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Design and implementation of a split intelligent indoor
auxiliary system for the aged and handicapped

Ren Yanan®, Zou Wei®, Gao Shu*, Ye Aixue®, Ma Yan™ , Yuan Kui*®
( * Institute of Automation of the Chinese Academy of Sciences, Beijing 100190)
{ ** National Research Center for Rehabilitation Technical Aids, Beijing 100176 )
Abstract
A separable intelligent indoor movement-aided system composed of an intelligent wheelchair and a U-shaped
bed was designed and implemented for the aged and handicapped. The system has the functions of posture altera-
tion, wheelchair aiding, and autonomous bed-chair docking. The intelligent wheelchair can alter its posture among
sitting, lying and standing smoothly and safely, while it can be docked into the U-shaped bed automatically and
reconfigured to a flat stationary bed. The method for design of some key mechanical sizes was derived, and their in-
fluences on the wheelchair” s force-bearing under different postures was analyzed, which were used to guide the im-
plementation of the wheelchair’® s posture-alteration control. For the docking between the wheelchair and the U-
shaped bed, an autonomous docking control sirategy was presented based on visual servo. First, the U-shaped bed
was identified and its relative pose to the wheelchair was localized according to some Euclid features of specific sym-
bol. Then, the line trajectory tracking was performed to make the wheelchair dock into the bed precisely by using
vision feedback and dead reckoning simultaneocusly. The prototype of the movement-aided system was given, and
the experiments validated the feasibility and effectiveness of the designing method and the control algorithm.
Key words: auxiliary system for the handicapped, intelligent wheelchair, posture alteration, autonomous doc-

king, visual servo
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