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Design and control of a 5-wheeled wheelchair with an active-caster drive system
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An add-on drive system for a manual wheelchair was developed. The
active-caster, which has been developed for omnidirectional mobile robots, was applied to the add-on
drive system. Single active-caster is mounted on the back side of a manual wheelchair for running
on the ground as a normal electric wheelchair. Additionally a link mechanism which varies relative
position of the active-caster to a wheelchair was designed. The mechanism allows the wheelchair to
flip up front casters without dynamic balance controls, called as “ static wheelie” . By using the

proposed static wheelie, ascending and descending of a 10cm-step by a developed algorithm. To
eliminate the complex manual operation for the step climbing procedure, semi-automatic system was
developed. Based on sensor data, a series of step climbing motions are realized by automatic system
by a trigger of a wheelchair user.
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