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Abstract : When the elderly-assistant robot is helping the old person to walk outdoors, it may meet uneven road or
instantaneous impact. These situations will give the robot impact vibration and impart the old person the segmental vibration
of the hands. In this paper, impact vibration resistance characteristics of the robot and walking comfort of the elderly due to
impact are analyzed in order to study whether the elderly-assistant robot meets the comfort requirement of the elderly or not.
First of all, the forced vibration of the front and rear wheels of the robot under different displacement input is analyzed and
the 2-DOF vibration model, including double shaft vertical vibration and pitching vibration, of the robot is established. Then,
the vibration model of the hands of the old person is established by using the geometrical characteristics of the robot. Finally,
Matlab / Simulink software is used to simulate the model for impact resistance vibration characteristics of the robot and
walking comfort of the old person for both situations such as instantaneous impact and uneven road. The results show that
the vibration amplitude and vibration velocity of the hands of the old person are small under both the situations. Thus, the
elderly-assistant robot meets the elderly comfort requirement of operation by hands. The research process provides a
theoretical basis for analysis of the related issues for the same kind of robots.

Keywords : vibration and wave; vibration and wave; elderly-assistant robot; MATLAB/Simulink simulation analysis;
impact vibration resistance characteristics; comfort
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